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LOMMELLE AIKMAN 553

NEW KNOWLEDGE OF EARTH FROM ASTRONAUTS' PHOTOGRAPHS

PAUL O. LOWMAN, JR. 645
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Who

says a
fine watch
can't be
exciting?

Not Hamilton!

Proof:
The Golden
Thin-o-matic.

k4

O want more than Hme, oet A

MNAMNILTON




Friendly. Familiar, Foreisn & Near
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THIS CHRISTMAS
GIVE MEMBERSHIPS!

PLEASE ENTER THESDSE MEMBERSHIPS
THE MNATIONAL GEOGRAPHIC SOCIETY
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Let us show you a Europe you didnt know was there.

ey call this village Muanarol el o l oadon where D, Jolinson peld Tordh
'_l l-:._ irntin. 1fos mEt O I'- ol TR T '|III'I.II'| II || | LR ||| FH i i ||. Tl

Yo wil il it Ceasnly TR AN Wl e Wi | it I &7 AW :I
tween Genon and Leghom, perched in thiroueh to 27 Europoan CIUES, TWICL
we stn above the Gl of Lo Spezi muany as anyvong ¢lse, And our X
Muoanarols s known for s wine and Cines Plan ciin take you
11§ RGPPY IOICiee « il alora, there ars W) cities for the price of one. And U

four more towns just like it collectively Pan Am Travel Agent can help you plan
ind lovingly called Le Cingue [erre all vour sidle rips.

Eur e 1% WHILING vith countless ¢ With the sond feehing that comes Irom
erences ke Manarol AL We TS WiTit- '|:'|I'.'I_' LITCE YT Dest there 15

me to zke vou o them. To erfect , : . hn
Cpaily ' . World’s most experienced airline

veoran house o Dabhin, A secrel covy
| |

g the Dalmauan Coast. A pub m Eet et ot A PRl Firsd “Hetkind Ehe W



Show a

zillion slides

and never jam
one,

_'-.-

L he KhODAK CAROUSEL is the
slide projector with the horizontal
trav—and therein lies the seeret of its
iamprool operation. The horizonta] tray makes the CAROUZEL I"rojector as dependable as
gravity. [t's gravity that lowers each shide gently, surely into place. Your slides are never
forced into place, Never shoved or gripped in any way., And vou're never-embarrazsed by o
jammed =lide 1 miud-show,

Lhooge Trom three models: The CAROUSEL B0 Projector gives yvou push-button control
The CArROUSEL TH), hi-lo ligght, push-hution and remote control too. The CAROUSEL 800 hi

evervthing—hi-lo Hght, thrée-speed aotomatie slide change, remote focus, remote and

push-button slide controls. From less than $80. Price subiject v change without n

KODAK CAROUSEL Projector




Why do so many
widows

do business with
Merrill Lynch?

Somelimes, simple convenience —we handled And in this rogard our Research Division h.n:
her husband's accounl analyzed literally rhIIL sands of imheriied p
folios, doing its level-headed best to re ﬂhﬂ 1

= 1 - "t . iiF i i |;F.I [ ||-; ] .
Sometimes a man will leave word with his wils holdings in line with the particular needs and

o "get in touch with Merrill Lynch.” thie Bat frtavsits of dteidinl vty

But the big reason, we llke ta feel, is because any gy o widow wants: reassurance, too, that any
number of times over the yoars we have demon- move she makes as lime goes by is all to the
strated a sympathy and understanding for the avod. Her good. That somebody is really holding
special financial problems of a widow horEivanoial B . :
Hecause' whatever her hushand may have She knows she ven loak 1o her Merrill Lynch
wanted most from his investments, his widow Account Executive—to the Man: T al any
more often than not Is looking for fixed Income Merrill Lynch office — for the help she needs.

on a regular basis, preservation of her capital, -

the elimination of any unnecessary risks. And you can, too

MEFIFIILL L"'I"HI:'.‘-H. PIEFIEE. FEHNEFI E EMITH INI:

I-.]l-l'l I Thi= T W T 1L B Sk AR FI B RO

10 =0 .‘: ‘;'.T.:r:'r' HE™W YR M ¥ )



