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>lars to wish on and stars to give are combined this Christimas

in-a smiming sesection of Hamillons lor lhe special names on your gifl list

Lock for these stars in your Hamillon jaweler's window, L&l them guile you
W a truly memoraie git. A Charm K, 3150; B, Golden Tempus, $175

€. Mim, §75; D. Lincrest, $89.50. Hamilton Watch Campany, Lancaster. Penna.

2

the walch fine jawsiers recommend more often than any other
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The Mervedes-Heng 300 51, Roodeier

From the firet gaszoline-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 produrts, symbolized by the
famous three-pointed Mercedes-Benz star.

Meroodes-Bene cars are sold exclumeely in the [J. S.
through dealers of the Sindebaker-Packard Corporation

@ Studebaker-Packard

CORPORATION




PENDING Chnstmas in scrange places 15 nothing

new for members of the NATIONAL GEOGRAPHIC

MAGAZINE smaff, bur writer-photographer  Luis
Marden ® the only one this far o spend most of the
holiday under warer. Free as a fish in his Aqua-Loang,
hi searched the Hoor of the Pacithe ff Pitcairn Island
tor o novel Christmas bouncy: the remans of the ill-
starred ship burned by Fletcher Christian and his men
sfter the mutiny on the Bownty n 1789

How the quest larer succeeded 15 mold in this issoc
by Mr, En-'[,nﬂl.'rl.—u,'i:h 0 pages of his color photo-
;r;l.phj.—:r:u T Found the Bones of the Bownsy”

The world has no muore determined pursuer of
fascinating bacr or 0 revesling picture than Foreign
Editorial Stafiman Luis Marden, whether the pursaie
rnkes him 200 feer under the sea or six miles abowe
the earth. Making photogripns for a story on aviagon
medicine, he rode o screaming Air Force jer throggh 40
body-wracking parabolic curves o ger the perfect pic-
ture o illostriee the phenomenon of weightiessness—
abjects suspended 10 mid-air i the cockpar

This 23-yvear vereran of the ""q..lUH[LI.I Creographic’s
staff wos boarn 44 years apo 10 Boston. Using oll the
five foreign rongues he has acguired in roamang the
wirld for the Magazine, he wishes yoo, an our behalf
Joyewx Noel Buom Natale Doar Fosdar

Fe: .-r.-.r.r; e Werhuarhten Feliz N avidad

And a very 1'r!1_H1| Chiriatimas, ( @

RECOMMENDATION FOR M b b
... AND INQUIRY ABOUT | L m Ccrs I})

Members of The Soaety roam the warld through the
pages of their ofhdial journal, the NATIONAL GEO- I.,__.TI-IE SECRETARY
CHAPHI. MAGAZINE. Their enthusSiasti momareoion RATIONAL SEQURATRIC FOCIETY
af friends for membership expluing The Society's phe- WASEINLION &2 €,
nomena] growth. Members receive the Maganne and
s |O-color maps withour cost beyond their annual — evs sy

rfﬂ.r"

l"-

L

i . 3 CESTTPEATE FIRE SN TTETE|® FLEELTE FHINT

dues, which are less than nonmember subscriprions

Those who are interested in The Sociery's work and
its Mugazing but do oo know a member should inguire g
(below ) concertiing membetship,

EiTT. FENE. STAETH

MEMBERSHIP DUES OF $6.50 INCLUDE SUBSCRIFTION TO THE NATIONAL GEOGRAPHIC MAGATINE

. ' FATFRRpEo, TELR o PO CATLENMDAR YrAM 1958 §6 %0 rame apples th
Pivdie fitl 4 jection $hat apfiner Ly i g e e St R SR, B

i the Postal Lhidom & the  Amercas amil SHpaam,

| | foe : : I . 7T (0 Ebwwhize, FR.00  § Doorminet: by it
| | | NOMINATE for mémbership the candidate above. differentiats | Lile - Memberthis | $150.00 U5

(Tse separae sheet for additiopal pominenons ) fundy. Maksr sembitnces payadile ne and send diroo
w Matoasl Gobgraphs Socion 1357

: J IGIFT MEMBERSHIP | nomunore and enclose 3
for dues of cendidate shown at upper right.  Please send gih e e o

= - T ] L8 T L LAEE FRERT
card o recament. [ Yes [] Mo GNiRLTES ;

|_ | DESIRE INFORMATION repurding membership and the VTNEE
MNATIONAL GEDGRAPHIC MAGATINE, | Fill 1 apper [orm )

CITE  dEHE  HEsAE

Maembeary ase offers interecten i The Socielty s sork may moake grftn or beguertt of money, lecuritiel, or ofher
property for “the Inoreaie and diffusion of peagrophic knewlsdge.” Suth gith ore deductible for tax purporer.



Arpus Pre-Yiewer—ithe handy wiy fo

R VOO ST !I.i'."- FErVLE III' g
mmsemeiaes shdes nutomatically ga vou

msert Ueeme Ondy 5795, Nol pictured
Pl w0 avallable: New Arpus Color
v iewer tor 240" x 205" shides. Bablery
ar current operoted, Onldy 511,94

[ easy to give a litetime of color-slide fi

Arg

vrpus Color-5Slde Camerns are casy

fo mse—give vou professional re-
sitlts all throogh the vears —and are
sunranieed for a lifetime!

Hosww would vou like to add a whole
wonderful, colorful ehapter to
samehbody's life this Christmas ®

Y ou do it when you give an Argus

Argus makes professional-type
color photography possible for
everpiadr—even beminners, It's 5
casy. Y ou adjust the simple Color-
MAlE setts, dinl vour snbject

imio focas, snap the shutter, Done!

a0 choose npow, choose Arpg

ffer way (o capiure the colorful
movments that make life fun. and
funny, nnd sad, and excifing to live
I he pirsces prove Lhe Ly ||'._" s ilmiost
._.;_'_|-.'- as the "tk IIE_'.' -|"|I.'FL"'-...|.
Arpus dealer up the sireet, The
rest 1% Up L0 ¥

Muosi denlers offer ensy terms,

Arprs U=-44 fesitures now hayvonet -
ivie fens moornt, With 50 mm len

A0, O 119 lens—559 50
L4 telephoto lens (on camera)—
3950, (=44 wide-n e lens—

256, 5, Yarfubly power viewfinder

* -
(O camera ) —314.50




Arme C-3 =workd s most popala
color-alide comemm ! Te CRRCHO BTH
widi-ungle lenses, also avallanle,
make C-3 as versaitile as camerss

costing nunidreds more. Frice

a reavsoirusbhle 535,50

™

f

Argus Remaote Confrol Projector lets you give a long,
life-size alide show by simply pushing a button 1o aulo-
matrcally change, them rétum shdes o mapranne. Handy

Jost 579, %) nher Areus PTECLORE TR 33 s

editor lels vou amanee slides o stosv-telling S IITS T

Arppue C-20 Takinge-amd-YViewinoy
Kil contams new Areus -

Vith letis-coupled rangefinder, fast
3.5 lens . plus Arros Pre-
Viewer and everytlung else vou

need for taking codor shides—aonly

Argrs D=3 Dhght Meter—aboes vioil

correct lens opemings and shutict

speceds  mstamly! Full range of
L

rGlinpe. Chly 516495, "-.|||.||||l:=l

leather coase

ARGIS CARLRERT, AWM REDDE, SICH[CNN a . g u

DivISION OF SYLyAaMIA ELECTRIC PREODUCTE IN




DOCTOR OF SHIPS

Rick Bruhm specializes in preverntive “medicine.™ delay—that as a passenger you arrive and depart
|"'I.'- 5 L ""-ﬁ-'|' MRS ST IneEr [ J'l-.'l'-:' on schedule—that evers Vv aee 1S a H.'- i ".1:._l__:_l:_'-_
Rong. His counterparts work in EVETY I o | s musier’s touch in oil services the warid's
Free Wolld port—more than 404, mightiest warship, the world's astest boat, every
AT VO BUst thg '-:'-I” Ll !II'_:_'_.Ii'I.! l."'!""l._'ll.'lju_'L" '-.l__-_;_j"--r"r' Ll CWEDY I:_"_'___Ili:_-_'_ <h n | e, :'.-..'--I.'.|_|i'. |l|-I
CH NOuUT Qocior. -:II.IIIEi-l_ Tl ".'].-L!lu_l-u. MaArIns nll !.u_ Wikl & I||_-|=_'!||-_r'-' || wiis thie choice 0T
mechrty trast the Rick Brohnd o d SRS the marden viovage of Lhe Iirst atomg |'I||-'--._'|L'|J.
I Sups needs and prescrioe the l|'::|-': fuels submaETInG,
and lobrcants, . : i
Mol know-how created the first and most For more information about these doctors of
comprencnsive service of this kKind. T IS (18- sy, write 1o R oom 240, Socony Mobil Ol Co,,
sure that poods vousend of receive move withouot Inc., 150 Enst 42nd Street, New York [7, N, Y.

SOCONY MOBIL OIL COMPANY, INC.

Leader in lrbricafion for 37 eSS
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“Hoppy Maomage Golankel, with Lol Comfor)-oetectan, lels eoch 1 choote o differsn] degres of warmih. $44 95

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

General Electnic Blankets

.
“iew low prices from S24957 jﬂ m
e Chsneral Electrie Blanket Jdoes | _
-
' Wi byl s i . :
i sl =
'l' ] |.|" I I !
i your bed i el
".""!.'-_I ¢ Lo Llectric B Camlor-Salecior i P Miraels fabrle by i r Rix pmort new colarn
ket chal . L y Lha . -
NEVE] C i i Fhr Cirl
Al vl i | [
i
1 n&tani mif riak 1 Iy n
., Yelighiil difference 15,000,000 pacpls enjey the Frogress /s Ovr Most Imporfant Frogee!
S .|.|. I =
f* Tammmmad by 00 YOUF NEXL=CERY cawlerr af aulamate Blankets. .. i
- ) ELECTRIC
B e i [VOITHL LB W W plomaared by Genaral Elpclrie [; E H E H_ A L '
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GRAFILEXN ;"—?hh;-{{,&;mﬁ.g (Tamstai god, = Piipmadt—

Push-Button Focusing on the Graphie® 35 Is 5p easy to use that even a
OEEIANEr can get crisp, eolorful action-packed 35mm slide=. With exelu-

sive Push-Hutton Focusing you just sgueexs the Push-Buttons to

bring vour picture into sharp foeus. Anothér exclusive feature, Spec-
trarmitie Flash Settings, eliminntes the pld fazhioned system of deter-
maning fiash exposurss. With Spectramatic vou just focus snd mateh
the color semlea, Thess pasy-to-use erclinier featurss eombined with
world-fnmous Graflex precislon manufacturing make the Graphie i3
Lthe first cholee for both beéginners and advanced amateurs! Complete
nutit —ewmera, cnse and Ansh , . . 63 little 5s $5.90 down,

kyn comnaninm to e et shic 35 wer and lruy the Frie lres [uldior write Dest. N05-
CnmmtEllation remiots coimlio] didiimte silds T Lk 127, Uirnflex, Inn |-|;.,|-I|,r,-||||-a- i,
jertier.  Pmsb-hurion oparstien, H560 will lamp, M. Y. I'rless ipcluds federnl Lis
nd 47 L3 lemm Toe Largiir, Terkg neat i kres. aYy whirrs applirabile apd wt wii o]
s kLR ws 5,90 l:.'l_l'J-ll at Girufles deilers lsteild in 1 chengs withingg natiog

Hhe "'yelbie pogrs,™ *Traie Motk

B RUESAfran T OF CERERAL FRECITIOS ToarWiNT AR TION

Mention the Netional E'Il.rul.l||'|:|.'—1‘| idlEmtihEs vuw



ZENITH PRESENTS...

The world’s

most attractive

Eyeglass

Hear better...enjoy life!

Hear better, look your best, whérever vou po,
whatever you dol The smurter, lighter Zenith
Eveglass Hearing Arnd -,

_ean he vours for at Jeast $100 less than My

'|l,'r:|'|'|'|'.l'. FRICRAT et HI T E

others of comparabie gunlity

Feather-light, full-powered! Four powerful
transistors in emple bar give vou oudistanding
hepring range. No dangling cords . . . no Yeloth-
Mg noke.

Binaural hearing! For greater depth and real-
mm of “both ¢ar” hearnng, you simply wear a
hearing aid unit in boath temple bars! Avallable
af additional cost

FREE [ €Ty wuir sadvioripndioim e

ENITH

?-‘gf EF‘-'E',.- r.’.'.'-|"::":5,’ £ f-

Hecning A

¥ premey MawE TN, @50 ELEH YTy sSny ETEET N e L
with T et fpea ey Flemmng & are eniiaiiie an il Heiadyn sl

epbiibn e i, el ba af SEliiiae

Mintior e Mathigital Cacigraphie—TI1. Kl

*Betrive He

Important extra advantages! You can choose
from a varcty of eveglass frame styles® A tiny
compartment lor o spare batteny

Visit or phone vour Zenith Hearing A
Dealer listed in the "Yellow Pages™ or mail cou
pon 1oday for iterature

Eveglass hearmg wds shown above : fenith
Evecutive Jor men;, £enith Fovae 1or women,

CHECK THESE ZENITH FEATURES:

Mine 4= or S-tronuiiter models - Prces from §50 10 8175
Ten-Day Money-Back Guarantes + Oue-Yoor Worranty

Five-Yeor Abter-PFurthase Prartection Man * Demanistretlon
ond odjustments by compatont deolers =
ria Erd maAEirsim e oifwirr Ndsirii e PO I‘ [k'r' ..
it e e e ¥ i ﬂ -'-—I
I  Zenith REadio Corparmbion -#.ﬁ_l |
: Hearing Ald EI:',:EEC.I:I (RIZTk |-||: H- — Y- . :'
1 iB0% Dickers Ava,, Chicago 32, |1 : I
: Flegse muil facts on new fenith Hearing Alds :
i d=iiler Lstosind Free subsceription o "Better Hearmsg ™
i |
| — |
i TR R I
i i
| I
| sppawes |
| |
| — "
| i | LTE |
B o i . s e e - S L L i <
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CHRISTMAS
GIFTS

ICY HEIGHTS of
chilled delighta—
Ehat'n the promise of
the Waring lee Jet
Hlendor Atteehment.
Crush 4 travs af crubes
ih 90 meconids,
aparkling bulfeta,
chillad salad=s, frosted

mETvp

drinks. Everybody en-
joys & Waring Iee Jet.

MENU MAGIC —[as-
einuting mixed drinks
(or Dhad Lo serve, oriyi-
nal desserts the chil-
dren will love, perfect=
Iy blendad soups,
sandwich sprends—
DONE In two shnkes
of & Waring Blendar,
Good for the palate,
god for the appetite.

1475

COFFEE UNLIAMITEDR
—hlende] and ground
to taste in the wonder-
ful new Waring Coffen
Alill Blendor Attuek-
ment. Select any one
of 16 different grinds,
Froe Waring booklet
telis how to make 33
¢ roffes

#1796

different =xoti
FeC s,

WARING

BLENDOR
Ilce Jet » Coflee Mill

Elention the Nariosal Geo

BULB BLOW? SPOILED SHOW?

G-E PROJECTION LAMPS

FOR ALL SLIDE AND MOVIE PROJECTORS
GENERAL §B ELECTRIC

~SKI VACATION

Plen mow for your winter vecatien in lo Prevence fe
Quebioe You will amey the demp, wpariling wnaw, rl'l-r\"‘-.,
elecr dvy ali, rthe bi+lllHaat sunshinge of French-Campic, whate
i weill be weliamed with ald-time hospitality n comdori-

uhie modern inns ond hatels.  For rood maop omd whi Bonk (el
write) Fravincmod Peblicty Bireaw, Focleoment Bud |-r||||-|l.;|l

Quebss City, or 40 Bachpfeldfpr Coirthes, Mew Yok 30 M. ¥,
LA PROVYINCE DE

grajtiic— Tt (dentifies you



BAUSCH & LOMB announces
the first automatic slide projector that

ALWAYS STAYS IN FOCUS

LOOK ! NO HANDS !

4

YOUR alide ahowing fun will nevar be apalloed
by ponstant re-locusing doae Lo annoving slicle

"popping” ! The new Bausech & Lomb Bale-
motic Projector, made by the manufacturer
of CinemaScopo lonses, gunrantess vou can

stant focus! At lastyou enn have o 10055 auto-
matic projegtor that yvou don't heve to fouch
from stort ta Gnish. Ses U ot vour photo-
graphic dealer's

BALOMATIC 500:

BALOMATIC 300: Most

ddempenil] 0 ope Ll meiRakrmiml i
availahle. Many exclipsive 550
fentured, Innluding § |...I'L:I1l III
Tekea ul]l ¥ 5 F aledipe, nacloding eenirel contm I JJI

Superr Biictpn. ME-waty, fully automate cvelimg, ingar- s
(S TERTRFYSRETETTY 4 Soag T Ty R prinlen ) mll contesla
grevaped o8 cenlral (Hleminsted
pumiel ; Baleoted 57, 735 lens: @
slhle tray amd cpse. Caet ang &t Lerms

o LAY

| LN
Clapiuil] Pidimiiola ) - w i I|n-||
IEFI"'I

g

14950 |

i fover mp §E L[} & month

BAUSCH & LOME g W

AALSCH & LOME OFTICAL OO,
EOCHESTER &, -NEW YOREK

'-.||.l

L
AUTOMATIC SLIDE PROJECTORS 7

slide after slide after slide !

LOOK ! NO POP

Shikes mever pop ol of
Pl ! Ol Flalostind i
sbsives enikid Blisbiea fndi-
shanihy i shnrp elirfal

E;la-
L:"’-!l

Felly Antomalic! Hpt
uThiEF oWwn LLmi i i duid
elomati
You watoh §
piit the prod

j==emp

-

/&N

Finger-Ua  putostiabic or

rellss |'J-.|-|||
I'-r .|rl 1TE,

reieite conired! Acio
matic slide |E||"T||.'.:'r
without noesey g e

Img lewire

Famous Bausch & Lemb
impen. quality © Mokers of
ithe widld's finest p
b s o b | Ll ot i bl
frid lens



GOING TO AFRICA?
gtrtl-uz

anmfu{f

|IIF 1 -' Il.""

h-.l.::u, a'- :-E!- -'.. ryices (o Baoih
fifrica, £asy Alfrica ‘Roond
Alrica By the glamors ;:|'.'.'|l.||'l

shipa of Cumard and thion-Caztin
Far pxamphe, you'll enjey mRgissn
il miphaad

£ you Board &

i i i Mew Yark LI
| Y Bl Hu i I-".- i INBLY
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Safari to
African

Adventure
-+« by BOAC

BOAC hus planned eaciting todsrs amud
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It's troly a breathltaking moment! Yoo are about 1o capture
pn film one of the warld's most thrilling experiences—oig game

an the roads of Kroger National Porkd

This is jus! & sample of the advesiures awaiting you
South Africa, where great modern citles, with all their comforls,
gtz side-by-sude wilh the wonders of the African bush

Gee your Travel Apent of SATOUR for free and frisndly infermation

W LOUTH ESRICAN TOUMRIST CORPOSATICN
WReE 475 Fifth Awpnue, New York 17, N Y.
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GABRIEL HEATTER repoarts on dramatic wew fnvention
that triumphls over bearing liss and bides deafuess as never before

New Way for Deaf to
Hear with Both Ears

Lye-Glass Hearing

Intetmationally. Farpous Cormimentator

h.llr Gabriel Heatter heard ndghaly over MBS network

H ISTORY

: 1.1 AKING
INVENTION af

) last enables

the deafl to
hear rlr.';,rigf ﬂguin with both ears—as
nature ntended,

Thas dramane advance, perfected by
Beltone electronie scwentists, offers the
deafened many vital advantaees denied
them untul now. It adds a new dimen-
ston to hearing, Leading audiologists re-
vieal that this enaldes the deal t© wnder-
dtesnied 1t to WG Setler than with corrected
hearing in only one ear.

Clhinical tesis prove that hearing Tall
chimensionallv. with bath cars hélps the
deal these 5 wonderful ways: 1—Hear
toiere sounds come from. 2—Tell the
distance of sounds. 3—7"ell whe is walking,
even in crowded, noisy places. 4—Enjoy
tar more mafural, (tfe-ftke hearing, [ree
from distortion as never before. 3—End
head-turning hke an antenna, to catch
sounds with the “good™ ear.

Thousands aof users of this electronic
invention that revolutionizes the corree-
tion of hearing loss call it a “Godsend.™

This exciting discoverv—Beltone
Hearing Glasses—also solves the prob-

lem of people who hesitated o wear a
comventional hearing aid for fear of be-
ing stared at . . . of advertising heanng
loss, Beltone saentists achieved this by
completely hiding an all-transistor hear-
ing aiel and receiver inside one temple
ol prlassrs,

Crone 18 the onee tell-tale cord, gpone
it the receiver button in the ear. A uny,
almost invisibile tube carrics sound 1o
the car. Nelthtag 1o hide in hair or
clothes, no attachments behind the ear,
Even close Iriends do not guess vou wear
a hearing aid.

Beltone Hearing Glasses may  help
you recapture happier living  through
normal conversatton with loved ones
and [riends . blessed inspiration of
church . . . full pleasure from TV, radio,
muowies. Beltone Hearing Gilasses muay be
the answer (o vour pravers . .
vou to become part ol the
world poain.

FREE book on request. A fuily illuy-
fristed wete Douk explamms bote Beltowe Hearing
Glisises enable the deaf 1o hear with both vars
and bide deafuess ay wever befire, For your free
copy, withowt obligatien, write: D, 4454,
Belrone Hewrmg And Co., 2900 W, 36th S,
Chicagn 32, HI.

- A I_I‘I-I'_"
evervilay

This advertsement is published as a public service by Beltone Hearing Aid Co.

Meation the National Geographie—It [duntifies vou



TRAVEL QUIZ

( FOR DECEMBER)

Frogs have been radio artists in:

Pares 1 Lerpefoin [0 Tedevp
(e simmer 10 Tokvo, a radie station drew Tovor
sl igtettil lrom a proogram consisfing only ol
frovg cudlis. Lisirne il the calls relaxed them.

] in Teakya g beilirr way o relax @ Lo
ey vour money im The First National Huak of
Chieagi Travelers Cheeke, You, alone, can cusly
(il eelmnd ol lost wi e

Tallest U, 5. natural bridge is in:

It's a new adventure in
traval ., . . so different, so0
heautiful! The charming
hlend of anciént and modern
. tha architecture, the
gardena, the courtesy and
welecome—all say Japan
and invite you to come!

See your Trovel Agent or

Jaoan Tovair Ariociarion

10 FRaecwefallar Flara, Mew Yorkm 20
851 Markat Streat, Sam Franclescao &
AF Fromil 5t. W.., Teropnio

TODE Halutan &ve., Momnelulu TS

{ ek L l”..-l.'. i .||-|: Telr
Hisinibow Bridee, i Utah, WL (et % [INELE
S feet, dwarfinge all others. When vou see thi
mnpeessive slght on vour Western holidav, carry

Phie Pl Nation
e

Travelers
(&0, 83 &50 £1041)

il I":I":I cif €.k 107

lup Lo peeeven! r=hing armars

Tulips eriginated in:

L1 & Amefic ] [ aez i |III-I TRE
Tulips first prew i Asiv: Turks brylridaged them
Later, Hisllamider !l il swilel samitoiLa ek L '-||::|'
LEL] when they became thir raoe, Farre tires
were made amal lost, Theee's mis inguweial wsk
when vou rarry [he Forst National Bank of Chi-
[Tavitlers Checks—thes'se sfe! Al voum
o Inr rashing s your sgnatore. Balore 241 ¥
travel, 24k lor theim i vogr bank.

The First National Bank

of Chicago
Travelers Checks

ko

sttonal Dvhi

TOPS FOR WINTER CRUISE FUN

7 QUN-WAY CRUIES

to colorful ports
in the West Indies & South America

LW by the COMPLETELY AIR-CONDITIONED

IHHOMERIC

magnificent 36 000-ign Rogship

1"" Qio 19 DAYS from New York
Dee. 21, Jan. &, Jon. 22, Feb. L,
Mar. |, Mor. 19, Apr. 2

* Irdividum] air-canditaning tantral

In avery 1katsroam,

Headline errereinment, 3 archextras,
kig svtdear peal; aeres of play and
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Fead and sarvice in tha great
Continentol Fadition.
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Kodak gifts say Open me first'!