Something long and cool
on Lthe rocks,

Long on looks! Tuke off with the sleek, elassic two-door above il dedin
nair. hrst lour-deor Thunderbird ever. Both are lone on power with the <tan-
dard 3H) cubic inch V8. Or choose the 428-——our velvet brute. Lons on sriphis
icated engineering : a »elect=hift sutomatic works manuallv. Lo "!..|.|_| VWl
dige brakes hall those cubic inches w ith authorits

: e I'|'-'-.:= slerming Wheel moves abhirmnely oot ol vour
way when you open the dogr. The beautiful Bird is
tongest of all on luxury : the wrap-around sound of Stereo

| LT, the Convemence Contr | puatied thal warns when fuel

15 dow, doors are ajar, locks doors automatically, Fly now!

i § —

6 Thunderbird

I FHHE G0E el the wirld




Co

nfidentially, we didn’t write Royal-Globe has only been
this homeowner's policy in India since 1855

'he Red Palaee in Old Dethi—sometimea known as The Red Fort—is one ol

India's most famous landmarks, Another is Roval-Globe s pifice n Bombay,
Along with our individual policyholders, many. LS, ¢or rutions insure their

Indian operations through Roval-Globe, Ve Enow the eouniry—nave Known i

for more than a cenfury—and we hove the resources T nek that knowledge
Insure through Roval-Globe hers—got “on-location™ serviee there. Hoyal-

Globe offers this happy arrangement in every country west of

pr east of the Bamboo, beopusge Roval-Globe has more intarnationnd

-.'.-I.I-I--- III;II i||' 1'||||: ||I i '-i-- I WRES R g B AR 1 LE1§ ||I|I-
=g Lhe Y ollow |." [ivF vour nearest Kova - |uale

independent agent. There are over 156,000 throughout the U.S. AL
If it's in the Free World, Royal-Globe is there!

ROYAL-GLOBE INSURANCE COMPANIES » 150 WILLIAM ST., NEW YORK, N. Y. 10038




Norelco introduces
the Tripleheader.

And suddenly you're
finished shaving 40/ faster
than ever before.

Fastest shaver on 50 close, we dare to Mast :nm!nrluhlu ride
wheels: the secret is motch shaves with o over the toughest ter-
I.Jl'ldlEl' 'lhE hl:lﬂda Thran hEﬂdE. Moradcp '.'l;-lll"Fl.l' s l'l]i'l"l..l'l'lilll.lnlﬂ|1i.ing|inr_1|
fleating heodsi 18 rotory erogroove heods do . Shave Fleoting heaodz swing with
|||U'!g-|| I-.'|1-r'|hﬂ fiwdy ol F i S CravE WE Qofes 1o rrq.','l' #vE Y DUl eE |'1|| 1. I'|-|-|'- ;l:.i—lr'-,'_lrl'
miles an haur. 50 fout, you're showat with a blods. Popup apeedshover = | With mors fena-

done before you know itl frimmed for noot sideburne tuted than sny other skawer

- -

Soo the Marelca Bechorgeoble 400, toa. 2 wanks of close, comfortobla shaves an o single changel

Or tha Morelco 'Flip-Top” 20, perfect firad shover ot a modest price. Alro, Norekeo Cordien 15C,

the perfect spcond thover. Shaver oaywhers on penfight botariss. With drewitring powch

Aére'/m n&a fast close, comfortable electric shave

'lll pw Fpd, B P _LDLE T ITEREECTY . e iy, T Bz W oms '.l-qu wrr. Bty Bt

| i B g ®emoga. i - B [ il
Fi ' 7} 1 Heim= " riun T = iy Eamrrri

W i | - L L B L - I Haf [Hziw I#ker.






MAKES ELEGANCE AN EVERYDAY AFFAIR

Hli GRAND CHEVROLIE]

67 C1 APRIC I*




The hands thal holg 1he chise: are 1Ne
harmds thal halp shape the car. And
sxcenbonal hands they are. For thay
belong to Leo Darga, for 35 yaars with
Genaral Malors, and now B Skilked
wood craftsiman and defsigrsr &t the
Fisher Body Cantral Enginearning
Plant in Warran, Michigan

Leg is really a chip ol The old ohock,

General Motors is people making better things for you. w

v M TaEihar was o widwarder Sar
GM for some 30 vears. In facl. a= a
yiaung boy Leo Deddme interestsd in
working with woad by watching his
fathier carve aut his own pipes with
krite and chisal, It naturally Tollowesd
thal yvoung Dares showed an amazing
aptitude and skl for widd Shiapng
i rratunl raning all through school

- -nl-‘
T

Tt ilay with @l of s expsansnos
Lao concentraties:on the fing wark-
minute detailing of tha dips, bend
and Tlairs on the extatiars amd Nte
riors of Fsher Bodigs in {he iniliE
stape o1 Livelr develommenl.