When vou apen vour Kodak gift first, you can save all the fun
of Christmas—and theyears 10 come—in acdon and color movies

hodak Medallion 8 3Movie (o= Rodak Medallion 8 Maovie Camera, B rawsa pude

g |.'|| E 11F, -.||.-\. i e T iise Illr':'l | I L4 l'-I-.\.u_-lll_ -.I.:_!l Th | |:-\.-| L
11 REAET i fnbkmred,  weiclio- Kook Show tmae B Projector, 51 25.50

{ine-hodak k- 11040 ] wrret (Cuwreru, §71.9

ri Fili B ek s T ppae i EEL | d s A0 bowst bl ivrrnsm 2 riLs thbiey e Lartiars,
1.9 Ekrar Lin nirrchanserable. hodescope K isdusioupe Pogeant Sound Progjgector, Sioclel
Il:l-'- il I'..|||'|"|||', 52V, ot M ber=a ety s SdRE Fop atapesd o sil A TR T

If it's made by Koduk, you know it's gond!

EASTMAN KODAK COMPANY. .. Rochester 4, MN.Y. et rrer
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fondrentinans beaghenpe leirel

Largest and fustest liners

to Australio and New Zealoand
Via Hawuii and Fiji

ORIENT LINE

ORSOVA » OROMSAY » ORCADES »
ORIAMA [bullding)

ORION

[

Three wewks seeim Ton briel in II,'

the eruise-dike atmosphere ol a ]
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e hetber way Lo eross the
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| brightest detail!
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Opta-Vue
Jomm

SLIDE VIEWER

I"!'q-l nes Slide aros magn ed 9K,

iwin-lens syvatem, dimonulonal (Huminatsd

]f]:trw! For hand or table yse, For 35mm,
antam and new 127 Buper Slides,

With Slide File Carvy Cage_._ 3979

Viewer Along (less cayel . T K L

OPTICS MANUFACTURING CORPORATION
Amnirr & Willarg Sis  Puiigdaiphiy 34, Py

N

What Man o War is to horses

_IKON

is to cameras

il nE s
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CARL FEISS INC., 485 Filth Ave., Mew York
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Introducing...the World's Most "annmum’ Radio..

New A hansitor wosssss |
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e
Only ICA flies

VISCOUNTS
fo Canada...

. « « and more people fly TCA
to Canada than any other airline

R ic

TRANS-CANADA
AIR LINES

life begins with Airstream 4d-lrﬂf.‘Ffﬂ‘

A wihale workd of naw inlerests, redaaced pasy lwing b A GOLDTHINE 30 10 100 YEARN GLD vy
yours in an Alrstresm. This b5 Travell. .. caredree, COLLICTON S (TEl &
guciling, ecosomical. Enjoy the s=a, the woods, the Pamry |4e grr Bewnesl paieedion e 1#;
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gifts they hever forget...

her his
first first

doll... puppy... ]

T |
. "%*1* . i
3 REMlNGTOM QUIET RITEF:’. Portable !

A REMIO "ﬂ-.'iTI-':' CUTTET-RITER MEans so mus |t||||._-
0T £ '|II| of the amaly! Mom I"II.[-.:'I'-||.I.|||_ ik
AT -.'l:'.J..:.”.II -|||' "I-.'.I:I|_' [« EIHF'.?- .'.IL-.:_ -_ll.!fl'i'i'- F:-.!L'H:. e Yo LI !.'lr.lll‘-:-r_'
will find the QUIET-RITER 4 real I-...|-_|r;v.|.;i; machine,” and it
can he | them ger up to 33 berrer pracdes

See the remarkable QUIET-RITER Jdemonstrared on j-. e TV
screenn over the new CHBS show, ve It To Beaver.” Beter

yet, vind your Remuagoon [?L-.-!:.r. I'I..'I.I. it why, -‘.-:-*'i' this
vear throughout the world, people are buying more EEMINGTOMN

Typewriters than any other brand,

mmmqtau m.udi Terme paysbie monthly incleding
{axes mnd amall caTRiRg charge

o OF SPEREY RAND CONPORATIGMN Lvaliahie in CAmsda, same feinrs



Ui, the right light for indoor movies..,
e Smith-Victor Bar Lights

Lsk vour (avorite cami ri dealer to show vou how
amirh 1'-Lxr i g f' r Lighs brighten dany inside scene
for stuarper, clearer acnion. Prices start as low us
3 05, ‘-.u easy o opetate. Smuth-Vicoor Bar Lights

!hsigs miike hne BTN, (OHD

Modnl L41 prired at

withoui fomps Write tor froe copy of "Inside Pictures Made Eosy"

Smith-Victor, Griffith, Indiana...the world's largest
exclusive manufacturer of photographic lighting equipment

HUNTERS! Public Sale of Surplus '
US. ARMY SPRINGFIELD RIFLES ; ; LEARN FOREIGN LANGUAGES
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A NEW VOLUME IN THE SOCIETY'S
MATURAL SCIENCE LIBRARY:

?é/ ~’“-'-f771€ Wor fd in }/our' (/ardc:-'n

For Christmas Giving—0Order Books Mow!

— T T . — — — — — . S . . el . . . —— — —— i — e —— —

NATIONAL GEOGRAPHIC SOCIETY o Dept. 772 « WASHINGTON 6, D.C.



f }%ﬁ@/
@m&a s

' | 'O all our friends in the United

States and Canada, we of the
Metropolitan Liteextend 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 thankful...
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 vour
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 Muittal Company)

1 Madison Avenue New York 10 N Y.

SUTROSOLITEN LIFD ISE A SDE S Herany



Almost too new to be true!

58 CHEVROLET

Here are just suee of the real surprises that
mwmit voulin Chevrolet’s three new senes, its
mew line ol station wogons, s 17 all-new
mnadns:

A revolutionary  new FR! That’s Turho-
Thrust, with V&* combustion chambers in the
hiock and ap to 280 bh.p! Thres new versions
al the 'I'Ltrﬂu-F[rr V], oo, and more power
for the Hloue-Flame Six,

New  Doedv-frume conatruction! New X-
destim SalotyLairder [rame gives extra salety

with lower center of gravity, less siide sway.

All-new d-coil suapension ! A fabilows com-
bination of superaolt coil springs aad the
super =tability of Chevy's exclusive four-link
resir suspension,
You ean even ride on air! Lavel Alr sne
penswm . puts air aprings at every wheel—amd
the cur stavs level, repardless of Toad! | | . See
the vear's newest mar mt vour Chevrolet deal-
er's. . . . Cheveolet Division of General
Motors, Detrait 2, Michizan.

® s drr it ERfREIANL,

The Toywiler in Annicersary Goldf,
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I Found the Bones of the Bounty

123

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

By Luis MarpEN

Foreign Editdrial Sail, Nitoadl Gedsgtaphic Mogagine

Wik Photagraphs by the duthar

1E COURSE was wxw. The hreeze

hid fallen during the night, and Just

before dawn the ship barl almost cone-
pletely Tost way in the water. Her ssils hung
lpase from the yvards, Cordage <lotted aganst
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 her masts traced slow ares apainst
the bliging <tars of the Southern Hemisphere,

Distant 10 leapues. under the brilliznt bloe-
white star Vega, the voleanic peak of Tofun
rose from a dark sea. The maoon, in her first
gquarter, filled the sails with a white radiance,

Eight bells struck. Fletcher Christian, act-
ing mate of Hiz Majesty’s Armed Viessel
Bounty, came on deck to rebieve the walch.
The ship's commander. Lt Williim: Bligh, was
dsleer in his cabin below,

“1 am now unhappily to relnte one of the
most atrocions acts of Pirncy ever committed,”
Bligh later wrote, * Just hefore sun-rising, Mr,
(“hristinn, with the master at aprms, gunner s
miste, and Thomas Hurkel, seaman, cpme into
my cnbbin while T was asleep, pnd selzing me,
tiedd my hands with a cord behind my back
and threateneidl me with instant death, i I
spoke or made the lenst noise: 1, however,
called =0 Jowd as to alarm evervane; hut they
had already secored the officers who were not
of their party. ... Christinn had only a cut-
Iass in his hand the others had muskets and

havonets. 1 was hauled out of bed and forced
on reck in my shirt....

“The bonlswain was now ordered (o hojst
the luunch nut, with a threst, if he did not
do It instantly, to take ¢are of himsell. ...
Marticular people were now ... hurmied over
the side: whence T concluded that with these
people 1 was to be set adrife

“Christian .. . then s —Come  caplain
Bligh, yvour olficers and men are now in the
hoat, dod vou must go with them: if you at-
tempt to make the lenst resistance yvou will
mstantly be put to death:’ and without any
further ceremony, holiding me by the cord that
tieedd my hands, with a fribe of armed ruffinns
about me, T was forced over the side. ... A
few pieces of pork were now thrown to us, and
sotne Cloaths, also . . cutlasses. . . . We were al
length cust adrift in the open ocesn.”

One of the Sea's Greatest Siories

S0, on April 28, 1782, began one of the
greatest sen stories of all time: the mutiny in
the Bounty and its fantastic traln of events,

Bonnty had zailed from Spithead in Decem-
ber of 1787, under orders 1o proceed to Otii-
heite (Tahiti) in the South Sea, there to take
om breadiruit for transport to the West Indies.
She stayved nearly =ix months at “the fnest
Ehind in the world,” tking on plants, amd
then proceeded to Endeavour Stenit by
way of Tonga, the Frendly Islands. ‘There,
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off Tofua, the famous mutiny took ploce.

I & lioal only 23 feet Jong, 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 41 davs he sifled from Tofua to
Timor, 3,618 nautical miles, without the loss
of a single man.

As the lnunch pulled awsy Trom the Bomnty,
the castaowavs heard the mutineers shout
“Huzza for Owmbeite!” Christian aml his
mates did return to their island paradise.
where 16 of them elected to remain sshore.
Fizht threw in their lot with Christian; with
them went six mative men [rorm’ Tahitd and
Tubuai, 12 Tohitian women, and a little girl,

Swildenly in the npight they sailed {rom
Tahiti and vunished from history,  Not until
the ship Topez of Boston touched at Pitcaien
Island, a lonely rock 1 300 miles southeast of
Tahiti, I8 years Inter, wns the mystery solved,

Rudder Preserved in Fipp Museom

Christizn had taken his littde Tand to this
uninhabited iskand, stripped the Bowntv, then
riant ber ashore and burmed her,  Trouble over
4 woman touched off 2 wave of violence and
murder. When the T'opoz arrived in |B08, anly
one of the original mutineers was still alive:

The story of the Beuntv, with itz imcredible
amalgam of adventure, violence, and mystery,
hias long fascinuted me. While on assignment
in the Fijl Islands some wvears ago, 1| was
astoni=hed to find In the museum at Suvi
some lenpths of worm-eaten planking held
together by copper fastenings, marked “Ruil-
der of H. M, S, Bonnev." The ocurator told
me the rudder hind been fished up from six
futhoins of wiater at Piteairm in 1933,

Two things surpriserdd 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 was a chance to combine my inlerest
in submaring photography with a story for
the National Geographic on the Pitcairn cols
ony. 1 did not know whether any traces of
the burned Bowstv still remained on the sea
bed, or, if they did. whether 1 could find them,
but | wanted very much to Lry.

Lzt winter | sailed for Pitcaim from Pan-
ama on the New Zoaland Shipping Compliny's
Rangiloto, Ten davs out from Panama we
riised the slend (map. pages 734-5). It lay
low on the horzon, a shite-colored smudge
against the bright gold of the westering sun.

The Niauonal Geographie Muagazine

We hael still more than an hour's steaming
to reach the island, as Pitcalm's (1100-{oot
height is vizible from 45 miles sway.

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

“You're in luck.” Capt. C. K. Pilcher said
at my elbow. “We've got o calm sea, Youll
have no trouble petting ashore."

The captoin handed me his binoculars.
Through them T could see three small boats
risineg ond falling on the lone Pacific swells.

The island rose slowly out of the sea and
eradunlly took on the shape of a crouching
lion mimumed with the white ol hreaking =ea=s
(page 732). The boats waited until we
stopped: then they shipped their long oars
antl pulled for our dangling Jacob’s ladders.
From the hridge | stared curlously down for
my first ook @t the Pitcairm Islanders,

My first impression was one of friendliness
Every upturned face wore a smile, and some
peaple were waving and callineg to friends om
bourd. With practiced maneuvers the boats
were warped alongside, and almost instantly
the Ditciairners Began swarming up the ldders.
with the women in the lead,

The nrst men to reach the deck lowered
lines to the bomt and beégan to haul up palm-
frond baskets Tull of trade goode—fresh fruits,
wood carvings. baskets. The women wore loose
cotton dresses anid the men were in shirts and
dungarees. Al were harefoot,

Christian’s Descendant Comes Abonrd

A tall. broad-shoulidered man came up the
compianion ladder. He wore a high-crowned
pabm-leaf hat and, as he smiled, his white teeth
lsoked dazzling in a4 hindsome tanned face,
He held out his hand to the captain.  This
was Parkin Christion, 73-vear-old great-great-
grandson of Fletcher Cheistian and chief mag-
istrate of Pitcairn Tsland (page 741).

“Welcome to Pitcalm.” he said (he pro-
nounced it Peet-kern), when the captain had
introduced me, “Hope you enjov vour stay.”

I left Parkin talking with the captain and
went down to the promenade deck. where the
islanders stood surrounded by pussengers ea-
gerly buving fruit from the baskets: pineap-
ples, bananas, limes, and mangoes.
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“Hist hah shrodes higher! " called the cap-
tiim, and the men haulid on the shrooids 1
Liauiteers Elrets
islanders converseid
in Pitcairnese. Thooeh difficult
sifer to understand ar frst, this was not nearly
o0 unintellimble as [ hal |_"'-;|'|l:'l.'||'l|. !lllt'fl UsE
many nautical terms, and the dccent was some-
whit ke that of parts of the West Indies
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134 The
then carried me pickaback In to (the landing,

Abuve us the escarpment rose 250 leel Lo
The Edge, beévomd which the houszes of the
village beman,  Figures passing belore the gas
lanterns throw long shadows on the white
The unloading went forward capledly
and i pile of mothags, scks, boxes, and crates
rrew’ on the shore,

Sow T met Allen Wotherspoon. the (sland
schooltencher, a New Zealander who had come
to Pitcairn a veur befure, amd
Fhawke=s, o Seventhoday Adventist missionary

On Pitcairn the chiefl maristrate = the head
of local vovermment. but the schoolteacher (s
government adviser, representing the British
governor of Fiji

You dre locky,” Wotherspoon siid.  “We
lued wvery little sea tonight, and you got vour
things ashore mva dry state.  Sometimes wo

bats

Fastor [.ester

“Breadivon™ Bhgh: an Od Portrast

When Lt William Hiigh, RN, was wclocted Eo
camemam! the Hopnty, he hiad already demonatrited
bz talents, Tn 1776, at the age of I3, he wis =ailing
mipiier of one ol the two veseds of Capinin Couok's
pird vovaye ol discovery

L s retoeny b Enelond adier the mutias, Bligh
took command of the Providemce and successiully
acromphsheid the trossplantiag ol Lresdd rod
Fnbitl to the West Inafics

Later Blich was appodnted oovernor of New' South
Wiiles, Lt wis deposetd b oan armet]  Insurrection
He netormed (0 England a Viece Admimal of
thie Blue, sl died o 1815
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ke n green one, and evervthing pets soaked,"

When the boate had been unboded, che
men secured nocable to one of them: a donkey
engime coughed, dnd the boat moved  <lowlv
up the shide. its heavy keel sgoealmyg and
grodniniz.  The Pitcaim boats are 37 (eet long
andl well aver 7 feet high at the stem

When the Inst bt wax stored. ever :I..'ll"l!_'.
including the women., picked up a2 s@ck, a box.
af 8 bumidle, and we started op the trail. The
heavier boxes gnd mailbags would go up to
mivrrow Ly tedpher, or calileway

someone ssked, “Where's gh moan gwen stay
long ta me?"

[ ntroduced mivselil 1w Fred Christinn, at
whose home | was to live.  Frod iz six feet
ve inches tall, with g bread brown face, curl-
ing gray hair, and n

Tom. Frdd's
iy hariil.

The steep trabl 15 cut into the side of an
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Pitenwirn: Urater of a Dead Violeano

Flace timies melleet the speech oof the blinders,
mist o whom descend from the Rogely muotinects

Thie giobw shiws the track of the Mupivsly Lo Tahiti
aid Picsivn.  For a month she toled 1o beat artand
Cane Horn agminsl prevatine westerlies.  Finilly she
it whout and sailed oastward past Alrica '
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escarpment.  Bare feet take the best grip, and
my rubber-soled shoes slipped and skiclded. |
began to pant, and the women, mosl of whom
curried far more than 1, looked at me with
iriendly amusement.

Finully, a series of stony steps’ helped us
over The Edee. and the triil leveled off. Be-
yond, T sow the lights of houses on both sides.

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

‘o AMister or Mrea. Here"

We said poodnight 1o the schooltescher and
turned aside to a howse of gray, unpainted
weatherbogrds that rectad on hiz foumdition
ytones, A generator plant bugzed in an out-
building, and the house shone with light,

Flora Christian took iy hand at the door,

“T hope you be happy here,” she said.

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

“No Mister or Mrs. here: I'm Flora."

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

O the istand’s: 153 souls. 35 are surnomud
Christian; there are only half a dozen surnames
on the whole island. To avold confusion; no
twi Pitcalrers have the same given name,

“Come have a bit o supper,” Flora said,
leading us to a porch furnished with a long
vilcloth-covered toble,  Cwer my  protest |
wits seated i@ chair at the head of the table,
Flora, Fred, and Tom sat on henches nt the
siddes. Fred bowed his head and zald grace.

1 had koown before coming to Pilicairn that
almpst everyone un the island was.a member
of the Seventh-tduy Adventist Church. All the
Adventizts of my acquaintance are vegetarans.
S0 1 was sarprised when Flora placed befare
mie o big platter of steaming corped beef,
along- with heaped plates of fsland vezetalies,

Fred i an elder of the church, and T asked
him about Adventists eating meat

“O-n, we always eal meal on Peel-Kern;
church don’t forbid it,” he snid, “We eat
bully beef, salt beel, nnd fresh goat meat.”

Pastor Hawkes told me later that vese-
tatinnism Is not an inflexible tenet of his
churich. Picpleners, In view of their i=nlation
and lack of variety of diet. bave more reason
thaon other Adventists to ent meat, he said.

This license does not extend 1o pork, howe-
ever, ne Adventizsts strictly obey the Mosaic
injunctiom agninst eating the Aesh of pigs.
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This zeems a strapge prohibition for a people
who are half Palynesian, for throughout the
South Pacific pork-—pua n—is always the cen-
ter of any feast. Pigs rooted and ran free on
the island from the time the mutineers brooght
them until John Tay. a missionary from
the United States, converted the islanders to
Seventh-day Adventism in 1886, Since then
not a squen] has been heurd on Pitcairn,

Another Biblical prohibition restricts the
islnnd dist still further.

“And whatzoever hath not fins and scales
ve may not eat; it s unclean unto yoo.”

Adventists interprel this to mean large,
visible scales, so that smooth-skinned fish are
fochidden, as are shellfish.

In early accounts of life on Pitcairn T had
read of parties going down the steep clifi foace
called The Rope to gather shellfish on the
reclks below. So far a= 1 conld Jewm, these
are o kind of whelk or winkle, | asked Fred
if he huel ever sumpled them, and bie replied
with & twinkle, “(}a, 1 used to ke them,
when | was a heasthen,”

Lslundiers o catch lobsters and crahs for
fiching hait. 1 om an old New Englander, :and
mv mouth watered at the sight of the hand-
some  red-and-bluck spiny  lobsters,  Occa-
sionally my thoughtful hosts would cook one
for me, anid everybody would watch in a king
of fascinnted horror as 1 ate L

Before going to bed, we all drank a cup of
“hot drink”—Owaltine.  Adwventists: eschew
all stimulating drinks, even the nonalcaholic
ones such as coffee and tea,

Bell Calls Men to Public Work

I was awakened my first morning on Pit-
cairm by the island bell ringing.

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

Tom Christian is wireless opemtor for the
Bslamel. He must be on the air twice a daw,
morning and night, and =0 s exempt {from
public work. He offered to guide me round
Adamstown. and then “up ah hill”" to the radio
station. Fred, who at 73 Is 2till stronger and
more sgile than 1 am, acoompanied s,

A< we walked down the path, Fred greeted
the people we passed: “Bout yawly gwen?”
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(Where are you poing?) lslanders say Lhis
instead of “Good moming.”

The women said: “We gwen up ah hill, pick
kamare” (sweol potalo]).

To me they swd: “Enjoyv vourself?™

They seemid 1o ask it with a genvine con-
cern.  Piteairners are gentle and kindly, and
s0 hospitihle that T felt instantly at home,

The main tmack of Adamstown—"Pitcaim
Avenue —parallels the sea; howses stand ot
randomt on both sides. On o flat square cut
into the steep slope stand the courthouse,
church, and post oifice (page 771).

Since Pitcairn has no thyes of customs
duties, stamps furnish the government’s only
revenue. HBecause of collectors’ demonnds, they
biring to sizable sums, (On July 2, 1957, when
a new set of stamps was issued, orders
totaled 51,740 the brst day. By the end of
the month nearly $3,000 worth had heen sold.

Post Office Crowded on Mail Day

Whilie 1 talked with Roy Clark. the Anseri-
can-born postmaster who came to Pitcairn 1n
1908, Oscar Clark. assistant postmaster, rang
thie bell four times: mail coll, 1t was the mail
that came in with me from the Rangitoto.

Mail day is an exciting time for the s
landers. They may not have received muil
for weeks, if bad weather has forced ships to
bypass them., Roy and Oscar locked them-
selves in the post office and distributed the
mail to pigeonholes, one for each family,
They vame 10 the porch pnd called off o list
of names. Only people whose homes were
called crowded into the miniature building.

After the letters come the parcels, These
are most eagerly awaited by the Piteadrners;
sinte there are no shops on the istand. all their
buying has to be done by maill.  Wimen
rerularly  order from Sears Rocbuck and
Mentgomery Ward in the United States,

I =aw some cloth-wrapped pareels that bhore
a label familiar to me: <0, Mustad and Son,
Oslo, Norway,” They contalned fshhooks,
63 pounids of them, ordered by one man for
all the fishermen on the islund,

From the courthouse sguare switchback
paths lead “up ah hill” toward the cultivated
vrotnd and the wireless station. We wolked
through thickets of rose apple, o tree imported
to Pitcairn aboot the turn of the century.

“This =tufi"s a nuisance,” said Tom.
Crowds out evervthing ef=e.”

Yet the rose apple 1= 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 climbwyl higher, we coulld look duwn
ovier the scattered red rools ol Adamstown 1o
the open sed (page 7853, Lush green vallevs,
filled with a dense growth of banana and plin-
tain, alternated with ridges running down to
the sea. Deep in the vallevs hunches of ripe
fe'i, the red banana, fashed fire-orange,

Az we talked, Tom thrashed his way throuzh
the high grass and guava bushes Lesidie the
trail and emerged with o ripe watermelon. He
drew his sheath knife and sheed it lengthwise.

All Pitcairm males wepr o sheath knife on
the belt (page 769). It looks very sesgoing,
but its chief use is to shce and peel the fruit
that is alwavs in someone’s hand.

We sat under a pandianus tree and ate the
melon. 1 leaned against the sray roots that
sprang oul from the base of the trunk like
Gaothie flving buttresses and  looked out e
se, My thoughts drifted back 1o the Bognty,

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, and the muatinesrs founed
themselves in o constant stite of warfare.
The malcontents omong 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, T will carry vou, and land vou,
wherever you please. 1 desire none to stay
with me. but 1 bave one favour to requesi,
that you will grant me the zhip, tie the fore-
=uil, and give me o few eallons of water, and
leave mie to run before the wind, and T shall
land upon the first island the ship drives to
I bave done such an act that 1 cannot stay
at Otabeite.”

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

When Christion and his eight comrades set
sail, 16 mutineers remained at Tahiti. They
were to regret it True to Christian®s fears.
the frigate Mosdora nrrived in Matavai Bay o
veur amd 4 ball later and captured all the
mutineers except two who had been killed,

The Pandorn wias wrecked on the Great
Biarrier Reef on the homewird journey iind
four mutineers, ns well as miny seamen, went

(Continped on page THY)
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Crack of the Cricket Hat

Links the Isle to E'1|:.‘r!||:1|.E

aitooth and level groochd s
rarel to fndd on Pitealea, so th
ericiel piteh, set up on the lawn
i front of the shool building,
ks muadde of matting

This i= un all-woman mateh
aomma: wivies and grls bowl and
bt with the best of the men
i) =ometimas et them I
pmy

A British Crown Colony sinee
1558, Pilcalrn »
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L weorrhd
Pluring the whallng eri, a cen-
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that time the dellar was the
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1 Found the Bones of the Bownty

down with ber.  The survivors pot awiy in
the bouts pml eventually returned to England,
where the 10 mutineers were tried.  TFour
were acyguitted and sixowere found  guilty,
Three of the latter obtained pardons, and the
other three were hanged from the yurdarm of
a man of war.

What Christian wanted wis 2 hospitahle
but uninhabited island where he could live out
his life without fear of discovery., Tn o book
called Hawkosworth’s Vovages in the Boxnly's
library he found a description of what sounded
ke just such an island. Tt occurred in an
account of Capt. Philip Carteret’s voyage
ground the world in 1766-9,

“It was not more than Gve miles in or-
cumference, and seemed to be uninhabited ; it
wias, however, coversd with trees. .. .1t lies
in Iatitude 23° 2 5., longitude 1337 21°
W....1lt Is so high that ‘wé saw It at the
distance of more than ffteen leagoes; and it
hoving been discoverpd by a voung gentle-
mitn, son to Major Pitcairm of the marines ., .
we cilled it prrcalrn’s 1sLaND.

The name holds interest Tor Americans. as
the Maj. John Pitcairn mentioned was in com-
mand of the Brtish Marines at Conoord
when the first shot was fired in the Americin
War of Independence. He was later mortally
wounded i the battle of Bunker Hill.

{Christian decided (o steer for  Pitcairm.
Unfortupately, Captain Carteret hagd  been
more than three degrees off in hiz reckomng
of longitwle, an error of 175 nautical miles
west of the troe position.

Christinn stem= to hove cruised for weeks
lpoking for this isfand, aml be pearly had
another mutiny on his hands before sighting it.

When the mutineers first landed, they found
sigms that humans hnd been there belore theim,
Rude carvings were cut into chff faces. pol-
ished stone axes lay aboutl, and pear one
marge, a platform bullt of stones on which
stood crude idols. they founid a human skele-
ton.  But they saw pot a living <oul,  Today
wie know these remain: belong to primitive

The Descendants of Deep-sea Voyagers
Are Superbh Rough-water Boatmen

Piicairn men hiove bheen called Ythe world's hnest
gitr] Bontmen' Al nre trained Ioem the ase of 14
to row, sall, ool shoer

Each of three ldats on the skl his 8 caplain,
Crewmen seems i pay ke altentiop to hlm untid
moments of vritical action, then all pull & ome .

£ Nsidnnisl Nesginyhls Nl
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Polvnesinns who onee lived on Pitcalrn Island.

No oone knows the exact date on which the
Bounty arrived at Piteairn Island. but it was
in the first days of 1790, Having landed all
the stores, plants, and livestock, the ship's
crew stripped her, rn her azhore, and burned
her om January 23, 1790,

Christian divided all the lind into nine
portions gmong his fellow seamen and Bimselt,
leaving note for the TPolvoesian men.  Their
resentment smoldered; later it was 1o burst
vinlently into flame.

Through succeeding generatiohs the Lind of
Pitcairn has been so subdivided through in-
heritance that by the time T arrived on the
island some poople oweed only four feet of
ground.  Others are completely landless.

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

“All right vou pick coc’nut,” Fred said,
“s0 long vou eat it under the tree. Cahn't
cahly it away."

Wind Powers lsland Transmitter

Climbing auain, we emerged on a grissy hill,
almist 900 feet alwove sea 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 randmitz in the evening. Hiz point
af contact for regulir communications s
Rarotongn, 1200 miles awayv.

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

| had left northern winter behind when |
crosser] the Equator, and now in mid-Decem-
ber it was hizh summer on Pitcaime Sen
breeses keep the temperature pleasant moet
of the time on this subtropical island, There
is usually plenty of rain—fortunately, becaus
the island depende on it for its water supply,
The houses have corrogated imon roofs from
which the ruin runs through gutters and spouts
into cement tanks.

The top of Pitairn consists of an unehulat-
ing savanni, st here and there with gray-
trunked pandanus trees snd thickets of dork-
ereen rose apple.  The highest point, 1.100)
feet, is on o ridge above Palva Vallew, west
of the island’s center, The early voyagers all
deseribed Pitedirn as beine heavily wooded,
but now axes and goats hove rendéred it nearly
trevless, s far us big timber i= concerted.

As we walked along n path skirting a cliff
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thut dropped almost sheer to the foaming surf,
I could see bearded billy moats and their
bleating nannivs skipping down chff faces,
Reforestution s o losing business as long uas
the goats remain on the island. They clip
green shoots right down to the ground. Cut-
ting of frewood and the cropping of the goats
has caused erosion’ on several steep slopes.
While hillzides have shpped down into the sea,
leaving only the raw red clay.

Pitcairn is only 2 miles lung by about a mile
wide, and after 167 years of habltation every
promment rock, cove, or cliff hos acquired a
name (mip, pages T34-3).

| had seen ane point on the southwest coast
of the island marked “Oh Dear’ on the map,
and T asked Fred how it gl iis nanie,

“Well, native man wading 'long shore there,
drop his mefo |from Tahitlan maro, Iloin-
cloth] in water. You know that's all they
wenr, and be look down and say *Oh dear!™ "

Another point oiishore on the west side
hears: the designntion “"Headache.”

“One man gwen fishin® ‘lopg that place,
when his boy say: Let's go hack, my head
hurts!”  Before be wet him back, he dead.”

The old nccounts wpeak of “clouds of sen
birds,” but todoy one sees only occasional
irigate birds swooping and gliding: on their
tapered high-uspect-ratio wings, opening and
shutting their hlack scl=sor wils, and pairs of
snow-white terns futtering in wraceful arcs
against the dark-green folinge of the vallevs.

In our walk | saw only ooe species of land
birel, & warbler with evectile hewd feathers,
that chirped and bopped busily ameang the
rose apple trees.  Pitcaimers call them spar-
rows, doubtless because they reminded the
English sailors of their own little town bird.

Hirthday Party o Lueullan Feast

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

“You bin firewood =" Fred neked.

“Ee-veh. Pick some plun [hanann| too,”

From one of the houses just below came
the high, shricking lnurhter of a4 woman, a
=ouni as Palynesian as haked pig.

We met Florn coming down from the hill
at the ttail that debouched at Freds door.
“Bin up planting taty [potatoes],’” she called.
“Yawly invited long fa us go birthday party.”

I il & quick bath in halfl an ofl drem flled
with heated rain water, dressed. tonk a flash-
light and joined the family going up the hill

The National Geographic Magazine

About 30 pedple were seated at two long
tables made of planks lnid on trestles.  Piled
high on the tables were unbelievable quanti-
tes of food: hig platters of boiled =oat meat,
corned beel stewed in coconut milk, chicken,
boiled fish, pilhi (made of vams, plantains,
bananas, or pumpkin), maize, loaves of
freshly baked white bread, mounds of peas
and beins, hillk of butter; arroweool, and
pineapple pudding. avocados, rock melons
(muskmelons ), mangoes, and  watermelons,
Here and there stomd pitchers of ~drink,” a
sweet, red liguid made by sieeping straw-
Lerries in sugar wiater,

And of course, baked breadiroic

“Coc'nut Milk Make Sawdust Taste Good™

The Pitcairners are amazing trenchermen.
T theught 1 could hold my own at table, b
L was forced to yield to prolessionals. Fred
urged me to have syme more beef in coconut
il

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

I' believe it. The cocomt milk used in
Polynesian covkery {2 not the water that comes
from inside the nut. Tt s made by steeping
the Haked meat of o ripe coconut in hot water,
then kneading it. The creamy liguwid thad
results imparts a delicate favor 1o whatever
i cooked in it, seema to tenderize meats, and
15 very nutritiods.

Len Brown watched the fish he had helped
catch disappear,

“My, dem son scoff up hem fish; want one
he piece, tnk whole platter.™

At length even Fred, the moaster of us gl
had to stop.  The host looked anxiously mt
Fred's stilled knife and fork and asked,

“Can | bring you anything*"

“Ves,"" murmured Fred, “hrine me another
stomach.” He smiled bentifically and added,
“1 mlways say Fletcher Christian find a pootl
jplace to hide.”

| could barely croak myv admimtion to
Jessié Clark, who lanehed und sld, “We have
only one meal a day on Pitcalm: start in
morning and end at night.”

Actually, two meals a day are enten: hreak-
fast, a heavy meal at about 11 o'clock when
evervone comes tlown from l-'illrl-id'ﬂﬂ win the
hill. and supper at about § or 9 at picht,

Alter the party Chester Young told me that
the old islamd dishes are disappearine.

“Have you ever tasted humpus-bumpus?' he
asked, “Eddie? China-in-the-mitk? Potta?"



English Sailors and
Tulition Women Bred
[ 'fandsome, Sturdy Buace
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They remain, by o and prce, unconvipoed island, Floyd wanted 1o bring back the
Chn Pitcadrn today there are only theee of  Bouwdys copper kettle, hut his relitives there
the ariviryd surmame<s Chreistian, Y oune, andd would ot part witl
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erated (rom MNew Aeadand! the orgeimal YWar- MelCove because bock i the mutineer davy
rens: pnd Koy Clark came from the Unitod Willinm McUoy had used it to distill alcahol

al R irom the roots ol the & plant

Phe réasan there are no representatives ol Phis happenied in April of 1798, hut long
other mutineer surnames = that in 15850 the e ore thut date the dark Clowd of violenee ha
British Goviernment, fearm@ overcrowding on cltled over PMitcairm. The little colony had

Mitcairn, moved the colony to Norfolk Island lived in peace for about two vears after U
criist of Audstraha LIl I W WIGETS, ST AT TN f the Mot in iy IIII'Il 1 th

LENY |-I'-'.'|" T IMEsICE |I:'| I'r"!l'"l"l WilE dil E"l 1 ¥ 'i.!!.l i e il Lhe mutineers
Chesses were the nucleis ol today's colony chieedl In a fall from o chifi
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nts Emily on Pilcairn From the ave ol 4 fians. wi handed topether o ake revenge

[|' has bhien close student of the =kind 5 {Wor the next lew vears there followed a sen
history, and today he bhas the best collection  of bloody battles and violent deaths. Fletches
{ hoaks on the subject on Piteairn Chrostian wiis shol to death gz he worked in
Flovd is nlso mspector of police. but e  his field: Willinm MoCoy threw himsell it
s very little to do in that line, for there 13 the sea after drinking too much of his home-
oo serods cnme of Prtcairn distilled alcohol
(hur chief offense,” said Flovd, i3 {alse ( Comttimed on page 761

Flovd Melaov Speaks o the World Irem His Radio Shack
OSL cacds, proof of contact with radbs smatedrs rounid the warld qer Che walls ol Flovd's radio room. Man
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Original Plan ol the Hownty: His Majesty’s Armed Vessel Was Born s Merchantman

Whon the Botish Admamity im 1757 =ought 2
ship to send to the South Sex in quest of bresid-
frudt. it bought the 220-ton Bebhsg for £1,950
“he wis TeRited 1o Deptioed at & cost af 24,436
and renamed Hounty

The vessel was armed with four short four-
pouniders and ten swivel gund, mamiy for proted
tion azminst hpstile slondors.  Her hull was cam-
pletely sheathed 10 coppet to protect the wood
from teredos apd ta lessen toullng:

Copper shimthing had been tried {or the st
time 0 1761,  The Admaealty leamed that  dis-
similur metals such 25 copper sheathung and cx
o iron huoll Gitiogs when mmersed in e
sen sed up i @ilvanic current that eroded the iron
Copper or bronze fltings salved the peoblem

This: Admiralty. plan shdes Bunsly 48 she wis
refitted to carry breeidizait plants, - At the stern

P

the entire grest cabin, normally the captuin’s quar-
tiors, was made over o & plant Conservialory
The cabin Qvor was sheathe] with lend. amd lobg
nicks were mstalled with boles for the plant pots
Liead dmins caught precious dopping water for
rE-gse,

Whon the author discovered the spot where Lhe
Boamey went down, he uncovered an elbow-shape|
lead pipe, in 4l probobility one of these dmins

While fishing in 1935, iglander Parkin Christian
totntiid Bowend v’ ruidder aful ane pintl: some dis-
tinge froan the siie of the hull, Apparently, fof-
lowing seas hod wrenched them off as the ship
drove sshore. Loter Parkin raised them by grap-

g

Superithpored arrow at kel Indicales the prob-

ible positiin of the broken pintle shown on page
160,

S g lEml e s Yiisian Nrerssite i B ladel

. ['r;-. | il Nty

ol i_‘: s il Y dk__ W4 i‘
?‘df H . = F .'ri'

Y -fih.-.-—-——. - = .‘: - 0

ﬂﬂ.ﬁrffiﬂn-":ﬂrf
o .i": I'-.-'-f+ fd 'I"I"— I
I' _I__L—_: ; = __ﬁ.____ e o =
g i .. |_ il | J = e

. =
: r : ) i
| |
| L | II
= 3 \“‘x - =i L3 E’ﬁ:\‘
g | ¥
-I_-I_‘i_- : -‘"'"-—_l___-__l_:] J |
, I ————t g e
e - i .
: e # - ¥ = = ———— ¥
[ T - T
x e = g B B e M
| H'r-l—lr-rl S = =3




Rownry Satls for the Moaovies

When Med ro-Golidwsn-Maverin 1USS
il Nordhoff and Hall's ¢lassi,
M ootieey eox Lo Bownty, the studio taalt
an et copy.  Charles Looghton m=
a brotal Caplain Hligh paced her quar.
terdeck onid subeled bis orders,  While
the film cast Bligh as an unmitizated
villain, hestory has moch to say m his
Lrhali.

The new Hounly wis metowlousiy
meconstructed from Admiralty plans
Here, under all sail to rovals, she [outs
aknng o g Helil breese

Hligh complaineéd that the orogiod
Bonnty, though ship-rigged. wis oo
small for a vovage around the workd
He records that “she wad ormamnled
with 4 pretty higdrehead of & woman in

a nicking habit

-JI
r;'|.|| Bl Haver

r
-l s
el
' F-r'-'-"
_.__II-‘_ 2 | a
AR BN 6
e " _—I | :‘I , l‘I.‘ - g . '.‘r -
-'I" .I I ! - ﬂ'.
- — ._.-1 H
. L ] - g b -
—= . 11 ;| — }
1 - ‘ >
_-‘. .
L hae |
= ; e — sl |
et L ] ]
...... - i
il *
e
| &
|
| i
: — e |
_._,—I—. .:
il — ¥
L i
- - — - - -




"l'a’.

/fb/m;h... Wi

| % i "':-:ll'- h




™ 1T visprs alles the Buowpniv landed il

thie Tahitian men were dead, and only tw
nubineers, Alexander Smith, seaman, and mkil-
1

mpmian Edward Yourge, were stoll alive

Y oune oier] ol Bsthma 3§ L EE later, feaving

Vexander Smith the only man on Pitcairn
patrire of a ek ol women andd chllaren
When Capt, Mavhew Folger in the shi
Fipiz of Boston eallsd nt Pitcairn (o Took Lo
els i Febraary of TROR, he wis astontshed
M-S A AN ! ut out to s&n Irom what hi
Phoehl wite an wnemduabated e<laned |1y Lhe
e were thirk VO e bt rigie paresenls

af trait and a pig
[ i i, LS Lioed |'| i ::-l I S500re: 1o el

their “iather Al
fBounty hble Goes Home to Piicairn

smith 15 better known as John Adams. the
raenie v which be callerd homsell whict Lher
vivsse b it wigh &1 the istand e vesrs bt g
It was his real name: Smith was o pseadonym
b sessirmned when signmg the Bowesd v's artic]

Ydam= one night dreamed of the Ancel
Caitbrietl, whoo showed limy the wickedness ol
s past life and put the fear of divine retribau-
tian it hiim. Freom that tUme torware, Addinms

hégan to instruct the little commumity in el
g, using for the purpos® ¢ Bible that h

- -l II 1
COITE TN The Borly [paee 4]

Vears later, the Bible was given to a visil-

1 1
whinler, who Look il o Lh

'|'|||| bl A

ere 1L oremoined untld 1930, when 1L wias

ihl

returned Lo Prcar It now stands oo Ballast Bars Lie in CGrashingd Sarl
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Yilam e verswon sald Chrhstian wat shnl lnle midshipenom of the Bowsd v, who had beetn

iy the Tahitians: another that he died o not tried lor mutimy. tound guitty, and then par
urid feath: snll amother that e threw hme- o] by the Kme. was walkine i Tror

from the cliffs and was dashed to death  Street, Plyvmowth.  He noticed walkine ahead
the fowcks Delowe, The st perhans conlus- f Bt 8 mdn, who redmnded], bim “beane
v (Christian’s death with that of MeCoy [ Fletcher Christian, The stranger, hearimg

Whv should Adams have tolil two ar (hioe i bstiryes ehitiel Wi, turoed  rounco.  Jooked

Hiltarent: sminiiom ol € hrletinn's  dmil Could ot Hevwood and instantly ran of

it be that bhe did it to conceal the fact that sitice 1hen, some sticlents of the Botwdv s

Christian Hadl  escips rom itcamn and history have speculsted on the  possibahity

turned to Epelond? that Fletcher Christian returned to Eneland
In the veurs | 8008 mil 1809 rumiaars were I W WYUilE e iti hizs bhook The Waks o
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“Cka, be n burry-up captain.”

IT there is anvwhere in the world where the
romance of the sea should still cling w ships,
it is Pitcairn.  Yet even at this plice fast
anel relisble motor vessels have reduced the
camings and goings of deepwater vessels to
the soullessness of 4 bus sclsdule.

(n occasion captaing have announced to
Parkin a< he clmbed to the bridge:

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

The Thames estuary is 8,300 s miles away
trom Pitcairn Tsloid.

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

I<landlers are hard hit when too many ships
call on Saturday, the Adventist Sabbath,
because their religions principles will not
permit them to trade then. Tn 1936, 14 ships
came an Saturdays. The people still oo vut
to the ship and give some fruit gway, but
they will not buy or sell on that day.

Island Timetable Geared 1 Ships

Everyvthing on the island is geared to the
coming and going of ships, There Is alwavs
keen rivaley among the men to be the first Lo
sight an incoming wvessel. Usually Tom has
talked to the ship by wireless, and be knows
anhout when she i due.

The people begin to take their basketloads
of souvenirs and fruit down to the landing
several hours before the expecied nrrival
(page 779). They carry baskets amd bunches
of bananas suspended from a shoulder pole,
called a to’o. Maost of the names of utensils
are still pure Tahitian, probably because they
are things the women wsed,

Almest anywhere you zo on Pitcaim yvou
will =ee men oarving 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 piece of wine-red miro
woorl to make a flving fish, a turtle, or o sea
hird. Tourists an the ships take all the island
can produce.

I =at one doy with the men up under the
Hagpole at The Edee, looking out tn sex for
the ship (page 736). Swddenly a man sprang
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to his [eet and sane oul, “Sail ho-g-o!®

| saw nothing, but. like the rest, T toak
hiz= word for i nnd <tarted down the hill
Une vouth raced to the bell to give the sienal:
nve strokes repeated three times,

Children are not. permitted to go aboard
ship, and one man called out 1o some young.
sters who bad started down the teail:

“Bout vawly orkal sullen gwen 2™
are vou little children going?)

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

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

“John, where's you-g?"

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

“T kawa. | no bin seeum.”
know. 1 haven't seen him,)

Piteairners have been called the Binest surf
boatmen in the world. These descendants
of seamen live from early vouth on and by
the sea.  All bays frien the age of 14 go into
the boats to train; at 15 the boyv becomes a
crew member and pulls an agr.

Three bouts, o Ho, Numi, and Swrprive,
were in use when | was on Plicairn, while n
foirth, the Harge, was resting. A boat resis
for four manths, then goes back into service
for o vear.

My notebook recdeds o trip out to the
Mataroa of the Shuw Savill Line, on n day
when great green-and-white combers: were
craching on the black volcanic rocks of
H-.runly Eul-}

“By the time she arrives, the sea has
moderated o bit, but as the three boats put
out to sen, each in turn is lifted high on
the rollers, hesitutes with bow hanging in afr,
then slides down the translucent green hill of
witter, oar blades flashing (page 7350). Be-

(Where

(T don't

Pitcairn Post OMfice Is Known
to Stamp Collectors All Over the Warld

This small office bulks laree in Piteaivn affales, {or
il government revenue comes from the sale of damps

Law reqguires every visiting vesesl i take on muil,
but deliveries are made only by ship: fiving the
Roval Mall flae

“Pitcoirn  Izlunds" inclode thoep uninhabited' isles
Ukeno, Ihicde, ond Heoderson, which we grooped
pobtically with Piteairn.  The postul enchel's use of
the pliaral confuses sorme ommiteur phifatefises,

Here postmaster Roy Clark, o netive Amerjcan,
lift b of retdstersd and onlineey mall

L Marlidua] Chawgvuw)iljiyr Swipty
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I Found the Bones of the Bouniy

Parkin, “they lived there, and 1 try to Jook
for fsh. The pudgeon is laving on top of
the sand right out. and 1 start to sing out:

*"Theres the Bounty's gudgeon!’

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

“We come ashore. 1 pall my canoe ap and
start for home, 1 come get a line and sinkers
amed off T go 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. It =stand right up on bottom:
so 1 Jet the noose down and it go right down
as though T put a hat on my head, 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' get one,™

The gudgeon (it aclually tumed out to be
a rudder steap and pintle) bad at fiest slipped
irom Parkin’s noose: it struck the bottom
anid uncovered some planks and timbers. It
was the Bownty's rudder. Parkin returned
the next day to fish up the rodder, but it was
henvy and he needed help: so he could no
longer keep his find a secret.

Bounty's Vovate Begins with Breadiruit

The Bounty started life as the merchant
ship -Beth,

In 1787 one of the secretaries of state had
adddressed n Jetter to the Lords Commissioners
of the Admiralty:

“The Merchants and Planters interested in
His Majesty's West India Possessions have
represented that the Introduction of the Bread
Fruit Tree into the Islands in those Seas to
constitute an Article of Food would be very
essentinl Benefit to the Inhabitants, ond have
humhly solicited that Measures may be taken
far procuring some Trees of that Description
. .. to be transplanted in the said Islinds, . ..

“T am in Consequence to skpmify o vour
Lordships His Majestys Command that you
di cayse o Vessel of proper Class (o be stored
and Victualled for this Service, . . .”

The planters thought that the breadfruit,
which Dampier, Cook, and others had de-
scribed nsn chéap and nutritious substitute for
bread, would make good food for slaves.

The Bethia was renamed in recognition of
George 11Ts bounty to the West India mer-
chante. She was of 220 tons burden and she
had an over-all lenoth of about 100 feet.

The Betfrie had been sheathed in wood. but
for better protection against the shipworm
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[Teredo npiovaliz), the Admiralty ordered that
the vessel be sheathed in copper.®

Copper sheathing had been tried for the first
time in 1761, with only partinl success, heciuse
tdesigners of that day were jgnorant of the
phenomenon of electrolys=is. When' fermous
and nonferrous metals are immersed inosalt
witer, a galvanic electric current is sel up
which rapidly ¢orrodes away the fron.

To previent such corrosion, the Bomniy's
gudgeons, pintles, and other exposed under-
wilter fittings were also made of copper and
bronze, and o have lasted intact to this day.

Ship Stripped Before Burning

We may picture the mutineers on January
23, 1700—Christian well aware that all siems
of habitution on Pitcairn must be destroyved,
the others torn between the fear of discovery
and the knowledae that by destroying the ship
they would forever cot themselves off from
the world they knew,

All ngreed at last, and everything useful in
the Howstv was taken ashore: top hamper,
timber, il the metal that could be drawn,
gitils, compasses, chronometer, ghiss from the
greal eahin windows, sheet lead for musket
balls, foree, mushets, cutlisses. hamd tools,
pitch. earthenware, guns,

In my mind's eve, T see the Bowndv anchored
in elght fathoms well outside the semicircle of
Bounty Bay, Omne calm dav cable was paid
oul, and she was worked into the bayv and run
agrooml.  Followine sens must have shimmed
her rudder from side to side with shuddering:
crazhes until it snapped off, and, with a bnoal
hit under her stern, the ses-worn hittle vesse]
struck hard upon the shore.

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

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

Lady ThHana Belther, in her book on the
mutiny, speaks of the arrival at Pitcadm in
1841 of “H. M. §. Curegoa™ (Curagan?)
under Capt. Jenkin Jones. She writes:

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

* Spe “"Shipworms, Sabotedrs of the Sen" e F. G
Walton Smith, Natiosar Geotmarsmic Micarsz, Og-
lobor, TUSh, '
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of her timbers, that her “heart of oak’ had
survived the power of five and water, and the
effects of submersion for hall 2 century.”

It seems difficull o believe that o wvesse]
not equipped with special salvage wnd lifting
devices could have raised the Scharred hull™
of the Bownry. No doubt Captain Jones did
hring to the surface some sizble timbers of
the old ship. In any case, o far as I can
pscertiin, nothing more was seen of her antil
Parkin Christtan grappled the rudder to the
surface in 1933,

Len said to me one day: “T can show yvou
ane copper bar. My fither bArst see it hout
13 venrs ago. | dive down to it and touch it,
but it's:stuck to the bottom.”