It's great to have the skall and ars
try ol men ika Lao Darga working o
the General Motors tearm



This is a bribe

Tear out this page and shtip it inte her copy of Vogue, Ladies’ Home Journal, Horper's Bozaor or MeCall's

=i
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QANTAS T0 HUME /

w [.-'J'" srat. Rome Is for roaming. And Gantas

15 l._. gt you wilh it -J._r|1. ag the Australlan mirline
The one that swings around the world The arma

¥
i

with rvice that's nothing less than purriect,
vy it cool. See that fountzin of nfor
0 your travel agent. Or Qanias,

Austraiia’s round-the-worid airline

™
B




Eknjoy fine-car quality and luxury
without paying the fine-car premium.

Oldsmobile Ninetv-Eight for 1967.

He fond fo yeursell. Wape up fo Nimety-Eipht this year and discovier how easy @t i to emfoy
,-"""r"'-.lﬂ'-'llf'I i NS -Car amme r'-ll:lr'l.'lI (Rieriory a8 origingl af l,"-r.".':il'r' art callection, A ride Ihal s
umpulorly silent—end product of an | vhanidoe [lG«inch wheelbase and a cushfony four-cofl-spring
i nsion. THe qurel ridenee of g 36 "I-|||II|"I Vuner KRocket VX, Embellishwients that caler fo yaur
cevery peeltden 0 Farbe Fvdyp=Watie, pozer alvering g frowees krakes with huaed front drams are all

vlanalard. dwd ax fup il l=me e ‘|".|'II'|‘!_'. ehal else can wwe Wil § Yiuud we wd the -|'".|"'. FHIY thy vdew)

67 OLDSMOBILE i @



A great new camera takes the
guesswork out of fine photography

I'he magnificent new Honeywell SpOtmatic camerd, YOu e Sure 5I|_.-._-._ a shutier speed-—1 /125 or
Fremfus ""i]l-ll.lrlll.'L[i.-I.' I8 '|II!|'!|-._'-!' sl Here's how it works. Mhe HI'..lg- 1 .:"ll' Ior mosl averigo picl ':II."
D operde, sel 1 will mever Gt o rrai e 4 ctering system reails e T.||-_".'-.'.||_ * -|||I|.'.:I= '_'.'-..II'.-..IE'.I |I':'
Gelghl you with what if (and you) ight coming th --|:-! the taking |':- "."i."l." W 1LEn Ol [ 'u i LI
can Wi Blecsuse |l ks a wealkinh of LRCTIUTE O] ThE leris FRrlE S00000 PR '.|:.".'|' IEITE FINE W cefiief On ChiY =
professional know-bow beile in, the hae filrei ¥ Its highly sensitive M-SR i III". - Ahe £) '"I_-.I".l:{.l
P ITRETIC bels vou step up Lo TRk cadmium siulisde wnsars can i | NGer Winshw 1"'!".'|'I 1 8 _-.'|IILF:._-J:
wiorld of fine photography withoul faaled By lieht that does not reach vird slvorl —eontidenl that vt ve
forcing you to acguire and masict the film, An ordinary ¢ CRELIEE M ni N I"-"l-'-'l'i"' CAPORCH ricture
rocmful o eguiprmen ter will read sueh extranccus light [t's that < '-:"L| .'_-.'I-' . .-::ul
Ihe secret is a2 remuackable through-  And the s will be an aj XX :-u "|:| y .I.!-._ e k-.
thi-fens ok (ROSLEED =T||.|'I:'Fi|1Ii syRigm 1=l VR .||--:_..|.'I| i -. il .II: “- o r Taped:
that s both putomatic amd uhcan exposure. Expert photographes b

nily precise: 1t assures you that yo ko how 1o compensate Lor Al Lightwelght, eompact, amd magnif-
will pever mEain lose A once-i-a- Sl Mtunbons, bul now, INE amete- ecoptly built (o deliver o lifetime of