This was the first word T had had of any-
thing definite that might murk the site: s6 on
the first calm doy we got Len's canoe aned
paddled out to the IJIJ]I_J._. where Len hod seen
the copper har,

Fifty vards offshore Len stopped  paddling
and turmec 1o take bearines. He sighted over
one shoulder at the soaring rock spire of Ship
Landing Pdint, then looked up at The Edge,

“She right bere,” he said.

Sca Floor Yields Bronze Rudder Pintle

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

“Her it? Len asked,

I shook my heéad, Len peered over my
shoulder and pointed, Theep in o fssure 1
Saw i short, grayv-green Dar, oo straight to
be a natural growih.  Litile vellow wrasses
flickered unconcermedly over i, indifferent to
the encrusted fragment of history,

I shrugeed into the hamess of my Aquas-
Lung, put on' rubbér flippers apd face mask,
anel fell backward, diver-fashion, into the sea.

Tuming over, 1 Mutter-kicked my way down
into the miniature valley, past fowerlike small
corids, until my hand closed on the bar, It
was Ccomiented fEmly o the bottom,

Inrectly above, Len's face peered through
the disk of the waterglass. | made a ham-
mering motion, The fuce disappeared, and a
hammer and cold chisel were slowly lowered
lo me on a cord.

[ stood on my hend in the cleft In which
the bar lay. Down there my head and shoul-
ters wire i comparative calm, but every few
sevontds the surge would slam into me and
my wildly kicking feet were then powerless
to hold me vertical.  Helplessly 1 would crash
against the coral fngers that clung to the
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rick 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 inserteil n
steel rodl, heaved, and the bar came away.

In ‘the boat we turned the bar over and over.
It tapered slightly to a rounded and eroded
pomnt and the upper end was irregulur; it was
evidently a pintle thit had broken off from
the rudder strap which beld it. 1 think this
15 the secand of four pintles shown on the
Admiralty plan (page 738),

Farkin had pointed out from The Edge the
spot where he recovered the rudder: that was
only o dozen yards from the rocky embrasure
that held the pintle we recovered, but though
Len, Tom. and T searched the area minutely
in the calm davs that followed, we found no
athet trace of the Bounty, Obviously, 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 followinz seas broke off
her rudder.  The pintles dropped in the sand,
and the Bowmty drove aground some distunce
bevond. What do vou think?"™

“sound reasonable,” said Len.

“Well, then." T said, “where did the ship
itsell go down?”

We talked it over, The thing is relatively
simple, we thought: The Bounty was about
100 feet long: the ballast bars asre over
there in the surf: the rodder and pintles were
found out thére:; all we have to do is draw
af imaginary line between the two places,
cruise along this line on the hottom, and we
are bound to find some trace of the ship,

Cruize we did: every day of reasonable
calm we filled the air cylinders and dived.
We nearly plowed furrows with: our chins in
the bottom. But we Tound nothing,

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

Len helped me on with my Aqua-Lung, and
I dived first, While waiting for Len, I took
my bearings on the big rock under which the
pintle had lain and cruised slowly over the
animate carpet of undulating seaweed, scriti-
nizing the cove bottom closely. Hig facks
swam round me, watching curioushe. On a
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lied of weedl 1 saw a crescent-shaped object.

Thrusting my face closer, 1 saw it was an
ofrlock,. Unlike the standard U-shaped our-
lock, this ope had onpe arm markedly longer
than the other, forming a tilted crescent that
Ioked strikingly like 2 new moon or the sym-
bol of Islam (page 737).

As 1 watched. 14 Moorish ldols, hizarrely
shaped black-amd-vellow reef fizsh, swam in
echelon over the crescent—Mogrish fish ma-
negvering over o Moorish crescent, Fantastic
coincidence that caly the sea can produoce!

Then T came unexpectedly on a long, sandy
trench. The end nearest me was covered with
white [imestone secreter] by calcareouns aleme
—lithathamnion, a stonemaking plant—and |
could see little sguignles in the surfnce, a
curious marking that resemibled nothing so
much ns petrified worms.

| thrust my face closer, almost touching the
bottom, My heart gave a jump.  The squig-
gles were encrusted sheathing nuils, Bownty
niils—dozens of them. 1 looked up for Len.
He was just above me. staring questioningly.
I reached up my hand for his, pumped it
violently, and painted. He looked up grinning
and nodding, and we shook hends agiin,

We had found the resting place of the
Bounty,

Bounty Nails Give OF *Smoke™

Bevomd, two other trenches stretched tos
ward the spot where the ballnst bass lay in
the veasty surf. | had been searching too far
to the castward., Apparently, prevailing winds
andl currents 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 away at the laver of naile
Al each blow of the hammer o puff of black
vsmoke ' arose—carbonteed  wond  of  the
Bounty, still clinging to metal fastenings, It
wis extremely difficult o hold & position on
the bottom. Ever and agnin, the =ea would
bowl us over completely or carry us shoreward
sprawling on our hacks.

Near the nails 1 cume on 8 lopg bolt, partly
uncovered. | carefully chipped down both
sides until it came free. Swinging up to the
bolibing canoe, 1 thrust the bolt over the side.

Len and I syw enough 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.  Evervthing was cov-
ered by a hard, limv growth.

As we dug deeper, we came upon fragments
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of the copper with which the Boanfy had been
shisthed, in good condition and almost an
eighth of an inch thick. Deéeper digging
shouli] bring up larger pieces of the ship.

Broud Arrow [dentifies Oarlock

That night 1 polished and buffed a bronee
sheathing nail wntil it shone like pold. A
piece of the arigimnl Bousty!  The burnished
gold surface caught the light with a mesmierniz-
ing effect. As [ stared and dreamed, [ seemed
to =ee the shipyvand at Deptiord. with the
Bounty on the stocks and the shipwrights
swarming over her, 1 beard the ringing ham.
mer blows, the “chink, chink” of the caglking
irons, wnd the “chid, chid, chid” of the adzes
paring awny the solid English cak. 1 smelled
the winy odor of oew timbers oozing sap in
the hot sun, the resinous smell of pitch, and
the clean astringent scent of Stockholm tar in
this rigwin,

A leather-apromed workman, perched in the
scaffolding. drives another nail into the copper
sheathing, amd savs to his mate:

YO o Otaheite amnd the Great South Sea!
Damn my eyes. Sum’l I've ‘alf o mind to ship
mvself,”

As | worked, the noisy electric light plants
were turned off and a bush fell over Adams-
town, for it 'was the eve of the Sabbath.

By the soft yellow light of kerasene lumips,
Fred's family eathered for pravers. Fred's
ghock of curly gray hair shone like a halo in
the lamplight. The light and shadow lay on
the bowed heads of the Tittle group with the
bold chigroscuro of 4 Rembrandt.

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

“I look for the broad armow,' she said, re-
ferring to the symbol struck into all lerge
fittings of the Roval Navy in the 18th cen-
tury, “hut I doan” find it." She handed the
heavy metal crescent to me, [ snapped on
my flashlight, amd the three strokes of the
broad arrow leaped out at me (page 756,

*That's if, all rnght.” said Fred. “She's

(Continped on page 7590

Climbing o Joacob's Ladder
Is Mot so Easy ax [t Looks

Longhoats tie up 1o the ship fore and aft.  One
mnn remains in each boat s ship teader, while kis
cormpariopns swirm up the swaving ladder,  Pitoairners
sell their poods for money or trade for {ood
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wirl of Foam, Turns Her Back on Pliesirn Island




Ours Shipped snd Sails Set, Longboats Come About for the Return
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With the S] { Siroke of Experienced Seamen, Islonders How Home at Dhas)
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At Drav's End the s snghout Comes Home Unded Rainbow's A prpeh



I Found the Bones of the Bowniy

from the Bine-tv." T thought back. This
could only have come from the Bowmiv's cut-
ter, for the lounch had been cast adrifs with
Hligh and his Joval men in it.

By great gond fortune, one of the Bowmty's
anchors wis liter found by a diver from the
slobecirdling vacht Foskee during her fast
wigit to Pitcalrn (pages 762-5).*

During my stay on Pitciin, [ asked Parkin
why he thought his ancestor had mutinied.
He replied: *Because he was an bonest man
and Blgh call him a thief; say he steal some
coc muls.”

This Is the standard story, but it is diffealt
to determine in the case of the mutiny 1n
the Bowniv which of the two chiel actors—
Bligh or Christinn—has been treated unjustly
by history.  Volumes, Hterally, have been
published on both sides of the story.

Bligh Grected as Returning Hero

What then, was the renl caiose of the
mutiny? As nsunlly happens i real life as
opposed tofiction, neither side of the guestion
el Llack or a1 white

Whim Bligh réturned safely o England
after his epic open-boat voyage, he was
grected as o hero and martyr.  But after the
court-martial of the captored mutineers. the
climate of public opinion changed, and ever
since Bligh has been piciured as an unendur-
able martinet and even 4 monstoer.

Hear Bligh himself:

“It will very naturally be asked, what could
bt the teason for such a revolt ... | can only
conjectire that the mutinéers had  assured
themselves of a more happy life among the
(Mabeiteans, than they could possibly have in
Englamnd; which, joined to some female con-
nections, have most probably been the prio-
cipal cabse of the whole transaction.

“The women ot (taheite are handsone,
mild, and cheerful....The chiefs were 30
much attached to our people. that they ...
made them promises of large possessions.
Thus the mutineers imagined 1t in their power
to fix themselves in the midst of plenty, on
the finest islind in the world, where they peed
not labor, and where the allurements of dis-
sipation are beyond any thing that can be
conreived, ™

Fletcher Chiristinn left no written record,

#* Sec, In the Narmowar Geomarmnwe Maoazoes:
“The Vamher™s Wander-World," Janusey, 1945 and
"Weslward Bound in the Fasmkee" Janusry, 1042,
Loth by Treing am) Elsta Johnson.

TRY

but he has been quoted by several withesses,
Bounty crewman Jumes Morrison recorded in
his journal that when Bligh was ordeced Ly
Christian into the boat. he “begged of Mr.
Christian  to desist, saying “T'll pawn my
honour, 1Tl give my bond, Mr, Christian, never
to think of this if voull desist’; .. . to which
Mr, Christian replyd “No, Captain Bligh, if
vou hail anv honour, things had not come o
this, ... I have heen in hell for this fortnigcht
passed and am determimed to bear it no longer,
antd you koow Mr, Cole that [ have been userd
like a dog the whole vovage,” ™

There is no doubt that Blish had n coustic
tongue and an imscible nature. He drove his
men aned was impatient with inefficiency, But
the records show thiat be wsed the cat-o"-nine-
tails less than many other commanders of his
day, ind that he was solicitous of the welfare
of his men, In dirty weather off Cape Horn.,
he kept o fire poing below and even gave up
his own cabin to the men who had wet berths
Must remirkable, he brought them through the
long voyape without a single case ol scurvy.

Christian  seems 1o have been oversensi-
tive—itoday he would be called neurotic—anid
viven to g fedling of persecution. Like Bligh,
be had & quick temper.

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

Tahin Still Lures Men 1o Linger

I have walked on the black sind beach of
Matavai and looked acrdss the vreen thunder
of the sarf to the anchorase of Wallis, Coak.
Bougainville, and Bligh (page 726), What-
ever muy have been the song the sirens sang,
I aom certnin in my awn mind that it must
have been in the Tohitinn tongue.

Capt. Irving Jobnson, who has sailed the
South Sea in Fapker for more than 20 years,
knows ut first hand the difficulty of keeping
crew together ut “the finést island in the
world.” He sayvs:

“1 don't see how Cook, Bligh, or any other
navigator had any men at @l left to work the
ship when leaving Tahin."

The irony of it all = that when the bread-
fruit reached the West Indies ot last—at the
cost of mutiny, piracy, shipwreck. murder.
and exile—the Negro slaves there found jt
tasteless and would not eat i,






How Man-made Sartellites Can AHect Our Laves

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

Chafrman. United Stites Nattonal Committee Tor the Toiermitiond] Geophwvaical Yeur

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

he supervises all United Siates participation in the International Geaphysical Year.

He is

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

the Upper Atmosph

ete of the Imtermational Union of Geodesy and Geophysics, and is the

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

I Z;‘.RLT in October TV and radio brought
you some uncarthly muosic vou hod

never heard before—a series of high-
pitched notes in sulitly varying rhythms, each
note distincily clear and crisp, sounding a
little like a one-note xylaphone.

Whit you heard was the music of a sphere,
ancd a most extraordinary sphere nt that.

It came from the pioneering artificinl satel-
lite, 1the first thing made by man to become a
true celestinl body and circle oar globe in a
predictable orbit,  Perhaps you've éven heen
aut sutellite-watching and have followed the
telltale spot of brightness in the twilight of
down or dusk.

The first satellite, lnunched by Soviet scien-
tists in connection with the International Geo-
phvsical Year, was one of & group desipnind to
do essentinlly the same job ns the satellites
to be sent aloft as part of the 1GY effort of
United States scientists.®  Since | have been
concerned with the T, 5 satellite program

11-ton Rocket Blasts OfFf into Purple Dawn
- Carvving a Satellite mn lts Nose

This painting depicts one of sx seheduled satillite
launchings to be made at Putrick Afr Force Missiie
Trst Center, Cape Capaveral, Florida. The thin hilue
strenk on. the horkron s the Atlantic

Sumresting an enormusus nickel-plited caridiles, the
thrve-ataey rocket ronrs up from the honchine plat-
jorm.  Stepmy, oased by white-hol exhiust ariking
the platform's waler eooling =ystem, lingers 8t left.
e elplit-stiory gantry crane that erected anel serv-
icedd the missibe has rollel back on its track.  Hoat-
shaped blockhouse shielils lsunching controls.

Within 10 minutes the satellite will sswingr into s
orldt, 300 milles dbove the earth (nel (wo poo ).

The dramatic paintings on the followlng pages are
the work ol Natlonal Geographic artiste. who spent
manths in painstaking resenrch to plcttine soenes man
i it can only lmatine. Leaders of the Uaidtaid
States Natiomal Commities lor/the HFY mave valualile
counsel on tocketry and astrophysis

el linl Gemredile feelal

from its beginning, T want to stress that what
follows applies specifically to U S-bullt <itel-
hites, bot In general (o Soviet-built satellites
as well ¥

In view of the great tasks planned for them,
these  remarkuble  oljects  are  surprisingly
small. measuring e than two feet in dizmeter
—about the size of a library globe. {(Tn Fact,
the test spheres scheduled to precede the full-
size . 5. satellite measure only 6.4 inches
in dimmeter.)  Nevertheless these shining
metal balls may well represent hunmanity's
most far-reaching scientific achievement in
century. They already symbolize one of
history's boldest explomatory  ventures—ani
promise to bring before long benefits s he
felt throughout the world.

Spoce Holds Answers to Basie Problems

Rather emphatic statements, these, and you
may well ask. how s0?  Why do we want
artificial =atellites in the first place? Just
what will thev o up there, fitting by hun-
dreds of miles above us. nand how can they
help: us in our day-to-diy lives down here?

Chne might snswer that satellites can teach
s much about the most fundamental prol-
lems of sclence. A lot of the clues wie winnt—
in physics. geophv=ics, and astrophysics; for
example, wod in metearology and astropomy
—can be found only up where satellites will
be, or can be eathered better up there,

On the strctly practical side the data pro-
vided by satellites will enable us to improve
many things we alveady possess, such as tadio
andd televizion communications; siatellites will
alsn heln us along on the road to achieving

* Sior “The Internstional Geoophysical Year: Alan's
Mot Ambiffous Studsy of His Environment”™ by L
Hiueh L. [Mvidem, Narmowar GEncearsn MAGAITSE,
Feliruary, 1956,

| S “Breide Satellites, Tonls of Earth Research.”
by Thr. Heinz Haber, Natmosan GEbowarsne Maca.
ein¥. April, 1956
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Spent U. 5. Rocket, Its Nozzle 5till 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

21'5-pound main satellite leads the procession. Instruments in the projecting tube measure earth's

magnetic field, and four antennas broadcast findings. The subsatellite (center), s foll-covered
plastic balloon released with the satellite, reveals 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.







194

things we now only dream of, such as pre-
dicting the weather accurntely, perhaps éven
controlling it.  And since new basic knowledye
gleaned through satellites will range literally
from the inside of the earth to the sun snd
bevond, we can expect 1o be led to achieve-
ments we cantot even dream of now, any
mate than the telephone wis dresamed of be-
fore the use of electricity.

To enlarge on this outline with more specific
answers & the purpose of this article, but first
let me project a pieture of a typical 1GY
satellite at work.

Dust from Space in Deepeosen Sludge

scientists eaverly await the recording of the
satellite’s signals on magnetic tape.  The tape,
in tum, can produce jagmed patterns on i
cathode-ray oscillospope—similar to a TV pic-
ture tube—or on 35-mm film,

The flm moves five feet o second and re-
cords patterns that can reveal as many as 43
categories of information.  Some of this in-
formation concerns the operation of a satellite
itself, say the changing strengih of fi= bat-
terie=.  But the rest revenls things scientists
have lone wanted to know,

For example, how dense is the meteoric dust
in the upper ntmosphere?  These bits of stone
and metal have been estimated to foat to the
eiarth at the rate of a thousand tons a day;
they can be identified as part of the shudge
al the hottom of the oceans.

Whenever n meteoric purticle hits the satel-
lite, 1 microphone notifies 15 transmitter: o
rachoed response then shows up in the pattern
an the film.  That microphone will' record
particles so small that if ene few into vour
eve vou woull handly notice it

Not only will we know the number of par-
ticles hitting the satellite durine its circuil of
the earth: one of the fageed lines on the film
will enable us to time their impacts within
one ten-thousandth of a second, The more
recording stations we have, the better we'll
bie able to pinpoint areas where the oount of
particles  drops or rises significanthy

And so owe will learm o what degree the
tingy meteors come in showers or spread ol
more or less evenly in space.  These clues will
interest not only the astronomer; they may ot
st viehl evidence fur the meteorologist, who
wortld like to know whether meteor showers in
the upper atmosphere affect ruinfall.

By now we know a Tot about our enrth's
surface. but a Iot-of what we know is not quite

The National Geographic Magazine

accurate. We love only o rough idea of the
shape of the earth, for instance: it's like n ball
Mattened at top amd bottom, but there is s
bulge around the middle, and the entire curva-
ture is somowhat irreguolar,

This bedevils the geodesist. He can map
a country and even a continenmt with consid-
erubile accurscy, by building up & network of
triangles through painstakineg surveying, and
then orienting the entire network on 3 sinele
marker koown as the geodetic datum point
For France this point is in the Pantheon in
Paris, and for the U7, S., Mexico, and Canada
it’s i & meadow near Lucas, Kansas,

This trizneulation technique, however, can-
not be applicd over water, and therefore can-
not link continents to one another. Nor can
it yield precise positions for ishinds in the
eean, relative to continents or to one an-
other,  Thus intercantinental distances now
ure helieved to err by g3 much s 2.000 [eet
anil, some scientists say, even more.  The posi-
tions of some Pacific slands are in error us
much us u mile, and that can cause trouble.

Travel across the Pacific, for example, de-
pents heavily on the U 8. Coast Guard's elisc-
tronic loran system. which helps ships and
planes locate themselves on their charts, Dot
loran itselfl depends on maps, and if its hase
stations are off a mile, the guiding patterns
they send may be off five miles. This can
mean the difference between life and death
in rescue operations. A satellite can help us
to awiy with these errors by siving us a
refevence point in the sky,

Telescope-cameras to Track Spheres

Fir<st we must eompute the satellite’s orhit,
with the help of ingenious antennas wnd radio
recesvers which will record its siemple.  Then
obzerving stations around the world, équipped
with powerfol telescope-cameras, will refine
the urbit calculations: their photographs, pre-
ciely timed and linked with the radio thitn,
will reveal the satellite’s elliptical path around
the earth. From that we will calculate the
location of the eaxrth’s center.

From thén on, radio signalk from the satel
lite, together with the orbit calculations, will
el us locate the positions of the antennas
precisely. The 17, 8. Army Map  Serviee,
which is sending teams to Kwajalein, Luzon,
Wake, Guam, and American Samon. hopes
to establish réference points on these islands
accurate within 100 feet in respect to each
ather and to the center of the earth.
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How Man-made Satellites Can Aficet Our Lives

—those with very short wave lengths—inter-
act with oxvgen.  The result is ozone, and this
i turn is a very efficient absorber of the ultrn-
violet rays of longer wive lengths which would
be highly dangerous to life on edrth,

This satellite will travel high enough to 1)
the trunk line from the sim, 5o o speak,
belore most of these solor radintions are ab-
sorbed by the atmosphere.

“Fléetrical Weather” Bedevils Radio

The sphere will measure ultraviolet light
with onization chambers. These are thimble-
sized cvlinders with windows in front to let
the midiations enter, Omee in, they give an
electrical charge to o gis inside—they ionike
it. The more lonized this gas, the better it
conducts electricity. i we record the chang-
ing condoctivity of the gis, we can tell how
much epergy comes in through the windows,

Our fonization chambers are adijusted to
respond only to eénergy of a certain wave
leneth, 1215.7 Angstrom units. which we call
Lyman alpha.  That happens to be the wave
Jereth of & cortain simificant percentage of the
sun's ultravislet ravs which Interests us most
right now.

Why #

Becuuse Lyman alpha and simifar short-
wive radintions create havoe with long-range
radio communicitions.

Such radio communications are possible in
the first plnce becaiuse ultraviolet mays of ex-
tremely short wave length fonize air particles
in the upper ionosphere,  This foniztion pro-
vides a wveritable =ea of charged particles
which forms a reflecting layer, a kind of
mirror. from which short-wave radio signals
shat up from one part of the earth are bountesd

{ hutstretched Antennos Read
the Secerets of Earth's Weather

Motcorologists seck clues to long-range woather
{urevasting by mossuring both solar energy absorbed
kv the earth and the cnergy radinted back into space
frem the plangt,  Fgh-flviee sptellitea promise divoct
solar ohservatinis wnobstructed by atmimphere,

This deawing vizualizes @ satellite poassinge over
Toadin and Cevlon.  White sphere at antenna enrd
detects  earth's long- waves: shiclded  instruments
sample shorter solar waves rellecled by the enrth
The Llack hall teuts w1 wave lengthe. Readings are
recorded on  magzrnetic tape and brpmdesst o the
ground

Stare are plotbed essofly.  Mithy Woy appears at
it as o wizp of smoke rising from the North Pole;
Liitle IMpper shows bohind antenos af right.

i Npllma) Gisgtalilliv Bl
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back to another part. Thanks to this. Marconi
mamiged to send rudio siemals leapiroszing
across the Atlaptic in 1901, Before that it
wits thought mpessible to receive radio sipg-
mials from a transmitter far away because
they travel in straight Hnes, like light, and
cannot follow the corvatlure of the earth.

Lyman alphe encrey also jonizes oir pac-
ticles, specifically in the lower bhorder of the
innosphere, below the “reflecting mirror” we
have just described.  Howewver, the result is
not another reflecting mirror but a sea of par-
ticles that absorbs short-wave radio signals.
This region keeps changing in density, from
tlay to day and with the seasons.  This mighi
be called the “electrical weather™” of the upper
atmuosphere.

When satellites hove taught us a little more
ahout thi=s, we shall know a lot more about why
our short-wave communications sometimes
cense for hours altogether, or how a police car
in Washington, D. C., can lo<e contnct with
headquirters anid receive music from Paris.

Geiger Counter o Probe Cosmiec Secrets

We already suspect that great variations in
Lyman alpha intensity coincide with the spas-
modic solar flares during which the sun puts
out more energy than usual,  Sateflites miszht
help ws discern more definite patterns  in
Lymion alpha fluctuations, and let us forecsst
just when radio communications will be good
and when they will be disturbed,  Satellites
will be epecially wseful during the [GY be-
cause that's the time In the |l-vear eycle
when solar flares are most aclive.

The zecond 17, 5. satellite planned for the
IGY will carry different  instruments  and
attempt a survey of primary cosmic mys—
how many are over what place ot what time.

There's much we don't know about casmic
rayvs. Bul we can say that they are chiefly
hydrogen and helium nocled, that they move
nearly as fast as light, and that they are
the mos=t powerful particles we know, many
times more powerful than those released by
thermonuclear Tusion in & hydrogen bomb,*®

On earth we find it difficult to caplure
primury  cosmic rays—cosmic rays in “ming
condition,” we might say. Various particles
in the upper atmosphere interact with them,
anid what reaches earth i3 the debris of these
collisions; HBut monitoring  satellites. will

b [er MTruiling Cosmmic Rave in Comada’™s North
vy Martin A, Pomerantz, NAmiosal GROGEAFIIC
Manazsr, Jangary, 1955
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MEASHTE [EIMAry cosmic ravs with a geiger
oounter, record them an tape, and transmit
this information to earth. Soch cosmic ras
data will be a great contribOtion to nuclear
physics and g source of new clues to the
mifure of the universe.

sun Acts ok a Mighty Cyelotron

We can produce relatively weak equivalents
of cosmic rays with a cyclotron, a machine
in which electricity gives speed to atomic pwr-
ticles and magnetism gives them direction.
Whaen these forees are applied repeatedly. the
particles keep accelernting. We azsume thod
wlitt we do in the laboratory ona small scale,
mature does on g vast scale In space; that
tremendous energles are generated by cosmic
cvclotrons. Our sun i€ such an accelerator
andl emits some cosmic ravs,  Bul most of
them, we beliove, come from far in space, and
their sources there are still a mystery.

In anv caze. we already know that the
heavier varieties of cosmic rave can kill living
cells by destroving the nuclet of their atoms.
That's why exposure to primary cesmic ravs
might endunger people who may someday ven-
ture into the wupper atmosphere.  Satellite
data will advance the many =erious studies
already under way to determine what difficul-
ties man will encounter up there®

Cur third major endeavor will be making
measurement=s of the earth's magnetic Hebd,
which we have so lar been able to do only
close to the enrth. We know that masnetic
force guides cosmic rays so that more shoot
toward the poles than toward the equatorial
reglons.  That same {orce also makes possible
the colorful surorn and s closely linked to
many communications problems. New knowl-
edge of the ecarth’s magnetic field will nid
physicists anid enable us to Improve our com-
muticitions fn the polar reglons.

Man May Eventually Control 'Weather

Peaple often ask il =cience can'l o some-
thing about weither,  Actunlly there's no rea-
son to think that theé meteorolomist can't do
just that. His chain of progress. [ think. will
be along the lines surgested by my colleague
A. F. Spilhaus, Deun of the University  of
AMinnesotn's Tnstitute of Technology, concern-
ing the denlings of man with nature: first
measure: then understand: then predict: and
finally vou may he ahle to control.

U courst we've been making meteoralogical
messurements all along. The U, £ Ajr Force
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weather service flies 35,000 miles a duy. and
the L. 5. Coast Guard spenis some 16 million
dullars a year 1o operate 18 weather-patrol
shipss carrving obgervers from the Weather
Bureau of the Department of Commerce.d
But perhaps no more thin five percent of the
world's air is being watched regularly

IT we want to predict wenther aocurately,
we need the worlid-wide picture, That’s where
autellites come in,  One of two weather ex-
periments being readiee]l for 17 5. satellites
1= 1o measure the heat budget of the earth

Most of the heat we get from the sun hits
the equutorin] regions.  Some of it is reflectesd
right back into space. The rest s absorbed
where it hits the earth, heating the land and
cvaporating ocean waler. Some of that re-
maining heat i rudinted hack into space ot
night, but most of it passes on to the sur-
routiding arens and toward the poles,  The
ocenns carry about 10 percent, and the rest
of the heat, borne by warm, moisture-laden air,
thows north and south from the tropical sress.

The excess heat in the tropics and the defi-
cieney at the polar regions are the chief fuctors
behind all our abruptly changeable weather
and our slowly changing climate. But we
can 1 aocurately predict cither unless we know
what the earth's heat balance iz,

Sphere to Sean Earth's Cloud Cover

Meteorologists say they know fairly closely
hisw much heat comes to the whole earth
from the sun over a number of years. and they
know that approximutely the sime amount
mus=t o back into space. What they do not
know is how much comes dnily., monthly.
during a season, or yearly, for that matter,
und how it = distributed over the earth.

An ingenions satellite, with four meassuring
devices sticking out like ping-pong halls on
spears, can give us data to determine the heat
budget aver the equatorial belt. YouTl wet an
ilen of how this satellite will look and work
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 wenther in the Temperate Zones.

Chur other weather experiment involves a
weither-patrol <atellite, to let us keep an eve

*mer "Avimtion Moedicine on thy Threshold of
wpnee,” by Allun ©C, Fisher, Jr., Narosan Grodsaemmw
Macapixe, August, 1055

T hee “Rugimod Is the Ward (o Bravo,” by Phillij
M. Swntek, Natwoaal Goooeariam Macwansp, De-
cember, 1935
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on the earth’s ever.changing cloud cover over
n belt 300 miles wide, Metearologists had
their appetites whetted for this in October,
1954, by a photograph made from 3 rocket
100 miles up. showing the spiral whorl of a
harricane developing over the Gulf of Mexicn.
But thiz photo reveuled only g small part of
the broad pattern, amd by the time it was
reaudy for study, the storm was over Texas.

The weather-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 pholoelectrie cell—like the elec-
tric eve in n camem exposare meter—Iio 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 data should take us p long way townrd
the understanding and prediction of weather.

MNitrie Oxide Lights Up the Sky

Now, what nbout control?

Well. let me tell vou about something thot
happened earfier this vear st White Sands,
New Mexen,  Sclentists tossed 20 pounds of
nitric oxide some 70 miles above the earth,
with a rocket, just to see what it would do.
The results were profound,  During the day-
time this modest amount of chemicals pro-
duced an joniged laver which bounced back
raclio signals mare efficiently than naturnlly
tonized lnvers, At night the nitric axide re-
ncted with oxygen up there to form a blob
of Tight about two miles across. At times it
was is brieht as Venus,

We noticed no efiects on the weather., But
we realized that we had mude o start in the
exciting  business of moditying the upper at-
mosphere through chemistry,  These experi-
ments will continee, aml as satellites and
other 1GY research projects yield their in-
formation, serious attempts nt wenther oon-
trol may not be far behind

Now thot we're looking a hit 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.

1 stumbled] onto my Grst clues to the chem-
istrv of the upper ntmosphere when T owais
n eraduate stident at Princeton, 30 yvears awo,
One night T set up an experiment involving an
electrical discharpe in o glass: tube that! oon-
tained active nitrogen, and went to the mavies,
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Air leaked into the tube somebow, and when
I came back | saw the tube plow with a
beautiful yellowish-ereen Neht,

T wnidvzed its wave length and found that
bere for the first time the lisht of the aursrn
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 chavged particles from the
sun, maostly protons,*

The aurorn appears only in high latitudes,
but over all the earth the sun’s energy pro-
duces p similar lominoss displiv—the night
airglow. A significant part of this occurs
through oanother chemical reaction—ultra-
viodet light imteracting with oxvezen some 60
miles above us. The result 15 a force which
may beénefit us greatly.  Let me explain,

Oxveen commonly occurs as O, meaning
two atoms of oxyveen stuck together. HBut up
there the sun’s ultraviolet rays pull these pairs
of atoms apart and leave separate oxyzen
atoms=: simply (), which we call atomic oxyveen,
The enerey which the ultraviolet lghe expends
it doing this passes nto these loose axyveen
atoms.  And when they combine once more
into pairs, that enerey is released,

This reaction might conceivably be pro-
duced in the power plant of a light plne
ot rocket traveling 60 to 70 miles high, Thus,
once up there. it could utilize this solar enerpy
extracted from atomic oxygen.  Admittedly
the amount of energy thus availahle would
not be very large. But then we are only be-
ginning to learn about these phenomens aml
their possitile uzes.

Particles Searce in Upper Atmosphere

We might envision’ satellites ns pieces of
laboratory opparatus and the upper atmos-
phere as a tremendous laboratory where we
will carry out experiments imposzible on earth,

Une advantoge for the chemist is that in
the upper atmosphere particles of matier nre
far scarcer than in the best vacuum we can
produce on earth, To pet an idea of this
difference, think of atoms bs people, and then
compare the New York subwav crowd with
the number of travelers vou might meet in
the lonelier parts of the Sahara.

Brouse particles nre so scarce in the upper
atmosphere, it takes comparntively  small
amounts of chemicals o produce reactions

¥ See "Unhocking Secreis of the Northers Lhthts,”
iy Carl W, tartletn, Naviesar Geocnsernic Maca-
nxe, November, 1947
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trinsmil electric power through radio beams
s we now send it throuch wires; Then o
nuclear power plant to supply a city mizht
operate in a satellite above it

Plans are already under study for large
satellites o retransmit radio;, TV, and tele-
phoune signals from the earth. Three such sat-
ellites, spuced around the world and orbiting at
the speed of the earth’s rotation, would revolo-
Lionize TFnseceanic communications,

Certain  short waves, now useless because
they shoot right thivush the ionosphere, could
sccommodate millions of telephone conversa-
tions and a multitude of television sipnnls.®

Now let me touch on how satellites being
planned. may tell us about the nature of our
LNCTRE,

Astronomers have a lot to put up with.
Looking at the stars through our atmosphere
15 like Jooking through a dirty window, znd
the light that does come into the telescopes
is conthiminated by the girglow from  the
earth’s upper atmusphere and by scuttered
light in the lower mtmosphere.

We hope that we shall be able eventually to
send photometers high above this atmospheric
mess 1o seck better data on the distribntion of
light in our galaxy, and un the light from the
millions of other galesdies outside our own. The
light from other salaxies, if it can bé isolated
by Dilters and measured, will help us decide
whether the universe i= finite or infinite,

“Moon"” May Check Einstein Theory

Someday, ton, we muy come to grips with
a remote but fascinating riddle, Imagine
that a man leaves the earth, travels in space
at tremendous speed, and returns 20 years
later. Wil he be 20 vears older, like the
pecple be left behind?  Or will he have aged
Jest than thev have? One implication of
Einstein’s genvral 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 cesium vibrate
at o steady rate, Onoe would stay on enrth,
The other would go aloft with the satellite.
Both clocks would he 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 por fast. Nevertheless, savs
one scientist even a time difference of one part
in five hitlion would constitute proof.  But if
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the clocks read the same, this interpretation of
Einstein's theory of relativity would have to
be severely modified,

We now have clocks nocurate to better than
one part in a billion. They are too big to go
aboard presently planned satellites, but we
might make such clocks smaller, and 1 am
sure that the satellites will get bigger,

Still another field in which sstellites promise
imeresting data s biology., Eminent scien-
tists are now plinning experiments for future
satellites carrying living organisms, Consider,
for exnmple, the preparations st the Air
Force's Aeromedical Field Laboratory at Hol-
loman Air Force Buase in New Mexico,

Trained Mice to Test Weightlessncss

Maj. David G. Simons, the physician who
recently reached 19,32 miles in 3 research bal-
loon, is chief of the Space Biology Branch
there.  The project, in brief, 5 to put mice
mside a “hlo-satellite” and observe what they
do as they speed around the earth,

satellites are in effect weichtless. becnuse
ance they are in an wrhit their velocity
balanees the pull of gravity, Koowing the
phyeical and mental reactions of organisms
ot zero gravity is of great interest to sclentists
planning manned dights at great wltitudes
Mice and monkeys have alrendy been sent up
37 miles in rockets, and thus put into the
welghtless state for about 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, sy one minute out of five.

The satellite mouze would be triined—t;
hit a switch, for example, in order to avoid
an annoying stimulus.  Once al zero gravity,
the mouse would presumably be wpset ond
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
hied learned and hit the switch at o rate more
in keeping with its previous performance.

Sphere Spreads Intellectunl Excitement

Now, after discussing things that are quite
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 creating o olimate
all the more fertile for great discoveries,

® Sip “New Miracles ol the Telophone Age Ly
Hobert Leslie Conly, Nartosie Cienonarme Maoas
s, Julv, 1034
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New Chart for Wartchers of the Skies

all

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

By Arrax C Fisuer, [r.
Semior Editorial Staff, National Geoegraphlec Magazine

EN our sun has granted man his
nightly respite and thousands of more-
distant suns begin 1 slow procession

acraks the skv, menibers of the world's oldest
fraternity tuke up their vigil on darck hilltopes
ar in shadowed felds and back-vard lawns.

They are the starpazers. the nocturnal Je-
gions known to every age of history and. to
every land. They have no rules, no roster.
Their only bond is the universal pastime of
ohserving the constellations, those groups of
atars that form picture-hook images and wheel
around our celestial doorstep.

With powerful telescopes modern astroms-
mers may look far bevond our home galaxy,
the Milky Way, (o island universes composed
of billione of suns. Bt all of us can find
beauty, as well as o challenge to the imagina-
tion, in the stars visible to the unaided eve.
There are about 6,000 of these, though only
some 2,500} can be seen al any one tme and
place.

Sky Images Traced by the Ancients

Long before man began keeping récords, the
ancients thought they detected a relationship
nmong certain of our neighbor stars.  Some
appeared to be grouperd together.  Moreover,
10 an imaginative eye, these groups seemed to
firm ouitlines that resembled amimals and
humans, Gradually our remote  forebears
evolved many such fanciful assemblages—the
constellations—and populated the night sky
with legendary beasts, heroes, and gods.

Today these spangled ligures, though the
creation of & superstitious and antique age,
are henven's guideposts, each representing an
area’ or division of the sky, Their rich lore
is u petrt of our heritage.

Strewn about the celestial cnnopy are 88
constellations, 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 Hemisphere, which nur-
tured early civilization, The origin of most of
them is oSt in man's misty pust.  In the mod-

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

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

The map, a year in prepamtion, comies at
u time when the advent of artificinl satellites
has stimulatisl man's interest n Lthe skies.
[t presents on its reverse side star charts for
both hemispheres and for each montl, These
charts were designed by Dr. Donald H
Menzel, Ihirector of the Horvared Caollege Oh-
servalory. One need not have previous ex-
perience in sky-walching to use and enjoy
them. Accompanving instructions are simple
and concise, T

Notations on the front of the map help lo-
cale those brilliant but sometimes elusive ob-
itcts. the planets Venus, Jupiter, Muars, and
Saturn.. These bodies do oot follow the gen-
eril movement of the stars bot wander seem-
ingly erratic paths of their own,  The very
e, planet, 15 derived from a Greek word
meaning “wandering.”

Stars Wheel Arvound Celestial Poles

A pew recruit to stargazing will not have
pursued his hobiby lang before he appreciates
whv an entire series of monthly charts s
esaentin] in his guest. He will note that
some groups of stars are 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 during certain months,

But the stars are faithiul to us in their
fashion. The reasons for their conduct can
be readily grasped,

* Members mav obtain additional copies of the new
war oF rur mEavess (End of ol standam maps
pualilizhed by The Society) by writing 1o the Mational
Geogranhic Soclety, Washinoton 6, 1D, T Frices,
postpai] 1o oll countriez, 75¢ euch on paper: $1.50
om labche. ANl remiitances payable In T, S fenda

¥ See “The Heavens Above” by Domald H. Menzel,
Nantoxar Groivrsme Maosemer, Juby, 1943,
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We all know that the earth rotates on jts
axls:  Because of this toplike motion, the
stars aeem to wheel about two fixed points in
the sky, one in the Northern Hemibsphere and
ooe in the Southern. These celestinl poles
mark the alignment of enrth’s aads.

Polaris, the North Star, lies gt 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 0t
like the lights of a giont Ferris wheel,

The constellations near Poluris. such as
Cassiopein, Cepheus, and Draco, may be high
or low in the sky, but in northerly latitudes
they are always above the horizon.  Thev are
known as circumpolar groups.  Other constel-
lations—though they too circle the North Star
—re more distant from the pole, and o drop
below the horizon during & part of their
journey.

Southern Hemisphere Lucks Polar Siar

The location of Polaris 15 0 cosmic acci-
dent, but it greatly simplifies orientation in
northern skies. Unfortunately the Southern
Hemisphere is not <0 lucky: it lacks 4n axds
star to serve as pivod for its marching lehts,

Onece the viewer understands why  some
stars rise and set. he is ready for the next
step—why these same stars disappear from
the picture book at certain periods.

Four Httle minutes are responsible,

Thouith our salar dav adds up to 24 hours,
one Tl turn of the earth in reference to
any given.star takes only about 23 hours and
56 minutes,  The evxplanation les in the fact
that the earth, while rotating, is also travel-
ing around the sun. After a dayv's journey
through  space, we see the constellations in
shightly different positions from those they
occupitd the previous night.
stars have gained approximately four minotes
in their transit of the skv.

So-slight o gain in time moay not séem ap-

precinble, but i1 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 dovlight hours and cannot be seen.

The circumpolar constellations also are ai-
fecteed, Though visible each night, their posi-
tinns change drastically with the passage of
months. The Big Bear, for example, is near
the zenith in March but stands close o the
northern borizon in September.

If their latitudes permit, inesperienced stor
wittchers should begin with Ursa Major, the

In effect, the

The National Geographic Magazine

celebrated Big Bear, casiest guarry of all. Tt
contains the Big Dipper.  Two stars forming
the front of the Dipper's bowl point to Molaris.
Drraco, the Dragon, also is easy to find. It
enils around the howl of the Litele Dipper.

¥ all the constellntinns in the heavens.
Orion 5 conceded to be the most beautiful,
A tearless bunter, he carries a club. a lionskin,
antl a sword. Three hiright stars stud his helt
Unifortunately this splendid huntsman s not
circumpolir: he i= at his fiery best during
the winter months (pages 814-5).

Une legend ties togethier hall o dozen of the
ancient constellations; Cassiopela, Cephens
Andromeda. Cetus, Perseus. and Pegasus, Al
art neighbors, celestially speaking, and a tale
was woven to it this fact.

Vain Cassiopein, the mother of Andromeda.
bossted too lowd and Jong about her own
beauty. This angered the sen nyvmphs: so
the pod Tassidon dispatched the monster
Cetus to ravage the coast. Hoping to ap-
prectse Lhis: evil creature. Andromeda’s father.
Cepheus, had his daughter chained to a rock.
Then the heroic Perseus appeared,  He slow
the monster, married Andromeda, and whizker]
her dway on the wineged horse Pegasus.

A modern discovery bas enbanced the faume
of the lovely chained lndv. If viewing comdi-
tions are flawless, you may see near Androm-
¢iln’s right elbow a hazy dot of light. This is
the most distent object visible to the unaided
eye, the Andromeda Nebula, o spiral galixy
some 2000000 light-years distant. It con-
tuins an estimated hundred billion suns.

The recently completed Sky Atlas, a project
of the National Geographic Society and the
Californin  Institute of Technology, charts
tens of thousands of such galaxies. Astronn-
miers at Palomar Mountain photomsgped the
heavens W a depth of a bitlion Hght-vears,
expanding kioown spuce at least 25 times*

Stars Migrate in 4,000 Years

Though mast seuthern constellations fall
in the modern category, some are of classical
arigine.  More than four thousand vears ago.
when these groups first were recognized, prob-
ably in ancient Mesopotamia, they were visi-
ble from latitudes farther north than they
are todav.  Since the earth rotates on s
axis with a slow “wobble,” the celestinl poles

* Bep “Sky Survey Churts the Universe™ Iw Irn
Spragie Bowen, and “Explonng the Farthest Reachies
of Space,” by Ceorgr 3, Abell, Navmxar Groanarrn
Madarmse, Doceimbaee, 1956,
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Bright Dyves 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 Jonx Asp Fraxg CralGcHzAD

817

Witle Photograpls by the Authors

day’s bag into a checking <tation one
frosty November day and asked the
conservation officer [or an explancition.

They dangled a pair of plump, grayish-
brown Canada geese.  Around each snakelike
throat was kootted a brilliant plastic necktie,
ane vellow, the other red.

Chie of the bunters shoved his cap buck,
perplexed.  “T've shot plenty of geese,” he
siitl, “but these are the first opes that came
wrapped for Christmas!™

In time this report Teached ue at the Co-
operative Wildlife Research Unit at Montana
state Umiversity.  Just the summer hefore,
we had knotted those markers on the same
geese—then two-momth-old goslings,  Yellow
meant o “girl,” red a Yhoy'" (page B2R),

T‘-\"-I'.':‘l Lafifed Ielabo hunters brought their

Colars Help Trace Goose Trovels

Over the past five vears a score of us—in-
cluding Montana Fish and Game blologists
andd Stuate University students—have pried into
the community life of the Great Basin Cannda
gouse (Bramta camadensis mofirtiy in one of
the most intensive investigntions this splendid
waterfow]l has ever undergone,

By injecting vegetnble dyve into nedrly
hatched eggs, we have produced goslings col-
ored o startling red, green, or blue (page 8217,

Our Ales are crnmmed with detailed “biog-
raphies” of more thun 1.000 gooce nests, in-
cluding notes on the number of eges laid in
vach, the number hatched, and the goslings
that survived to the flving stage,

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

Colored neckbands and dyed goslings have
proved invalumible tools in following the daily,
senaonal, nnd anmual doings of goose =ociety
i A typicn] nesting aren.  They have helped
tell us whether focks are incrensine. dwin-
dling, or just holding their own, ond they
have revealed vital facts and principles on
which to manage wisely 4 magnificent, once-

threatened nutural resource for the enjoyment
of future Americans,

Rare is the human pulse that foils o
quicken ot the sipht and memorable soumnd
of o wedge-shaped Aight of Canada honkers.
toretelling spring and fall as surely as thawing
smows and yellowing leaves.  Generations of
hunters have held this heavv-hodied, boldly
niprkéd fowl in hivhest esteem.

Troits of Bromte conadensis cannot help
but warm even the coldest scientific inguiry.
Parents display a remarkable concern toward
their young—aor even toward those of other
geise, ns my brother Frank and T siw demon-
strated one spring on the upper Sanke River
aof Wyoming.

Half a dozen times our looming vellow rafi
frightened hoursold goslings out of their nests
into the Spake's fast-moving waters.  Oxddly,
but characteristically, a gosling separated from
its broodmates would “adopt”™ the raft and
fnithfully follow us for miles.

Chinet, trwing to keep contact with the rub-
ber bwoat, bobbed valinntly aloneside through
sutging currents. At times i disappeared

The Authors

National Geopraphic mmmthers fist met Johs anid
Frank Cralghead, twin naturalists, as vouthful {al.
romeErs in U Adventures with Bleds of Prev,"” Jalv, 1955
An Indizn wouth of roval hlsod read the article sl
iviter] the suthors o owvisit him; thelr ceperiences
were  dewmbed In YLife with an TmdHan Prince™
Febrpary, 1942,

An Nuval] officers tn Woarld War 1T the Cralehends
orcuntzed the Ny Smvical Land Training  Pro-
pram, From their respirkable cxperiment o emer-
gency suhalstencd amordl the Kwajplein islands cume
"We Burvive on o Pocific Atwll"” Januare, 104,

Earning doctorates at the Unfversity of Michirmm
the lirothirs nest wrote of thelr gidventares seeking
enre alpine Aowers amid Wyoming's peaks In “Clond
Genrdess In (B Tetons"” Jone, 19008, and desoribed
thetr animal studies in the same regdon in “Wiliiliie
Adventuring i Jickson Hole," Januare, {6€4,

Now 41 and ench the father of three children,
Frank i o wildlile |Hologist far the 1. % Fappat
wervice; and [phn beads the U, 5. Fish and WilidEie
Service’s Cooperative Wildlife Ressarch Unft ar Mon-
tarm Sate University, Misouh
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Lanndy Creese, Sketehed from a Bhind, Find Winter Haven in a Maryland Warerfowl Refuge
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completely im a swirling eddy of the swilt
channel. popping mevitubly to the surface
like an indestructible vellow cork.

We skirted a gruvelly bar on which a pair
of nesting geese had lost their eges to lood-
waters, As we walched, the pander raced
actoss the current, fegning a broken wing
to draw us off. The female, flattened agnimst
the grownd, called wrgently, The gosling re-
sponded, and, as we drifted past. the goose
alipped betwesn ruft and orphan to herd the
voung adventurer ushore,

It wns a clear-cut case of kidnaping—for
protective custoddy.

Montona Valley o Paradise for Geose

These Snoke River studies Ted to more
intensive imvestigations in western Montana's
spectacular Flathead Valley, There 27-mile-
long Flathead Lake offers wscurity and nest-
ing secluston on many small shnds. In late
spring. green shoreline meadows serve as brood
areas, providing suceulent prasses. spike rush,
dandelion, pepperwort, and other goose deli-
cicies.  Flowing from the lake's southern tip,
the swift Flathead River twists some 30 miles
through the wvalley, its craguy islets ofering
haven for more hreeding geese.

MNearly a month of air and ground census
utking one spring revenled some 900 geese in
the valley, nbout half of them nesting, the
remainder too vounyg. By the time the many
nesting peirs were located by intensive search
afoot and afteat, we had recorded more than
1200 eegzs. It wiaz an some of these that my
co-workers and T—including  State biologist
Dwizht Stockstad and graduate student Mary
Geis—tried our first experiment.

To follow and record the movements of
poshings during the frst few weeks of life,
we had to mark them somehow s we conld
identify known broods at o distance,  We
borrowed o trick thot had been used snccess-
fully on common barnyard chicks hut never,
to our knowledge, on wild geese: injecting
harmless dye directly into the egg.

At selected island nests throughout the lake
we dved our egus, carefully leaving séveral in
efich clutch untooched to determine later if
dye affected hatching success,

A few days after treating our first nest we
returned to see the resulis. The parent gesss
Nueshed and cireled nervously ofishore, honk-
ing their protest at this secand intrusion.