Hfetime prcture because of pod) ing Spotmatic does the work o plensure, the Spotmatic sells I'UE
pxposure. [ gives voo absolule onn oL, BIVING YO Provfeasiimal gk nist - 5289.50 with the 30mm [/ 1.4
ol ovver thie |"|-.. dhifbecult liehtinge iy exposures time alter Himg leps s 5245 S0 with & S5mm /1.8
GLLEnt NS, Al 1l sIves |:.I LI |ast, foolprool operabion, Y ol 3Im- lens. See it soon ol your Honey-
JII-.-J Al bocause you Gin Jofged iy SCE Ehe "'|' TrEATh r ithe HGilm wiet] |:'_|||-;.|_ Dealer s, oF mad .||'|L'
thotit those extra shots “just 1 porll e using Lcolor shide, colod coupon for Tree [erature 1I||rl-_'.'
ke sure.” With the superh new print, or biack af d whiie) and Pentax models from 514930
e = = |
,
{ansewell Fhotoaraphss il i
i ik I tign 200, Dustwi arod 1ETT i
I ey i I

i

|

!
1
1

Honeywell |

PHOTOGRAFHIC




Come live the Continental life.

)

Ihe Continental life mav includ:

HJ.HH-N-HJnnlﬂl'ﬁul'ddu;ﬂnfr Lertainly

it includes the luxury motorcar driven by the kind of PETSOn

whose discernment matches his means

- 3 y - I ¥ X : | ¥
Lincoln Continental is designed for todav’s un luttered taste.
| = i - : |
L OITETS, a5 standard equipment, every luxury vou might expect
PoOwWer steering, power brakes, power windows power seal, Select-5hift

Turbo-Drrive automatic transmission, to name a Féw And to tailog
your Continental to your own individual taste. vou mas choose From a w

offering ol luxury ontions including a new power seat with adjustable

Il.".'-.!_'l_"_-'_ _'!J.._'l % ;i."l:l"lﬂ_ rEdiure, an automalti '-'I"F"*_'I AU CONITol sysiem

a four-speaker Stereo Yonic Tape Svstem

E-quhiﬂl vou b ving the Continental life?

& LINCOLN~

T -
:’H =

e A
AMERICA'S MOST DISTINGUISHED MOTORCAR

SHown sbave, the 1967 Lincaln Continental sed: fi Arctic White, wrth ootional
@ LINCOLN-MERCURY DIvigion rinyt root M LIght fvy Soid. Ao avedabia, the Continuntal e ine, Amarica’s only

four-dods conmvertitla EFD AN FisCiptivs lim i & Fhpm wil'l i

RE- JELIT % M |||--_._|r



RCA Victor-for color so real

Now with Automatic Color Controls
Mew RCA Vietor Mark | Coler TV for 1967 is almaost as simple totune as a push-button rad




you'll think you are there!




LY
JMWHEN YOU BUY A RADIO ... WHY NOT GET THE BEST

oo

Powered to
tune in

the world

and FM, too

. s Lenith’s
famous
g9-band
Trans-Oceanic e s it et AL Ceniab b Tadies, St e L Gt e
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Good pictures in the palm of your hana!

(As discovered by
over 2,000,000 travelers)

Handy oLyMPUus PENS have won : :
favor with over two million globe-
trotters. It figures. They're

haif the weight and size of

of photos or slides on tha

sama roll of standard 35mm '
film! You're always ready for

that once-in-a-lifetime picture

when you tote a Pen i pocket or purse. 1 -
A wide range of models to choose from!
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Claality Buick dealer’s now. As the name Implies, tf

may not be enoueh o satisfy demand. Whern better suromak
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that's helping us grow so much faster than the rest of the insurance industry?