All six of the dull, groyvish-white eqes were
cracked. The shell and membrang of dne had

The National Geogrophic Muagazine

boen chipped away, revealing o normal wet,
clamniy wosling within,  Cleatly visible ut the
tip of its black beak was the eee woth, used
to chisel its way to freedom,

An hour loter two goslings were out, damp
down still clinging to their {ragile  bodies.
One lay on its side, too exhavsted to right
itsell. A vellowish, featherlss bulge pro-
truded from its belly: the ege 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 deied the first
hatched soslings into fufiy. golden balls of
tivwn, the other four lay in the nest, helpless,
wet—and bright searfet!

Sgon oll six hoddled  together, cheeping
noEily.  Interestingly. no color harrier seemed
to exist. The dyed goslings themselves sermed
unaware of their difference. But how would
the parents react?

Peering through the spolting scope a day
Inter, Mary Geis reported the soose and wan-
der leading n tiny Aotilla of {our red and two
vellow goslings around the far poimt of the
istand. In all our observations, dved eops
hatchedl ns readily as ontreated ones, and
colored young were unhesitatingly nccepted
as members of o happy poose family.

Vigilant spying on our colored goslings dur-
ing the following weeks furnished answers to
many of our questions.  The voung left their
nests within 48 hours after hatching: their
first objective was to reach water. For some
fomilies it was simple. But others., where
shores were steep and rocky, had to leap off
eight- and ten-fool precipices. Muost hroods
traveled from two to ten miles (o réach shal-
low water and green lnkeside pastures, the
journey averaging about three days,

Tiny Goslings: Struggle to Water

Families generally chose the witer rfoute.
A few groups, however, made overland exeur-
sions of nearly three miles; others trelthed
across A wooded  two-milewide peninsaly,

We watched one brood of eight Buify five.
ounce goslings leave the nest ond make their
wiy by land, Fach fallen log in their path
loomed as a mountain: each foot-deep de-
pression presented a vawaing choasm,

Dne tombled inte a six-inch rocky crevice,
fighting desperntely for several minutes lie-
fore it emerged, Another strugeled frantically
throueh an almaest impenetralile. thorny thicket



+ A Duash of Dyve Inside Goose FEgis . . . « » & Lives Goslings a Scarlet Hue w




|
il
|
III I-III
i i
™ i
|i- 1 'I
nes fendin
id | i
il |I I
| | 'I
1l T I
|l L I'.
rached (he |
L1 i
LI |
1 ]
1
is] L% 1 |
1 |-||.| Thi
| r
_l'lll_ I i
1 i | I
L

i LTS

Lhowe

Hornkind Cloud MSlalls

y eanadinn Sonotuars

III -.!'_ i

| 1 i '._I

II
Lur | FRITC) Y T il
' =il orial :
e the |
il !-. | el T i
L1 | i
i il =T
| - isl LE i |
l \ L1t
| IR i
1 i 1 |
LI |
I AL | i1t
| i} I A
# Tiri ) I e
| L \ (RELL] ¥l
S i I 11
11l Faiid e Titdl
| E a7 il
'!I | W e s
| I i i ||l|

| T
= < IiI -
|| b L | [
{ . H4 |
| (R O
I 1 i
(ol N R
A 1
BT ol Ot
3l | i
l il l 1
I H I I
|
£} RIS eral
1l i.."'!: Ldl | 1
| i il | b i
11 1 2 aw il
gy







M2
# To Safeguard Hidden Chicks,

a Canny Honker Leads Watchers
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Puront gevse olten foien o hrokon wing
o draw Lttuders from the pest

Fir, spruce, and pine jostlineg on the {ar
hank of Wyoming's Snoke River ¢reep up
the fanks of the Teton Range. T he hlshest
peak fn B3.TO0G-foot Grand Teton, which
the clrments have mawed to nevdle point

d= Hiolopist Drwisht ':-I--.'u'r'||| haoats Hal
Brosyn for & peek mio o godse nursery W
iret aloft oo Flathend |.1II- popderoan
|'||| e treebop proved. tow dangsrous
ba elimb ;. lader an :|||i|| M COInn A fey
revidled four eroms. The (lizhiless soalie
futtered (o earth unhort.  Ospress iy
the fest

+ Frank Urmirhesd tallios soose cges on
the Snike River Durime o three-vian
sfucly the outhors coonted  the number
laid, hatched. and destroved ta determine
it Ihe gEoass | IIII|Jr n was  effectivels
reproducine [tael 1- ing toodwaters {rom
||':| SEPIY , -ll:'llll- ML L._rll..!'||| [l['.'l'.'-'l!
the honkers' diadlicat o
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Soineds like a fleet of French taxwahs,  he
shouted with a grin over the panicky honking

Swiftlv he netted one goose at a time and
handed it 1o Bol whio determined 1ts
| Fwicht clamped a numbersd
its right fep, students Ralph
Stockstad and John Morri-
son wiighed the bird, and
?'-'lill'_'-.' (Geis recorded the
idata Soon all the acdult
wppde—nearly half the flock
—were handed nnd released,
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Bright Dyves Reveal Secrets of Canada Geese

& “It's n Boy!" Savs the Red Necokiie
on PThis Wide-eyed Gosling

To hucular-equipped  conservatlpnists the plasiie
neckband, Tisteoed with a falconer’s slip-prooi knot,
pnncundes a bipd's oge and sex sevieral hupdoed yvaeds
away.  Numberod alumimmm Ieelends: (left), when
eturned 1o the U S, Fuh and Wildlife Servive. yvield
viclunbibe data Tor safeguairding our wild-Towl herltage,

would not survive o full vear. for nature has
decreed p high turnover in waterfowl

The tecovery of thonsanils of leghands—
each stamped with 3 number amid the words,
“Write U 5. Fish & Wildlife Service, Wash-
ington, D. C."—i2 most important.  When
returnedl with full information; they tell us
how, when, and where our geese (and other
leended bivds, of course) die.  Thus we may
tuke steps to contral excessive mortality and
predict how moany geese can safely be taken
by hunting.

Nature, unfortunately, did not anticipate
the gutomatic shotgun or the current hordes
of enthusiastic waterfow] hunters.  Man can
and should harvest the surplus, but no more.,
It he cuts into the priocipal, soon there will
be no interest.  The aluminum band helps
tell us whether oor budget balances,

But, 1o fathom the inner workings of a
population, we nmeedid to know more than
metal leghunds could tell us. We had 1w be
able to recognize geese of known age and sex
while they were still free.

To mark our voung veese harmlessly and
permanently, we devised a soit loop of hall-
inch plustic tape to be knotted ubout the bird’s
neck., Tried on captive geese. it hud proved
harmless, durnble, and caslly seen by the un-
aided eve at o considerable distance,

Now came its first test opn wild honkers,
Down our assembly line moved the goslings.
Fach was sexed, banded, weighed, and finally
decornted  with o necktie—yellow  for  the
fermale, ted for the male, Next vear it would
be green and violet, then white and orange.

Thus, o vear and o half Tater, it came about
that two puzzled hunters in Tdaho bageed n

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

Where g roondep inte a shoreling eomal &= im-
practiical, Flathind Valley honkers o midsummer
molt are jrrsoed L motorhoal pnd seooped up with
a dip net ws they sorluce [rom a dive. Géme tricing
Gy psenge can suhmerge at least three minutes, dive
25 feet, and swim 100 vards under woader,

0 Sandiimkl fe=gruliar Saq0 e
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patr of geese Yalreddy wrapped jor Christ-
mas.”" Others were seen and reported in Ore.
gon, Washington, Nevada, and severnl as far
off as sputhern California,

These distant records were valued hits of
inlormation. Hul a greater satisfaction came
one blustery spring day when the spotting
sonipe showed us a pair of honkers spiting up
housekeeping on an islnd m the Flathead
River. The googe wore a yellow plastic marker,
telling us what vears of feld observation had
not revealed: that at least some of our geese
nest ot two years of age.

Biologists have discovered that, like human
commimities, poose counmunities have  tradi-
tions. Owne tradition i3 established because
the posling becomes attached to the surround-
ings jt perceives duering the first few months
of life. This particular area s firmly “im-
printed” on each bird. Influenced by this
imprint when nesting time arrives, geese re-
turn vear aiter vear to the area of their birth.

This bebavior has on important bearing on
survival. 1t means thai when too many geese
are annually harvested from the population
of any hreeding eround, the number that will
instinctively return thére to pest is reduced.

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

New Colony Thrives as Young Return

Conversely, this characteristic has a useful
application. Getse 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-
tion builds up where previously none existed.

Many consider the Cannda goose n wary,
intelligent bird. Hunters. particularly. have a
way of exnggerating the honker’s know-how
Actually, the crow and the raven. those clever
bluck bandits of the bird world, cian amd fre-
gquently o outsmart the Canada goose,

When leaving their nest to feed, peese asu-
olly cover their eges with a matted guilt of
eray down—an intelligent camouflage precan-
tion, it appears. Yet they signal thelr inten-
tion of taking fight by posturing and calling,
and their departure s as noisy as o jet take-
off. Ravens nssociate this behavior with food.

Cine mornine on the Spake River Fronk and
I watched a riven attracted just this way

When the weesy had left, the raven flew in
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4+ Mother Turns FEggs us Her First-born Watches
Epp rolling distriliates waurmth amdl peevents the membirane
from sticking fo the shel]l  Leaving the oest fo feed; the goos
Blanketls hee epps with dows o0 goard aedbnst cold asd eon-
ceil them from prediinors

d=Week-old poslings pesl therr ooiothke =il under parents'
whitchitl eves, Haby oo (o] themselves, swdm, and dive
expeftly whin they st touch water, Aduolts” sire in diffeul
(o gliztinguish, even 2l this ramee. Bicd at left with heavie
hody and thicker neck, sppears 1o be the male,

* Lower: John Crabthead Imapect= 0 siecpyv-sved  brood

fecently hatchad Thelr mother bullt the nest by soomine
gul 1 obBow and lining 0 st with debree und then with

down plucked from ler lreast
w A podse femds her voung O fhe safedy of water, Enormous

appetite, gratified by lush pasturngs, dochies a gosling's weticht
in & week
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low wnd effortlessly, methodically combing the
errvisl fr. A wisp ob loose down ciught s
He wheeled instantly and dropped  be-
coldld intervens, an
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such predation. though spectacular dnied effi-
A POUSE Cannol out-

couled al
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Clurme

recudate  wiles

clenl, doesn't alarm us
wil o raven. bt natare has endowe] her with
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first pltenpt fails
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ani the overioe 1= hve
and desertion
manage to hatch an averaee of three eoslines

nestImne pair,

predators,

for avery
Even this was not enough 20 to 30 VEears
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paEl] over North America
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tooa fraction of thedir former teeming millions,

Vigorows action by the U, S, Fish and Wild-
lite service; the Canadign Govermment. and
State amnd privite orzmnizations les saved o
heritage from way  of
the heath hen, Rep-

refuge and

walerfowl maing  Lhe
the prairie chicken o
ulntedd hunting
marsh buildins
done much o ST
Fheir  mumbers and possihly
even tripled. since the mid-1930's

[h o few months the snow-blanketed Flat-
Valley will stir to an unseéen, unheard
wintering  Hocks dsbond and
Cnee again we will be lusy
It 15 no
sriiall reassyrance 1o knuew that each vear maore
ol Americi's millions of
realize that our strange activities have a vital

drainave control
surveys, and research have
restore focks i

e doubled

levicls,

ool
signnl, as the
e nesling
baamiding, dyveing, countine., watiching
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Chat change 15 typined by a veteran Mon-
tana goose hunter we had
the valley for several vears during our fall
census nking. He made little effort
ceal his amused skepticism over our chilly task.
Line atternoon list yvear, however, he stapped

IIL‘I"I' el in

1 Gl

ey homd mie n metal leeband
‘Foun thix b = '.:_r-u'|._!_f. oo wpEes 1 <l
about two miles up the lake,” he  said.

SUhought b mught help with vour countin

Foarents Escort a Convoy of Goslings; MNecks Diroop a1 Danger’s Approach




Bringing Old Testament Times to lafe

833

Archealogists Combine Scientiic Methods with Shrewd Deduction
to Paint an Ever-clearer Picture of Life in Biblical Days

By (. ERxEsT

the most progress in the world teday
are nuclest physics and Palestininn
mrchenlogy,”

Behind this startling declaration by Dr.
Willizm F. Alliright of the Johns Hopkins Uni-
versity, one of the great scholars of our cen-
tury, lies the fact that in our time archealo-
gists have rediscovered the Near Fast, Their
trowels have unearthed the ruins of ancient
civillzations whose name< ring thrillingly in
the ear—Assvrin, Babylonin, and Ur of the
Chitldees®*  Such Biblical sites: a8  Jericho.
Hazor. Tirzah, Shechem, and Gibeon are
piving up their secrets.

Theze exvavations have shed o hrillinnt new
lght on the wandering herdsmen who gave
the world three of its greal fuiths— Judaism,
Christinnity, and Islam—as well as its most
influentinl relipious document, the Bible.

Ruins Refleat an Ade ol Vielence

More than 20 vears ago | recelved my firs
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 tents
pitched in a fig orchard. slept on beds with
s mony humps o g herd of  dromedaries,
went on hreakinst-food diets to avoid the con-
coctions of the native camp cook, amnd drank
boiled water.  But even these acts of iron self-
discipline {ailed 1o save us from dyeentery,

Nonttheless, our excavation in Bethel went
forwartl: dizging had scarcely begun when
walls appenred beneath the surfnce, Our els-
tion gt finding mere musonry hafiled the Arab
landowners, who were unshukable in their con-
viction that we were after gold Hut the
Israclites who had lived here 3.000  years
ago were desperately poor; their ruins hoast
no glittering statues, no jewelsd sreophagi.

Az the first novelty wore off. 1 began to
shuare the Arabhs’ haffferent. The uninitinted
student—such ns T was—ian fmd little ex-
citement in a jumhble of toppled stones from
an impoverished Tsraclite home, The bore-
dom 1= compounded when, alter voo plan,
photograph, and réemove the stones, vou find

e OF ALL SCIEXCES, the two making

WericHT, Pr.D.

immediately below them another comfused
jumhle like the first.

Yet, oddly. it wns this very reiteration of
ruin, the monotonous soceessinon of deyvasta-
tion. rebuilding, and fresh devastation, that
eventually gave me a stirving ingight into the
birth throes of our religlous heritage. For
here was stark evidence of an aze of anremit-
ting violence, pillage, and sudden death.

Stone Stutue Ulnlocks a Mystery

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

In thee, O Lord, do 1 put my trost; let
me never be ashamed: deliver me In
thy righteousness. . ..

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

Psalms 31:1, 15

At about the time [ was receiving my in-
itintion at Bethel, i group of Bedouin grave-
digeers in easterm Svrin unearthed a stone
statie. Thiz fortunate turn of a spade pro-
vided a major key to o mystery that had Jong
voxed students of the Old Testament: “Whao
were the patrinrchs, the forefathers of the
Lsraelites, aned whence did they come?"

For when a French expedition followed up

* Ser Foervday Lifr In Ancient Timrer, a 186:page
ek with 120 illwsteatipns in color, tiuhllshnl! by the
Natinnal Geographic Society, Washington 6, 1h ©
S5O0, U. 8. fumds. Postpald

The Author

Since recelving his Doctorate of Philesophy from
the. Johns Hopkins University In 1937, G Frmest
Wrizht of Chirapa's McCormick Theological Semi-
mary his been Intimately identifiod svith Palestinian
archinlogy.  Last summer, a= Archeological [Hrecior
of the Direw Umversity-MoConnuck excovatjons af
the ste ol anclent Shechem, he lid the bhrgest Amer-
ran eapedition to the Holy Land in the past 30 vears,

Dir. Wright edits The Biblical Arckaeologisf, s pub-
fication ol the Amercan Schools of Orental Resenech,
atul I w past Flekd Secretary of that nstitution. He
1% the author of Biblical Archaenlogy and a co-nuthor
of The Westnsinpler Hivtorical dtlgy 1o the Bible.



Votaries of an Unknown Deity [Dance: in a8 Jordan NValley Shrmme
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Ghassulian People Call to Mind Puchlo Indians of the Southwesiern United States

aars bieefore Abrpham, the Helirvdw nomad, lieft his ha

| munner of hving i remarkably intoe
SETTLE L | ||||.| T wher




Rio6

the Bedouin find by excavating on the spot,
they discovered the ancient city of Mari
buried under the shifting =and< of centuties
This =eat of empire had fourished from seme
time in the third pre-Christian millonnium
until about (700 B. ., when it was sob-
jugated by Hammurabi, king of Babylon,

In the palice of the kings of Muan, a mam-
math 300-room edifice covering seven acres,
the French party found more than 20,000
tublets inscribed with cuneiform writing.
Names of long-vanished north Mesopotaminn
towns preserved on these and related tabietz
—Nakhur, Til Tueakhi, Sarugi. Phaligs—
bore an uncanny resemblance to the kingmen
of Abraham meémtioned in the Book of Genesis
—aahor, Terah, Serug, and Peleg. Also
prominently mentioned was the city of Haran,
which Genesis treats as the traditional home
of the patrinrchs,

Amorites Invade the Fertile Cresecant

We know that about 2000 B. C. Semitic
nomads, called Amorites in the Old Testament.,
fought their way into the highly civilized Fer-
tile Crescent—the semicircle of arable land
arching from Palestine (o the Persian Guli—
it one of historyv's first recocded “barbarian”
invasions {map, pages 838-9),

We also know that Haran was an Amorite
center at the time the patrinrchs were there
In addition, the Biblical names Abmhim and

The Nationsl Geographic Magazine

lacob have their Amorite counterparts in
Abamram and Jacobh-el The Mari tablets
alen refer repeatedly to 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
peaple to towns they founded or borrowed
by them from cities seized during the 2000
B. C. Invasion.

Putriarchs Lived Like Modern Bedouin

Eventually the founding fathers moved
south (rom Haran into the hill country of
Malestine. Here, during the early part of
the second millennium B, C.. they followed
the timeless pattern of nomudic life,  Cattle
and flocks of sheep and goats furnished them
with food, clothing, and shelter. They slept
in gaoat-hair tents and migrated with the ses-
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 tomh of an Egvptian
nobileman at Beni 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: mast
of the other men and women wear elaborate,
colorful tunics fastened across one shoulder,

EW ortists know the Holv Land as well

as Henrey |, Soulen: By camel, by car, and
afoot he has visited and sketched most of the
places immortalized in Scnpture

=outlen devoloped n sirtking technique for
capluring the vivid colors and shifting moods
of the Holy Land, Uding 250 pastel erayons
of his oon mantifacture, he moaddé hundreds of
an-thewspot skhetches on sandpnper, Why sand-
paper?  Beciuse its rough sarfoce cawmght the
birgeid, deep tones of his cravons better (han
any other medium.  Constant relerence to this
“cotalogue of colors” enabled him to mime s
canvases with all the brilliant ks of the
Malestinian spectrum.

The artist stilied countless archeological re-
parte, a5 well as the actual pottery, ormaments,
and other artifiicts brought (o light by exca-
vators.  For example, in the representation of
Lideon’s roul of the Midianites on page 350,
Soulen derived the costumes of the lsoielite
silidiers from an voery carving of just such o

How the Paintings Were Made

soldier of 3.000 years ago found in the ruins
of nncient Megiddo. Gideon's sword is taken
from an original in the Palestine Archaeologi-
cal Musegm,

To portray the furmishing= of King Duavid's
palace (page 8561, Soulen copied a tahle shown
on the surcopbagus of King Ahirom of Byblok,
n near-contemporary of David, An cighth-
century B O busalt eeliel now in litanbul's
Museum of the Ancient Orient [wrnlshed the
detatle of the chariots at Megiddo (page 560

In Soulen’s portraval of the meeting between
King Solomen and the Queen of Sheba (poge
862, Solomon’s throne follows the description
in T Kings 10:18-20, and alin’ incorporibes
clements of i roval throne carved on o Megiddao
twvory.  The colerful freze decomting the pal-
ace wall is based upon actual Egvptian pletures
af Palestimians during Biblical times

The fact that the artist himself has lved
with Bedouvin nomnds |ends 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 donkeys, and
the men carry spears. bows, and  throwing
sticks. Omne carries a lyre, indicating that
music was populer ameng the homards.

Still another Egyptian source, an adven-
ture story of 39 centuries ago, offers us o
fascinating glimpse into the patriarchal way of
life during this period. A courtier named
Sinuhe had to fAee Egypt and took refuge “in
the East’ with a chieitain much like Abra-
ham or Jacol.

“It was 4 good land.” wrote Sinube, “Fiegs
were in it, and prapes, [t had more wine
than witer. Plentiful was its honey, abundant
its olives. Every [kind of] fruit was on its
trees.  Barley was there, and emmer. There
was no limit to any [kind of]| cattle. . ..
Bread wns made for me as daily [are. wine
w5 dafly  provision, cooked meat and roast
fowl, beside the wild beasts of the desert,
for they hunted for me and laid before me,
beside the catch of my |own] hounds.™

Genesis offers only one detailed life his
lory of n Hebrew patriorecb—ihe story ol
Joseph., The favorite =om of Jacob, Joseph
was <old into slavery by his jealous brothers
and taken to Egypt. There he {ound favor
with the Pharach, roee to betome prime min-
ister, and later sved his familv from the
ravages of o Palestinian fomine (page 837).

Slaves (Mien Becume Court Favorites

The muthenticity of the Egyptian Jocal
color in the story of Joseph has been corrob-
orated to a startling degree by archenlogical
evidence. For example, Joseph's first success
in Egvpt came when Potiphar, the captain of
the puard. made him “oversoer over his house,”
Egyvptian tecords show that such an office
actually did exist in the houses of greast nobles,
Two other titles mentioned in Genesis, “'chiel
of the butlers” and “chief of the bakers,”
alzo occur in Epvptinn inscriptions.

Furthermore, a study of ancient Egyvptian
officials revenls that it was not uncommon for
slaves to become court favorites and rise to
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Diead Sea Scrally found (10471956,
STEEL AGE . .
Tramsiation of Behistun Reck inscriptrans
ity lram unlacked secrets of Assyran ang
Babylonian literature (47 Dncovery
of Rosetta Stone furnished key to
Egyptian higraglyphics (1199].

Fall of Jerysalem to Saladin,
sultan of Egypt {117,

Crinaders capture Jerusafem (1099).

Jerusalem fell to Mowlems (837).

Esstern Roman Empire under Con-

stanting adopted Christlanity (330

Councll of Nicaga (325)affirmed béliefin

divinity of Jesus, thus defining basic
doctrine of Christrnity.

Jerusalem destrajed by Romans (700,
Crucificion of Christ
QF CHRIST
Ezsere community of the New
Covenant began [150-100).
Transiaton of OMd Textament intp
Greek began (275,
Return of Jews from Babylan (538),
Fail of Jerwialom, beginning of
Babylanian captivity (587)
Assyrians conquered Palecting (745-32),
Ezion-geber copper smelter [o0a).
First kings of lirae! = 5aul, David, and
olamon [1020-022),
Philistines cccupiod coast o
Palestine (1175,
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EARLY BRONZE AGE

(COPPER AKDSTONE)

sronze

Israelitzs. under Joshua, invaded
Paleitime (R50-1200)

Muoses led lerselites from Egypt (e, 1300).

israplited entered Land of Goshemand

remamed therd from about 1700-1300.

Joseph, a formér slave, became prime

mimiter of Eqypt duritg this time.

Hyksos conguered Egypt.

Journeys af the Patriarchs (2000-1700

Time af Abrabam (2000-1800],

Amarites imvaded Feréile Crescent,

Mari thrived in zastern Syrfa

From J000 to TTe0,

Pyramds of Egqypt.
First Egyptisn invatioms of
Canadn [2800-2400],

positions of power., Joseph's case is also
helped by the fact that the malority of schol-
ars bhelieve his career may be dated durnmng
the: period of Hyksos domimation. These
Asian invaders conquered Egypl about 1700
B, C. and oceupied the throne for some 130
yedrs. Themselves alien -in the land, the
Hyksos PPharachs might logically have pre-
ferred fellow Aszizns in posts of responsibality.

tApiry Seized for Wortime Work

The eniry into Feypt of the patrincchal
family also corresponds with Known custom,
for Fevptian archeolosicn] sources indicate
that from time immemorial Asian nomaoads had
beéen permitted to cross the border in times
of famine.

When the lean velirs had ended, Joseph's
birothers remuined in Egypt's Nile Delta, in
Ll Just west of the present-day Suez Canal
There they settled with other Asinn Hedoum,

The Eeyptinns called such strangers in their
midst by wvarious names. Chne was ‘Apini,
which I related to the word Helrew,

About 1300 B, C. the Pharnoh Raomeses 11
planned o new campaien agninst Palestine and
Svrin, To support the offensive, he com-
menced] building 3 base in the eastorn delia
The "Apiru were a ready source of cheap
labar, and the Pharaoh forced numbers of
them into virtunl state slavery.

When the burnden orew intolerahle, the de-
svendants of Jacob struck out for frecdom.
Under Moses—whose name, curipusly enough,
iz Egvptian, rélated to Rameses nnd Thutmose
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Linification of Egypt, First Ny - . e gk R g
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Oyl Alna tolia - [T
Ancient pictiire writing develop- h T8 " ; s ' : .
ed in Mesopotamia(I500-2300LF ., - 0 '

Ehassulsan people in Palestine.

Halaf painted pottery cultvre in
northern Mesopotama,

First potlery appedred.,

Jericho fourishing as eidest
| known fortilivd Lown.
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—they shook off Pharsoh’s yoke and made an
epic march to 2 sucred mountiain in the cragey
wastes of the Singi peninsula, there o be
molded into a notion under one Gl *

Fortunately, archeology enables us to re-
construct much of the story of the Exodus
with a hizh degree of confidence.  But locat-
ing Maount Smai is an archenlogical problem
that may never be satisfactorily solved.

Yet evidence favors the traditional lecation
in the Sinai peninsuly, which the awihor has
usedl s hi=s model, 1L is so far off the beaten
track that one can hardly imaging fifth-cen-
tury Christians inventing it at 4 time when
the pilgrim traffic was being encourageid nnid
accessihility was a prime factor in pinpoint-
ing holy sites,

To see “that great and terrible wilderness”
of Sinal 5w wonder how the Fsraelites ever
survived their march throveh its harsh deso-
lation.  And, almost automatically. one harks
back to the manna provided by God when
tood wits searce.  The Book of Exodus de-
seribes it a8 Ya small round thing, as= small as
the hoar frost on the ground™ (16214,

Manng Troced to Desert Insocts

Cmce agnin we find a Bible story buttressed
bw soliel fact, for the miracle of the mannpa
from heaven recurs annually in Sinat.  Every
summer without fall, white droplets of a sweet
andd nourishing substance appear mysteriously
on the hushes. At peak. geason a man can
gather more than two pounds of it a day,

Im 1927 a soalogist of Jerosalem's Hebrew
University, Profesaor I 5, Bodenheimer, four-
neved to the Sina peninsula in quest of Lhe
secret of manne.  HiE trained eve quickly un-
raveled the mystery: the little honeydew drops
are given off by scale insects,

These tiny creatures suck up plant <ape
which. while poor in the nitrogen the insects
require to halance their metabolism. are rich
in carbobvdeates, Using: the nitrogen. they

excrete the exiess sap as sweet drops,  Evap-
aration guickly converts: the liguid into g
sticky solid,

To this day, manna is 0 favorite confection
in the Near Easl. The maost famous variety
comes from Kurdistan, and vendors hawk
Gitlies of it an the strects of Baghdad under
the name of maw.

Markab Remimscent of Biblical Ark

The climax of the lsraelites' wandering
through the Sinal desert came at the saered
mount, where, nctording to Hebrew teadition,
a new nation was horn. There the people re-
ceived their liws and erected two of the cen
tral obijects of their religious life—the Ark
of the Covenant und the Tabernacle, or 1ent
shrine.

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

Vestiges have alsy survived into modern
times. The Ruwalla Bedouin, who wander the
Syrian  Desert, possess g strange  feather-
decked structure of wooden poles (page ¥64).
This j= the Markab, the Ark of Tshmael.
which to this day is the tribal standard of
the Ruwalln, For generations, whenever the
tribe hns moved as a buwdy, the Markab has
been pilaced on a camel to lead the misration,

The Markah is strikingly reminizcent of the
Ark of the Covennnt which led the early lsra-
elites in war and migration, Numbers (10:35)
tells us: “And it came to pass, when the urk
sof forward, thot Moses said, Rise up, Lond,
and let thine enemies be scattered; and let
them that hate thee flee before thee”

Frum the hardships of the wildermness, the

*Ser “Sinnd Sheds New Lisht on the Bible,” by
Hener Field, Navmoyan Guocesrme Maoazisy, De-
cember, 1945
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Amarite Nomads of Abraham's Time Bringd Eve Shadow 1o o Court of Egypi

Pal=tine for centurses was a highway of conguest
wnil eomymetor betwern Asin god Adria, but ks pios-
toral peoples kept fow recordi. 'We wouh] Know com.-
paritbveiy Hitke: about this anclent bhbd were 18 not
for the CHd Testament and o maliidude of records
from nelzhboring vmplre Temphe anil bomb deco-
rathoms andd ey talidets lrom Egypt. Messpntamia,
and Habvlon sve fiany i clue
Fevatian nahle's tomb at Benl
Hazan hears this revenling picture of 8 Newr Esstern
clum ol the 1%h cettury 8. C, Hivrophphics explatn

The will ol an

that the visHors came to Iraile |anr':r|:'||||1:|.. W TYe clg-
mialhe prised by the Eeypllans

Linen =kirts of the two FHoplian officinls (right)
pid the ey woulen tutles of the Dedouln reapguear in
the pinting of Jacol on paeoe 337, Wéapans are
throwineg sticks, and javelns; the muasica) in-
strument * & lvre, the Bibtlcal “hpmp” Bellows ear-
cied Tiw the Two mases show that the Semitis frihepmen
wirre mistalvrnrkers as well an o herdaomng

The whale (abtdean calls 1o mind the descrption
of Lamech's famlly in Geoeds 4,10-22,
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v Foreign Captives Parade in Rope Feters Before an Egyprian Pharaoh

This ditatl of a rock carving an ihe mortunry
temple of Romeses 11 nenr Thebes shows features
and deess of foitr peoples condueresd by Egvpt in thy
Path century B, C. (Left o rlepht: s Libwan from the

chessert - bhearded Semilbe (rom Seria or Palestine: o
Hittite from Adas Minoe; one ol the Seq People [roi
the Avgeap—probably o Phifistine (ke thoss on
ptdee B48-T . omd another Semitte

Ninsnial Tearireu




“Make Thee Twoe Frumpets of Silver...for the Calling of the Assembly"—Numbers 102

Fleving {rom Egyvpt, the Children af Iarael encamped] for a vear ab the foot of Moont Sinsi, o6 whioae Hetirhits
Mosgs recetved the Commandmenls.  Here the Isruehite lewder calls his people togvther at the Tubernmle, buil
papeciadly to bouse the Ark of the Covensnt.  Priests svithin the courtvasd burn offédngs on the aloar amd geelorm
sacted abluticns 0 o loree metal liver, Sinad b the modernn Geliel Muoss, Moont al M ises




Bringing Old Testnment Times to Life

new nation of lsrael—armed with a divine
covenant—emerged into the rich and civilized
Iand of Canaan. Most scholars agree that
they arrived during the 13th century.

[n any case we know that by about 1220
B. . the Ismaelites were already established
in Palestine and had tasted defeat at the
hands of their former masters, for at that
time Pharnoh Merneptah erected o monumen-
tal stone: commemorating his  victories in
Palestine. Upon it, in the earliest known
reference to Israel outside the Bible, Mer-
neptah boasts:

The people of [srael is desolate,
It has po offspring

Palesting has become
A widow for Egypl.

At first, however, the Israelites were highly
successful,  Relving heavily upon surprise,
they procesded to attack the fortified cities
which, to their unsophisticated eves, seemed
“walled up to heaven.” And inside the walls
flourished the Canaanites, a peaple skilled in
arts, in crafts, and in warfire.

Even those who know little about the Bible
have heard how Joshun it de Battle of
Jericho™ und won for his people the land of
milk amd honey promised by the Lord.  And
srcheology has now found evidence of Tsruel's
conguest of o number of Palestinian city-states
between 1250 nnd 1200 B, C.

Investigntions at the site of Jeriche itself,
however, have been inconclusive. Sifting the
findings of s«everal expeditions, we know only
that Jericho was already a thriving city about
5000 B. C., in the dimness of the Neolithic
perind.®*  Perhaps in Joshua's time Jericho
was already an uninhubited tell, or mound
of ruins; ar perhaps the centuries huve merely
eroded all signe of the Istaclite victory.

“A Desolation unto This Day™

According to the Bible, Joshua's next con-
quest was Al a oty in the hille north of
Jerusalem. Perhaps never has n more suc-
cinct description been given of the common
fate of the nncienmt Enst's civiligations than
that in Joshun 8:28: “And Joshun burnt Ad,
and made it an heap for ever, even a desolation
unto this day.”

A French expedition excavated Ai between
1033 and 1933, While it proved to bw an
important city, with one of the finest temples
in pre-Roman Falestine, its date was Farly
Bronze Age (about 3250-2400 B. C.). By

545

the time of the lsraelite imvazion, it had long
been anabandoned ruin.  Therefore it could
not have beon destroyed by Joshua's warriors.

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

Stueldenly we encountered evidence of a rag-
g, all-consuming fire. Well-built homes had
beon destroved to their {oundotions:  Above
themy and in them was churcoal debris, in
places at least five feet deep.

This had been no casual raids someone in
the 13th century B, C. had purposefully
burmed andl demolished the city, And it was
obvious that a new penple had =ettled on the
ruins, a rude; unskilled people who did pot
know the refinements of their predecessors
and were perhaps oo poor to care.

leraclite Conguest Dated

Further digging disclosed that Bethel was
founded in the eurly Bronee Age, about the
time Al was destroved. How are we (o inler-
pret this fnding? It seems obvious that
Bethel. as Ai's replacement in the nrea, was
the city that Joshua actoally did conquer.
But the invading luraelites settled in Bethel's
ruins and soon hid the signs of destruction.

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

Has the same thing happened at Jericho?
Did it= roins attract the comguest tradition
from another site In the area? At this mo-
ment we simply do not konow,  Hut, since
archeologists have found ample evidence of
terrible destruction nnd rapid resettlement by
ith-century Invaders at other sites—notably
Lachizh, Eglon. and Debir—Iit 15 sife to con-
clude that an [scaeclite conguest actudlly oe-
curred and is reasonably well dated.

In the fall of 1956 and azain lust summer |
encountersd further evidence of Joshun's work

® Sep, fn. the Nariosar Groopsrmic Magsriwg:
“Trriche, Gives Upo s Secrelsy” by Kathleen M.
Renvon amd A Dooplny Tushingham, December, 1953 ;
“Hoshemtte Jordan, Arih Heartland,™ by JTalin Scos
field, Dreember; 19325 and “The Ghosts of Jerdcha,”
by James L, Kelso, December, 1951,
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“MHaste Thie, and Comie: for the Pkilistines Hooe Incaded the Land”™—1 Samuel 23:27
Akt 1178 H, O the seacolne. Phillitdives serartmided cdown [rom the (ervek slanes, sbtnebedd F—""|'|'| anil srired

Canpan’s mch cosstal plam.  Carvines in an Egyvptian temple picture therr poose-bidled bdrks. A oumlitare Viking
shilf, which pesemliles the Philistine vegdels, dlso sived the arlist as o moedel
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Smoath-shaven, Feather-bhelmeted Warmiors Assault the Bearded Canaanites gt Ashlielon

Harrledd b tlhe Phlllstlnes for nearly two centuthes dutlis the pemad ol the |amlges e arndlite tribes fnally
drrted e o K 5. Lindy then gl (hie Hebrews wrest from ther encmies i pehlonshy
guarided secrel of making lron tools and weppons Palestine takes s tame froims o
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ancient Hirar, north ol
the =ea of (Falilie, Thier
the James A de Roth-
schilldl Expedition of He-
lirew LUmiversity in Jeru-
salem wasd excavaling
under the direction of
Cverrn, Yorgael Y oadin

Former Chief of Staff
af the Istaell Armyv gl
s leading strateri=t o
the 1948 wir with the
Arab states, Yodim pul
aside i brilliasnt militaey
careet (o parsue his Grst
love, archeolooy . T he
place where he chose 1o
dir wis one of the erenfest
cihies of ancent Palestine
[nddeed, the Bible says
that in Joshua's time
Hiuzor was the chief city
ol the north and the |l||-I_'.
one 1n Galilee that he de
-|'..-._.,|'||

[nvestipting the 25-
acte mound where thi
tortified ooty bhod once
stood, Yadin's expedition
con Unearthed smmortant
provincind huildines of the
[araelite rovermmmient,

But his most excitine
Fmdds were made nocrth ol
the tell, where a rectan-

rular platesy some 173
Wres In extent is 1L
rogcec by sloped  wihlls
Ul pai ked earth. We
know  thit such raised
areas date from about
700 B. C. Archealosists
Lheorise 1 al Lty  were
errected by the Hyksos
who userd horses and
chariots  to  launch  the
world's first  hlitekriee

With them they overrin

WesLil] LR -I-I||||ZI'.".|I

- )‘ .:g.ﬁj ...- J |I.|I.r.I 2 "_nll eI LA ETEeC]

-_:r _-:'.- id |-.I|- dFERS - P T =

H4X |

= 2 IIII|' 4 I III' I.'..Il. 1 |1.- r.
Excovalions m Jericho Reveal the World's (Odest Tawn Wall I 1 o

feleated thiem with thed
1 .||:|I etl | .I 'I: | i 1T I!Il I' i1 Lt !I LaFf ] iLLs i L
Ii |[E i i 11 o | :— ¥ i i - I:.- il I. . Lk I.: I i -: 15 Irrs i -
rums Bad dlready buried the rampert within o T0-ioot oo Oenry  snitkden s paint



Bringing Old Testament Times to Life

ing of Harzor on pages 840-1, incidentally.
shows the diziyving speed with which 20th-
century archeologists are leorning nhout the
ancient Near East. His portraval, based on
what was until recently up-to-date informoa-
tion, depicts the earth-walled chardot peirk
lving apart from the citv. Now, thanks to
the excavation carried out by General Yadin.
we know that the “parking lot” and the city
actunlly lay within the same fortification.

Test diftfings on the platean indicated that
in Joshua's day the enclosure had become o
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, Icloding pottery
fromi the mainland of Greece.  This pottery
dates almost to the time when the Greeks
besieged Trov [or the lwvelv Helen.

But suddenly. at this potnt, Tife in the Hazor
enclosure came to an abropt end.  Joshua,
must archenlogists agree, had arrived,

The healing <oil =oon covered the scars of
destructicn. and for 3,000 vedrs farmers have
sovwn their crops above the noins.  But anyong
poking in the earth today can easily find the
remains of that andient Canainite city,

Here, then is a vivid and factunl 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 time torned hack. amd
took Hazor, and smote the King thereol with
the sword: for Hozor beioretime was the head
of all these kingdoms. Amd they smote all
the souls that were therein with the edee of
the sword, utterly destroving them: there wis
not any left to breathe: and he burmt Hazor
with fire.”

Iron First Came from Meteorites

The time of Joshun is succeeded by the
period drcheoloists term the Tron Age. By
the 12th century this new and precious metal
had come slowly into wse. It was o particular
boon to agricnlture, displacing softer copper
implements aned even that last survivor of the
Stong Are. the {lint sickle.

While iron had been known for centuries
hefore it became of utilitarian age, its chief
souree hail evidently besn meteorites.  Then,
sometime before 1200 B, C, the complex
prooess of smelting it was discovered—preoh-
ably in the region of Anatolia, in present-dav
Turkev. There the kings of the great Hittite
Empire jealously guarded the secret, keeping
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n corner on the market at a time when iron
was s valuahle ns pold and silver.,
Throughout ‘the time of the Judges, savs
Israelite tradition, the people of the Old Testa-
ment were hard put to defend themselves
spainst preditory neizhbors equipped  with
iron weapons,  We now know 'why this was so.
About 1175 B, C, the "Sea Peoples” —whose
ranks included the Philistines—invaded the
coast of Palestine, Having been forced out
uf their own homelands, these emigrants from
thee Greek world tried to take Egypt, were
beaten back and eventually seitled along the
canstal plain of Palestine (pages 846-7).

‘wights Hold Key to Biblical Riddle

The newcomers soon became Israel’s most
dangerous opponents and for o time after
1050 ‘B, €. wvirtually ruled Palestine. Of
névessity Israel adopted o monarchial form
of government; only strong kings like Sgul
and David (cirea 1020960 B. C.) could save
the Hebrews from Philistine absorption.  And
even then, through an jrony of history, the
country  received its  name—Palestine—not
from the Tsraelites but from the Philistines.

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

Furthermore it appears that they emulated
the Hittites on a =smuller scale by monopaoliz-
ing iron production in Palestine. This seems
to be the backeround of the difficult passage
m 1 Samue] 13:19-21,

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

“Now there was o smith found throoghout
all the land of lsrael: for the Philistines said,
Lest the Hebrews make them swords or spears:
But afl the Israelites went down to the Philis-
tinex, bo shiarpen every man his share, and his
coulter, and his ax. and his mattock,. Yet they
had a file for the matiocks. and for the coul-
ters. and for the forks; and for the axes, and
to sharpen the goads.™

However, the Hevised Standard Version
tells us: “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






L}
i J i ¥ [ ]
i L
i
L] [
T
[
= -
=% _LkK - "
- . ._._.li__'._._ - L
-f.
- '
= S W
. it e
o - II =
4 — n = - : =
= -
= ."!....-F-- —
- 4 - it '-Ih"
= e
u
8 -

K51

“The Children of the East Lav Along en the Valley Like Gragshappers™—Judges 7:12

Giddleon 4 Ly Db o 3200 mes o soditel e Mg ml by & stribngem,  Sienking
overlookime the Valley ol Jefrecl the [srdelites suddenly broke ciay jars hdmeg thar torches
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understand what the verses really meant, The
fater rendering stems from. the archeological
discovery im lsraelite homes of small weights
bearing the Hebrew word pim.  Belore 500
BR. C. people had to weigh out therr money—
actually, precious metal—on balances in order
to make purchases. The basic unit was the
shekel, weizhing about 114 grams; a pin wis
two-thirds of this.

What then is the verse from Samuoel saving?
Simply that the Philistines mongpolized metal-
working in Palestine at the time Saul ascended
the throne. They wonld permit no-smith in
lsrael. “lest the Hebrews make. ., swords or
spears” and win their freedom. A= a result
the Hebrew farmer had to take his broken or
dull 1ools to a Philisting smith along the coast,
and there hod to pay exorbitant prices for
[e[RRirs.

In the case of this particulsr wverse, the
archeolrist would alsn ask the Bible trans-
lator to look again at the names of the toals.
How sure can we he that these Enelish terms
are correct?  We cin certainly-say that plow-
share is wrongz, hecause the Biblical plow hagl
no share to turn a furrow. Farmers used
a metal plowpoint which they affised o the
end of a forked stick., Most pre-Davidic
specimens are of copper and are nearly always
biaelly dented from wee in Palestine’s rocky soil.

The Philistine ¢ontrol of iron, of course,
also included the secret of its smeltine.  Only
aiter Sau] and David had smashod the power
of the coastal cities do we suddenly find iron
implements in use by the Isrnelites

David Crested Israel's Golden Ado

Present-day excavators are also uncovering
multiple examples of the actvitles of Dawvid
anid Solomon. By studying Biblical docu-
ments in the light of ancient remains and
mudern geography, we can infer that David—
a brillinnt generl, politician, and administra-
tor—itook advantage of a period of inter-
national wenkness to-create a small empire
extending from Sinai and the Gulf of *Agqaba
to southern Syrin and well into the Syoan
Dhesert townrd the Euphrates. His was prob-
ably the strongest srmy between Lhal mver
and the Nile.  And his reign oshered in Istael’s
brief golden nsze.

Pavid’s son Solomon was not a general.
He spent his energies in trving to hold to-
gether his {ather’s emipire, in transforming his
court inte a plice of culture in accordance
with Phoenician and Syrian standards, -and

The National Geographic Magazine

in undertaking a variety of roval business
enterprises,  Both Duvid and Solomon sought
specinlized architecturnl assistnnce {rom the
Phoenician king, Hiram of Tyre. Hiram's
craftsmen and his famed “cedurs of Lebanon”
pliyed key rofes in the building of the Temple
in Jerusalem.

The three paintings opposite and on pages
856-F and 861-3 show what happened to the
lsraelite court as it progressively assmiilated
the culture of the diay. The simplicity of
Saul pnd the restrained dignity of David are
both in strking contrast to the barogue pro-
(sitn of Phoenician decoration in Solomaon's
court.

Megiddo Guarded Ancient Highway

The most arresting example of Solomon’s
building activity yvet unearthed is at Megiddo.
The mound containing its ruins stands today
in Israeli territory at the openine of a moun-
twin pazs (pages 838-0). Through the cen-
turtes this pass has been on the chief highway
linking Egypt with Syrin.  Megiddo, zuard-
ing the approach from the north, was the
seene of @ number of great and bloody battles.

Eoypt's most formidable monarch, Thut-
mase I1I, describes in detall a victory he
scored there sbout 1468 B. C. The Judean
kKing. Josiah, lost his life at Megiddo in 609
B. €., hattling the Egyptian army of Pharaoh
Necho, As recently as 1918 the British under
General Allenby fought an important engage-
ment there against the Torks.

a0 frequently wis this spol a battleground
thut the word Armageddon (from the Hebrew
har Megiddn, Mount Megiddo) has come to
metn any catachysmic conflict. The Book of
Revelation singles it out is the pivotal spot
where the forces of good and evil will meet
in a final climactic strugole,

Recognizing the enormous strutegic impor-
tance of Megiddo, David and Soloman made
it one of the chiel provincgal centers of the
Jerusalem government.  About 975 B. C.
Drawvid erected a residence there for his district
commissioner, setting it in a walled courtyarrd
solomon lster bhutlt 8 much larger residence
for hix commissioner, provided him with a
private stable; and added a new city wall.
a solid mass of stones pearly 12 feet wide,

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

U special interest are
the stnbles built in the city
(paee B60). Here Solo-
mion guartered-a portion of
hi= horse-drawn charings,
Judging from the sree ol
the stables. the comple-
ment mighl well have been
three sguadrons of 40 to
300 l:'..'l.-'lil'rll|'-r el

Hesides building n
powerful and mobile
army, Solomon alsa prof
ited handsomely as a mid-
dleman for horses and
chariots. Dr. Albright now
interprets [ Kings 10:28-
20—a puzzling puissage in
the king Jumes transia-
tion—1to mean:

“"And Lthe source of
Selomuon s horses was from
Citicin, The kmv's tracders
bought them from Cilicio
at the price of 130 silver
shiekels for each horse
And a charlt was im-
ported and delivered from
Egypt at the price of 600
silver shekels, And in the
same wiy they |the char-
iota| were delivered
through their agency to all
the kines of the Hittites
and Aramaeans;”

Archeology has even
discaovered a successful
sSolomonic bosiness enler-
priseé  that = nol  men-
honed in the Bible

In 1934 . Nelson

CContimwed om poge 850

M54

The Mount of Sadom,

a Barren Wasteland,

Rises Sharply Abaove
the Dead Sen

o pnet has ewer Tound the
destroved ctivs ol Sedorm and
Comorrah, but scholerd be-
Heve they abood] in "ll-'_' Vale of
S across irom these cliffs
Posetbly  floodwaters aof th
[Mard Sen enmolied them fol
[owinge su earthiguake.
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Pepecoiul Farmers Plow
Armageddon's Battleheld
BHelow the Mound of Megiddo
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Furrowed by Excavators, Megiddo
shows un Ancient City Plan
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Glueck. one of the greatest of modern archeo-
logica] explorers, descended by camelbnck Into
the forbiddine Wadi ] ‘Arabm, n deep and
harren rift rummdog feoem the Dead Sea to the
Gulf of 7 \qaba.  For two cenluries daring
Biblical times the Tsraclites and the Edomites
had waged sporadic war for control of  this
ancient “Death Val Dir. Glueck wanted
Lt K1Ow '.'-'hl'u.'

by

VMining Flourished in Solomon’™s Rewn

At a place called Khirlset Nahas, or Y Copper
[uin Hire. in
Luries pone by, had thrived o |I-T-'|FIL.I|J]1' GO er-
mining operation, . Glueck discoveresd Lhe
remaines of large banldings, miners’ huts; and
enclosure walls siotne séven feet thick., On
bath sides of the area were rreat guantities
of copper-bearing sandstone.

O the basis' of the pottery sirewn about
the site. Glueck dated the Copper BEuin be-
tweenn the 10th and &th centuries B, U, He

hite foamil the answer, CT-

!
fixed its most flourishing period during and
immediately after the time of Solomon

The king's role became obvions when Glueck
discovered that Khirbet Na
of a whole string of such amps throughout
the valley.  To exploit the mines in this dis-
tant ares on such @ scale must have I.'-f-l'.|l._I[T[-|J
the ormianiztional [WIWETS of o strong central
ngency.  Only the government ol Solomon

s was but ong

50

could have underwritten such an enlerprise,

To the south, beside T=rael's port of Eilat,
where the Wadl el *Amba opens onto the Gull
of ‘Agaba, Glueck also searched outl the Site
of ancient Ezmonwebher. From here, acoord
ing to the Bible, a fleet of Seloman’s ships
plied the Red Sea on trading missions o
soulhern Arabin and Africa

A |1|'1_'1.'i|r-_|'= geprcher for Ezion-geber ha
noted an instnificant-looking mound of sand
nbout a third of a mile from the ssashore
but had been onable o date . Glueck saw
immediately that the pottery frazments strewn
gver the moumd were of the same type as those
in the mining comps.  Hut to his vast surprise
(lueck found no evidence whatever of # sed-

port: instegd he found o meta] refinery, the
mast elnborate ever discovered m the ancient
Near Enst.