Thore are two rensons {or A tna s phe Etna’s combinution of speciadissd  silaried claim represeniitives work

nomenn prowith m o the lehiy com ciirnnceE  Amowdledee  pmd  ofefiiiled no froin branch otfices m ofl ooy
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VIRGINIA packs more

into your Winter Vacation

Pack Your Skis and Skodes<! Man-mode snow
md lCe oreale superb winter sports, mid-
Pecemiber 1o mid-March, Ride up the lalest
el LITIs, then 114 |l"|i|'|l mues of trauds anc
slopes, Sking awalty vou afl The Homestend
Hot Spromgs. SKi-Bryce, at Bayse: Shawnee
Tand Ski Area, nelr Winchester, und Skvline
Sk Area, near the town of Washinegton, € ot g
figure on spaciouns ouldoor rinks a1 The Home
alciid, at Matural Hrudege and other places

Fack Your Golf Clubs® You can, ves vou camn,

| play godl the same day during
a Vorsing wanter, Test vour best on 150 chal-

sk, skife hnil

lengimg 9-and F8-hole courses (rom the motin-
tains &0 The stn

Packifull of Historie Memornes — Houwdon's
famous statue of Georpe Washingion in the
state Capitol, Richmond, i but one of o
daren mcamparable hislong attrscthions on
the new Richmond Tour, Enjov part of it o
ool sl ol i by molo

WRITE FOR FREE 10-PAGE
FICTURE LIV Carry Me
Hack To Gd % EEHEN ['!|_l'_. it cis
trabeed Brighway mup. Leard about
|'|.I-'. & LY $7aN irnes s dion, o vl
antusnn holiday m Yiegina

YTRGINTA |.11".'!.='AHT'II'[I'."-'I' OF CONSERY AT
AND ECONOVIIC DEVELDPMENT
N et Dl hilldsg = RSt Ve 755
Wirgimis Fibw Eatalig A alahle
DHscover Americn In VIRGINIAL
hirthplace af fhe nation




e A - We'll fly you
~ = to70countries
eenmone 0 all for the price

greatest pleasure to

those who have received ,.I:-- of Mo“treall

them—and I have
received many wonderful
commenls !nng afterward.”
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Here’s your chante 1o ses the world for one
low air fare. Next April 28th, 70 countries De-
gin a 6-maonth residency in Montreal. At Expo
67, largest world exhibition ever. Air Canada
will take you there. To sae the Russian ballet.
To sample the exctic dishes of the South ceas.
To explore the silent world under a polar ice
cap. Or to listen to the-African drums.

MNext year is also Canada’s 100th Birthday of
Confederation. Something exciting will be hap-
pening in every province. And lucky you can
fake it all in without paying a penny extra for
stopovers, just by flying Alr Canada all the way.

Bring the whole family. Air Canada’s money
saving Family Fare Plan is good every day.
Write Tor Lhids  Demsetifully i losermieid  oolor  fadedis SEe your travel agent of call Air Canada. Ask
hilled with seenes of Virgindas I8 ceniuey cajal sbout our Expo Tour =1T-MizE-2: 3 days and 2

e ettt oty cesssssssssessrnnnnnvennnvews | niphts in Montreal for only $28.00 per adult,

M F. G, Winght double occcupancy, meals exira; plus-air lare.

Buon € Williamshurg, Virgisia Z3HE3 Visiting 70 countries may never be this rea
Phense srvod vine voriir [rew codor Tolder. sanable agan

NAME AIR CANADA

ALHEHRESS [ Fosigm  fufa Clayalavd, Chicaps, Detmil Wistsor

Lag r...,l--:;-. Bham: Miam Bsic® Wew Yo'k, Pholsdeipsis, Lae
A SIALE__ A Fvaccaarn, eenddie Tarmma. Tampa %0 Felsisburg and Wadkinginr




It's coming-the greatest world exhibition ever.
Expo 67 opens next year in Montreal,Canada.