While: the jactory and its surrounding

HOuses |.4|-1,'|:'n'|'| nr'||].' an nere apil a half, its
importance may be deduoced from the fact
that it was defereled by a heavily fortified
brick wall. The muin opening was a covered
oatewny with three entries, each protected
by puardrooms.

Lotated in the middle of wady, the

¥ in thic Nartmxsarn GriosassAMe :"-lt Wl NI E
An Arrhealopzt Looks sl Palestioe,”  December
1443 ¢ O the Trall ol King Solomen's Mines,” Feb-

VOt mn] “Oietgraphy of the Jordan” Decem-
1024, il by Nelson Glucck

Lhie

FELLLE
Eria
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Bringing Old Testament Times to Life

ancient factory was purpasely exposed to 'the
winds that continually funmel down the valley
from the north. An ingentous ‘arrangement
of air channels in the refinery's high brick
wills harnessed these pusts to Turnish a forced
draft for the fumace rooms.

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

The difficoities of building and servicing
such an isolated fuctory must have been
enormous,  Again, only 8 merchant prince
like Solomon could have handled it Thuos
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 prosperity, In the teign of
Solomon, says | Kings (4:20), “Judah and
lerae] were many, as the sand which is by the
=ent in multitude, eating and drinking, and
making merry.”

Fortunately archeologists have heen ahble
to piece together a relatively detailed picturd
of the evervday life of this period.

Agriculture continued to be the basis of the
mational ¢conomy, A small limestone plague
recovered from the ruins of Geeer in 1908
provides a 10th-century calendar of the Pales.
tinian wericubltural vear.,  Probably @ school-
bov's exercise slate, it comliine a2 mneémonic
thyme seemingly similir in purpose to 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 late planting;
The month of hoeing up of flax;
The month of harvest of barley:
The month of harvest and festivity ;
The two months of vine-temding:
The month of summer fruit,

The Israclite farmer did not live on his
scanty acreage but mther in the nesrest town.
There he was afforded =ome measure of pro-
tection from intermittent raids nand coonter-
riids. In turn, ¢ach town lay within the
aorbit of a fortified city, where the entire

countryside sought refluge in time of war.

L1

Cltles were chronically overcrowded, since
hiises hud 1o be built within the avatlable
wialled-in space. As o result, bizarre archi-
tectural angles and shapes abound in Tsraclite
ruins,  Most houses were of two  stories.
The muin central room, sometimes not com-
pletely roofed over in larger dwellings, was
aon the lower kvel. Here the women cooked
and boked &nd perfformed their domestic
chores, and here the family took its meals.
In general there was no furniture. The
[sraglite ate, slept, ond sat on the foor

Stone or wodd stairwiys commonly el o
upper Tevels, but apparently ladders were also
used,  The upstairs rooms provided space for
sleeping dmd relaxation. On summer nights
the roof wos nn wleal refoge from the heat.
Its surfuce wis evidently composed of straw
mixed with mud amd lime. While this mix-
ture was serviceable, it had to be rolled after
every rain 1o prevent leaks:

The Israelite diet was simple—and monoto-
nous. Parched or cooked wheat and barley
wiete staples: sometimes the Hebirew house-
wite would gringd the grain into a coarse flour,
mix it with olive oil, amd boke B o into (iat
cakes of hread.

This standard dish was garnished with len-
tils, horse beans, and other wvegetables, in-
cluding cucumbers, Omione, leeks. and earlic
supplied flavor.  Fresh and dried {ruits and
wild honey were the only sweets. As is still
the case among many Arabs; meal wias re-
served for festive occasions.  Wine, of course,
wits the universal drink. although the Hebrews
nlso prized poat and sheep milk.

Isrnelite Men Wore Wrap-around Skirts

Among Bible readers there is n widespread
but erroneous belief that the Israelites dressed
much like modern Bedouin, Actually the
hasic warment of the Tsraclite male was n
short wrap-around =kirt made of cloth ar
leather {page 850). This was held i place
by a Kind of belt that also served to hold
weapoms and valuables.

Thé upper trunk was usually covered by n
short-sleeved garment much like todays T
shirt. Io brisk weather o sleeved cloak was
worn over this. While these cliaks encom-
passed u broad range of styles, the typical
esample wis long, rather cloce fitking. open
in the front. and decorated along the sdges.
At mipht it 2ervied as hed and blanket.

Save for the short skirt. articles of feminine
attire were virtually lkdentical, A woman's
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President Eisenhower Presents to Prince Philip
the National Geographic Society’s Medal

Prince Philip, Duke of Edinburgh,

receivind the Special Gold Medal of
the Nationnl Geographic 3ociety from the
hands of Pregident Eisenhower at the White
House on October |18, 1957,

The tall. Blond prince. who is a British naval
afficer by training and profession, was awarded
the honor for brnging “to millions a better
undderstanding of our planet and its peoples”
through hi=s world travels and for his encour-
arement of science in Great Britain amid the
Commonwealih.

Modestly His Roval Hizhness said, "1 can
hardly believe that this bas happened,” wnd
commented The Society for its “practical and
concrete conttibution o bettér understanding
between the English-speaking peoples,”

GF.F.'."‘:T BRITAIN'S widely traveled

Ceramony in Historie Cahinet Room

President Eisenhower, eighth president of
the TUnited States to present & medal on behalf
of the National Geographic Soclety, said he
counted it Yo very great privilege” to act as
the representative of “one of the most highly
respected and esteemed organizations of our
coumtry,”

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

As the President and Prince Philip entered
with Dir. Melville Bell Grosvenor, The: So-
clety’s Pregident anid Editor, they faced the
heilliant white glire of camers lights [rom
a phatinx of photographers ranged along the
oreat oetneonal table around which the Presi-
dent meets with members of his cabinet.
Before them in its case reposed the medal
(page B03].

“Mr. President, Your Roval Highness,
Ladies and Gentlemen.” said Dr. Grosvenor.
“first, may T thank wou, Mr. President, a
long-time member of the National Geographic
Society, for doing the honors this morning
in behalt of The Socielv.

“Ouir Society exists for the incrense and
diffusion of peogruphic knowledge. We are
happy o honor those who contribute to that

gl

“Such men as Hillary und Flunt, Peary and
Byrd huve added te the world's geosraphic
knowledee by reanching the beighls of Everest
or the uttermost ends of the earth.

“But Prince Philip has made great con-
tributions to geography in a different way,
Here are the wards inseribed upon this medal!
“To His Royal Highness, the Prince Philip.
ke of Edinburgh, whose questing spirit has
taken him to the far corners of the globe
and browght to millions a better understand-
ing of our planet and its peoples.”

“From equatorial jungles Prince Philip has
traveled to the ivinge of Antarctica, visiting
some of the loneliest scientific stations of the
1GY, One of these stations was in Graham
Land. His Royval Highness gives its populn-
tion as ") tempornry infeibitents ond several
mifion penguins.”  Another was the remote
Atlantic island of Tristan da Conhie Yoo
may not have a3 TV set on Tristan,” Prince
Philip bas =said, "bot you won't get ulcers
either.”

“Prince Thilip's eagerness to go where the
going was. rough—his encouragement of sci-
ence wnd his interest in the far and hacd-to-
resch plices—hi=s concern with these of the
British Commonwealth who seldom see his
like—all these qualities, plus & very human
persomahity and a keen sense of humor, have
endeared Prince Philip to millions beyond the
Hritish realm.

“It 15 for these reasons that we honor him
tonday.

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

“Friend aof So Many Americans™

“Viour Roval Highness,” President Eisen-
hower said, “one of the most highly respected
anel esteemed organzations of our country is
the National (sevgraphic Society.

“"For me it l= a very gréal privilege 1o act
gs their representative in presenting o you
this medal, so well carned for the reasons
given in the citnton, and particularly because
o are here on a state visit to our country
and as the personal friend of <o many. Ameri-
cans—amonyg whom T proudly number my=elf.

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

L
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Prince Philip Recéives
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e presentation  nchude e Gilbert
Lrmsvenor, Ui labhf (Mbver La o

Ur. Thomas W Mchkpew, Moelvin M
Pavme, and Dir. Robert V. Flemodns

“*1 ean hardly helieve that this ho

b el Prince Philip said.  Here
Hiz Roval Highness, D, Grosvenor
Pregudent Eienhower examine the -igold

viev: Dir. Huogh L, Divden, Director of the National
Advisary Comimittee {or Agronagutles: Emest B
~oreis, retired Presadent of the Southern Ratlway

ind Lioyd B, Wilson, Honorary Chairman of the
Hoard, Chesapeake and Potomic 7 clephone o
paandes.  Alsh Mr. deWeldon; Melvin, M. Pavne,
mentor Assistant secretary: Frederick . Yoshtrgh,
Wsaociate Editor of the Mogazinge: Walter M. Ed

wards, [lustrations  Edits Edwin L. Wisherd,
Chiel of the Photographic Labomitory; and Wilbair
. Garrett and Gilbert M.  Grosvenor, Plotore

Half-centurv-old Tradition

shackleton, Byndl. Lindberch, Amelia Enchart—
Lhese are some of the ploneers of our century who
have received similar Nationa] Gengraphic awards
[roam the Mamuls of Presslents of the Unoted Stales
The first was Comdr. Robert E. Peary, who in | 90
Was presenie wilhh a MNational Georm@onhic Socy 1
medal by President Theodore Koosevelt i honor
ol his Arctic exploralions

since that time Presidents Taft, Wilson, Coalides
Hoover, Franklin ). Roosevelt, Truman, and Eisen
ower have honored The Society os well us the
recipients by presenting jis. hiphest hooot | he
British Mount FEverest Expedition received the
awanl from President FEicenhower at the YWhite
Hotise i1 1954 The medal bore Lhe names of St

John Hunt. leader; Sir Edmund Hillnry. and Ten-




Medal Traces the Prince's Globe-girdling Tour

Created by soulptor Felixs W, aleWeldhtrn, The Senclety’s spperid] gokl i lal
bears Prince Philips profile on e Give. Beverse carmirs Philip’s coest (o)
gl Tollows his rodte acecds Aldca miv]d glesasd the soval vackt Srebicenia
(botiom). Seal, progpuin, whales, and sufing corow mark high' spots of the
voivaer.  Five Hoked Haes below Aostrobn ssmboblze Hye 1958 '|:_|!'L'|_'|_'|'|_I].|:
Laamnes, which the Prionce opened o Melhourne,  The releef mag sl Lruces
Phifip's Y.000-mile tour of Canada kn 1054, The d-inch mednl of 24-karul
pold webighe 2 pounds 4 omhces

zing Norkey, and the n-
ceription read: Y Estraor-
tinary courage and skill
nmd outstanding service 1o
segraphy o the trinm:
phant conguest of Earth's
highest mountain, May
28 1953

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

sir Ermest H. Shackle-
ton, for Antarctic explor-
tinns, by President Taft,
1010,

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

Comdr. Richard E.
Byred, Jr., USN, and Floyd
Bennett, for hrst reaching
the North Pole by - air-
plane, by President Coo-
lidee, 1026.

Cnol. Charles A, Limil-
heregh, for his  solitary
theht [rom New York to
Fans, by President Coo-
licloe, 1627

Roear Adm, Richard E
Byrd, U'SN, for first reachs
ing Lhe South Pole by air,
by Presidént Hoover.
19300,

Amelin  Farhart, [est
winnian o achieve 5 solo
transatlamtic  light, by
President Hoowver, 1932

Lincoln Ellsworth, for
Arctic and Antarctie ex-

plorations, by President

Franklin . Roosevelt,
1 Q30

Gen. H. H. Amaold, for
“distingulshed  contribu-

tions to the scirmce e
developmient of aviation,”
by P'resiilent  Truman,
1945,

RGN
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Spe vour eolor glides the guiommatic Al rRuipt Wy
. brilliantly enlarped! Slides fesd fram the mug-

. grine tnto the viewer . .. gt ek ageain s the mig-
s E E ? OUr movies arine. £14.86. Additionn] mueszines only H0¢ -eech,
an d see t h em EI G Alregeipt My Ca,, Inc., Dept. N1, New Raochelle, M. Y.

It"s ensy — and it's fun — to splice and edit
your movies with a Craig Projecto-Editor,
Big, hooded screen 215 30U work comifort-

ably in lighted room -shows film with wame AH EH DE EAS?' BGUHD

light walues as projector, o you kenow just ¥
what and where to cut. And you can study HIHDEHS for Your
: 2 BINDERS
Geographics

ainigle frames B3 Tomg an desired without

damaging flm. Built-in frame marker pin-
points exact spot at which to cut. Uther
Eoch I-'!=I.-]5-E| .'-u..ll:l

agidvanced Craig [estures nclude 400 [t
peared rewinds—focusing end framing ad-
justments — simple, attaight-ling threading
on atainless atee]l gulde which does not
touch picture — Cralg Master Splicer o
Cratg Formula MNo. 7 Film Cemeant. Entire
outiit folds RO Compact CATTYIRE case;
weighs anly 1044 lbs. Models for 8 mm or
16 men, anly 3705, See it at your camets

Filjay your nIHFlPl'IkI. tar
vakrs Lo cosme! jirsd® WlrE=
ers o] e A garimeEs
secitfel rropen far as bound
Berks | [ svsir own binding in w
[pwe fiBGEEE Moo s res aeeal, edun:
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ey grw svailable e many magnoinek
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Hven the most experienced traveler
finds something new to talk about

in South A merica

And it's summer now on the
friendliest continent of them oll
—anly overnight from the

U.S. A. &y Panagra DC-7

Mo milter where elde vou've b,
vou have vet to soe such exotic va-
rigty. Quuint Spanish architecture
next door to line modern hotels:
Flowered cities flanked by the gran-
dear of the Andes. Lively casinos.
e steak. Hestiul resorts whers voul

teke n holiday from high prices.

Lowest fares ever! 30770 off regular
[ares bBrings South Amerien within
reich of evervone, On 28=day Paw
Am Holwday 2703 you visit six Latin
eountries for only 398840 from New
York, Your round-trip furhts: hotel
rooms, [ocal sighiseeng are: all in-
erhuced. You travel on swilt El Par-
fien EMO-h38, dally all-tourset service.
You ean also get the 3079 discount
on deluxe & TuferAmericono DEC-Ts,
Both B Iter Amerteano and B Poci-
freo are equipped with mmdar and ty
daily over the routes ol National Air-
lines, PAA und Panagra, Send [or
valuable 128-page book of up-to-the-
minute faets about whit to ses, do,
and take home from South Ameried.
Unly 25¢. Write Panagra, Depl. G,
Chryaler Bullding, NewYork 17, N, Y.
For resarvations, see your Travel
Agent or Pan Ameriean, U. 8. Sales

Apent {or

Pamacen

In Cures, Peru, eathedral is butlt on foundation of ariistic Inen stone
work. Young man with horn, ul top, i3 ealling townsfolk to chureh, PAN AMERICAN-GRACE AIRWAYS



([.{{IDllLf*:tf.('!{l_.EC_L’. .
’H% i MNovoudo

Auntomatically, vou'll find that Movado
sell-winding watches — the waorld's linest —
arie Tontured nnd recommended by the

finest jewelers in Amoerica; indesad,
throughout the world, These jewelers are
enthused by the distinctive styling, by the
matchless workmanship, and by the accuracy
and dependahility of Movado's
dun-directionnl winding rotor movements.
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ORFAX LABORATORIES - INC

A5 Bonifont Strest » Silver Soring, Moryland

100X Enlarging Projector

Laed bpi {00 i e ln i lar i Tukid any piries
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THE CAMERA WITH THE EYE FDOR COLOR

The Viorsss T camira and recluvym r:l.lll'll'-:"LI'FFl.l‘l' lens are
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NATIONAL GEOGRAPHIC _ k'
BOOKS, PICTURES, MAPS |

Gilt Membershlgy, foa' Use Membershig Ferm in frond af Magerins] f"'[--"l'j_
| =

1
| g
-

For gifis 10 those friends—of all ages—with 2 livels
interest in the world and its wonders the Nationnl Ceo-
graphic Society offers a fascinating variety of publica-
tions—wvitluable books, Livishly color-illustrated

heautiful paintings teproduced in full-color, suiteble
for framumg . . . handsome 1 (-color wall maps for bome
or office . . . Schaol Bulletins 1o stimulate young students’
imerest in geography. nature, history, and science.

BOOKS mearnst, | ey | rca
The World io Yoar Garden | %50 |
Irahans of the Amefcas A |
Thi Book of Fishes | & 50 i
Everyday Life in Ancienl Times 3. 00
PICTURES |
MayHawer | | .30 B
Adadalion of the Kag i ]
Maps of Thscoyery—Westermn Hemisphire, 200 |
bastein Hemsplen Ihe par
ENLARGED MAPS

[h WEAVY CHAHT PAPER -
S iNndaies ddiidails 5o 2ash _ |
Lands af the Hible [oday S8 48 inchim

=~
_u-.'
1=

Eorope S0 x 57 anches
Uniiml S1aler &80 AT mrie
Histaricnl Map United SEales &7 @ @35 inchas

The Wand &8 1 & inches

SCHOOL BULLETINS sibenptices |
!:u-:'.':'.r--.'-l = bo 00 Wesedy |I-I||"'-: 1I..E.':.:;I FIRE-'

f.i1.il im Catadn. slwmehere S5 U 5 Tunds =
Qr 3 years Tor only LM {in U. 5 only) [
RATIONAL GEOGRAPRIC SUCIETY Dept. M12-M, Washington &, [, C
| enclose remittance of § payvible in U. 5. funds,

[ Prices apply everywhere unless otherwise nidicatled.)
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any time of day. .. anywhere you go ...

-+=tThere's nothing like a LEICA

rou can have piclures wherever you go—and whenever there's light enough to ses
-wilh a LEICA M-3. Compactiness, high-speed optics, ond automatic controls are
just o tew al the LEICA fteatures thot moake the M-3 the world’s oustanding 35mn

comerd. Ask your dealer to show you this précision instrument thot gives vou lop-

guality pictures, in color er block ond white, with an aase beyond comparison
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Enjoy o New World of Carefree Living ...

L

NEW
MOON | B

Cpaciaw, completely Tur- F";""'_EIHS

nithed ond 10 egty to care ' =ty
far, o NEW MOULN bome
means better, mote corelras ETEEN U rDRED BOEERIGTON PLACE, B E
frwing for lean
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Write fpfey tmi & lemn amimsful lalds;

HEW MOOMW HOMES, INC
1 A= &, Mlik Bupid Cirp. 5. 0

Maniion the MNattonal Geagrafl i idestllhas oy



FOR SUPERB COLOR DETAIL.. . SPECIFY THE STANDARD OF EXCELLENCE

To portray the color brilliance and fine detail of
griginal paintings, Famous Arusts Magazine refies

on the standard of excellence of C1CO coated papers.

CHAMPION-INTERNATIONAL CO.
r;,," fd"rfrrf.fnn‘r- - f:{f_-,iff{:f:m‘-f'f’:’ﬁ

COATED PAPERS MANUFACTURERS OF QUALITY COATED PAPERS

CET"THRITEY INT ERILEFEH TH LR T, J

-



HERE IS AN UNUSUAL

GIFT VALUE— 1 yo
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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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ANNOUNCING—The greatest advancement in home entertainment
The new MAGNAVOX HIGH FIDELITY THEATRE

The Magna=omis "4 10 Hi-Fi
FPhomograph a0 exampie  of
Muagnavox guality, stvle and
vollue, oor dgpenkeors, inelud-
ing Lh" Dass [E-wealt Berppelflar
Magnnwvox procEion chonyger
Lhnmebd Stvlue . . . aod other
ferdturrs [ogpmd I'|||'. ik ERELHLE]
highnr pricese in other mrenkiey
Chnly TS0 in monhogany

— L LT LA

high fidelity
The Magnaves Campany, Fort Wayne, Indianas

Yv_‘-u can now enjoy the foll beauty of music from records or AM-FM
ridio, re-created with thrilling realism through Megnavex High Fidelity
that also puts life into TV. The picture too, is so new its depth and clarity
blended with "living sound™ will enable you to enjov all of television
for the first time. Actors will become |1-F.'I‘:-il'.I'I!I.1IiII[-l--.—lhTi:[un!_ musical

shows will give vou the sense of being "on Broadw ay,"

Magnavox instrumoents apre the fines

Vil cnn o DIy —yer wol hess

Lhey  cost
because they sire mbd o tred

hmerica’s §oest deslors Ohnly Masrnovox
Ciold Seal instruments wre so
ahle that

nll parts are guarnntesd for o

fll ywear arud all servioe for manet vy days,

the wide sslevtion of TV
amed H- o meceidels (Feom |
it vour Maghovox denler,

=Ee il hear
from 1659 W)
129090

The YVideorama MV I4AL, an innouvation in
iyling and TY Oetenng pnd viewing
enjoymatt, It blonds the #gew o
[Llimabfy it hr | (o _I||-,l|__||_|- wrane svatem
i | mid e s Ehiy fnest picts
Cleresslnd ton controle. Ton
wiestarlw, Oy S99 50 in raid g aniy b

11 Rrkey v pmaian

» telewision = radio-phonsgraphs
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WHEN YOU OWN THE FANDES ERANTA oW DWN THRE BEITY
U N l v E R S A L The New Auviomatic
FX ARKTA Exm
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‘ NEW! For Ladies °
HEARING AID

b N
"U«gﬂlmt Q-ngr concealed in earring!

under the tree!

This vear give a gift you'll all enjoy

a Universal Coffeemutic. With this
mous coffeemaker, you simply set the
Flavor-Selector to the strongth you
prefer, and the rest = automatic. The

last-=tarting actinn never lets collee

bl giving vou full Havor without MAGIC EAHHENESI

bitterness, And there's no watelims!

/ N - This pitrostien sarring comeesls a full pow:
Il“" H-|'|15 [-"rl' =R TLLER "'ll:l'” fewinge s arF trumnmiator hesring oid! Yiouw can uss yoor
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UNUSUAL TELESCOPE BUYS: rie weavens

Soun the Stars, Menn, Plamats Clions ol
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“Clne of America’s oulstanding
wtrecmliners
riclirg ond featuring

ever ) corcefvable rafl fexury.”
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This s not mere traveling . . . your
ume spent on the GOLDEN STATE

is an exciting adventure. [/
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Rall' coupon for getacad intormation

Mentian 1the Katlomal

f

Clty
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betwean Chicage and £ Pasp,
Douglas, Tucson, Phoenix,
Palm Springs, Los Angeles

R. E. King, Gona'l Paasanges Trafc Mgr.
TE2 Lo Salla Street Statlon
Ehicago 5. Hindls.
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1 e a gift thal rings the hell

U you weder early we'll do cur best w invtall your gift wlephones before Chistmas
If thor dbsn't possible, we'll come weound sfees Christmes amd pat them in,

Glve Tedothincs Hhis Hrishnas

Lvery onte in a while thee's o rew

iclen thats 5o ]".?.l-.['.'.-'.| and worth- while
that it catches on Bist, That's the wawit's
heem with the wea of giving additional

r1'||-;||-1-1:1rx as Christmas gifes

Fhere's nothing more appreciated
than comfornt, comvenienee and, socurity
and vou give all three when vou give

a I--|1.'p|!--.L|L'-

In kitchen, bedroom, plavroom or
1.'.'|.t]-.:-]!:l|:l—f.l.ll. .'l.l-. -I:]I.I.'I!'. I.h-.l l";ilﬂl__ ].|'.,|_j!.l_|:
ter, Grrnnddipa or Grandma—an additional
telephone ix o gilt that rings the bell the

whole vear througph.

Especinlly  distinetive in those nice
diccarator colors 1w harmontze with YOUT
|'|.-rﬁ|- |';||||.|-|-.||_1F|:|_j-. _T|.|'|1 |.'.I|! '!|'|r I:--Il:-=.|1l::".r'-

Ofhee of your Bell Telephone Company.

=

:

Waorking logether fo bring peaple together . . . Ball Telephone System }'ir :
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THE SIZE AND NATURE OF THE LIINIVEHSE

THE THEORY OF HELATIVITY

by Dir. Edsciard T el

Profesior of Phyaes, U igveresety of Califorma ot fHerkede
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“"The pause lhat refreshes”
.

SIGN OF GOOD TASTE