You've naver seen snylhing like Expo 67 A wotld of explorstion and discovery, of  YOUR PASSPORT TO EXPO 6T will

hefore, Nobody has. Bacause thare las science and the arts. A world of fun, nefmil you to ALL 115 Nalional, Thama,

naver been 8 workd exfchition an big, or  (hat you'd only get on & world togr, Prowvincial and Privste pavillans, is pood

s Imaginative, bafors ary olhar yaor for unlimited rides on the Expo Exprass,

Expo 67 is what happens when mate Every nation will present its achieye- and |ets you sae much of the

than M0 countries get together to show ments, mussc, soags and dances & greal - entertainment 8t no 2xim charge.

you the exciting, fassanating world you Wortd Festival will bring Uhe graal (U5 residents do not need an alfical

five th. Rtghl now, they are creating names i entertrmment, trom La Scala L1 5. passport to enter Canada.)

n fantastic cily on islands in the of Milan to Bermum & Basley, SAVE BY BUYING NOW. Al the reduced

oL Lawrante Rever, ot Monlteal Expn 67 is a oncevin-g lifetime sdvance price, o Daily Passport costs

You'll find the whole workd there. opportunily lar the while family, Start §1.90, a Weekly Passparl (] consacutive
plarmning your visil NOW. days) 37.00 (1.5, Tunds). Chikdran 2-17
EXPD 6715 EASY TD GET TO - on April 28, 1967, hall price. On sale
Mortreal has expressway links with at hanks, travel agents, airfine offsces,
majet highways. from New Yark, New department stores, Amarican Express
England andd the west alficas, or wherever you see the official
ACCOMMODDATIONS. S=e your travel Expo 67 sign. Or order by mail from
agent, of ‘write of phone the offcisl Expo §], Box 1567, Church Strest
Exgo 67 accommuodaton burasuy: Stabion, New York, MUY, 10046,
LOGEXPD, Expa 67, Cite du Havre, BONUS BOOKS, TOD _ offering you
Wontreal, Conada big discounts on focd and estertammant
Fhone {314) 397-8217 Be sure to ash ahout tham,

—
Thell. %, Favilion prasorls |

“Creative Amarica”™, and
s sEheegsmeEniy in (o
e Bnd Techamagy

hep |?I'I.'I InEl
hafs of Canata’s
Armeed Foross
in & giaal
mititary Iatioo,

A woritd of fasci
nating ezperi
Eneel awidily yo
iE the impressive
USSR Pawlion

Man the Expiosar
showi man’s woyags
of disovery Im feery
iR e

Ses tha tholla mingde desplay
ol e Gendatneetis Frangasss,
rodey, nelicogter asrabalics,
Alman -.'d.llu'-'ilu"r'.:”.'l-

The revalagtionsry
Halulof 198 Eépa
rate houses pikedl E2
stariey high — |5 an

EEI,-II:IMI;I mtngeing antwer 1a | _ .
5;..-,:-_ city campestion | The [l -pere Ganada Pavilien

presents & revblving thestrs,

rl'-ll:lr-rh 3 centre, art, aculpiurs,
u-mm phow clisles. Gaanl byl
Iu:- siegky m the restaprantsf

e><I3067

TS e T T SR L TR TR T IS I I--. t-.i:l i.ll:l.ﬂ..ltl Y,

M g o oy

f®ey Ear

Enjoy Thailand's waguisite bal-
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November, 1966

WATIONAL GEOGRAPHIC

The Living
White House

By LONNELLE AIKMAN

Meatyoal Creogrpplus Senuwr S»iaf

RESIDENT Calvin Coolidoge went ot The remuark was onlv half true. For 166
for a walk one dayv with a S¢enator from vears now, Presidents and thetr families have
Missourt, COn their return to the white-  moved in and out of the Government's |8
pillared Exccutive Muansion, the Senator satd  acre estate in the heart of Washington, Yet

facetiously, Y1 wonder who Hves here™ whether their sty was short ar long. the men,
“Nobody,” repliecd Mr. Coolidge. “They  women, and children who made up that very
Just come pnd gol” human cavaleade have traly lived here. with

laughter or tenrs, hope and pride such ns oth-
er citlzens leel, Indeed, it 15 this personal and
domestic life, carried on in the ferce glire of
national affairs, that mves the White Hogse
its fa=cinating dual chuaracter

Mo matter how caswd the ocension, there
1= always a kind of mystery and enchantment
in going behindgd the scenes here, 85 1 have bl
ofeasion to do as o reporter and guest during
the last four sdministrations®

Fairhier this yvear | spent a4 morning with

Mre Alktman recounted wome of her eardier impiees
dofis of the Executive MSansion in “oskde the Whits
Hiine,” NATIONAL LiaRDGRATHIC, fammiary, 1961

Fime oot from warp A devioned Tather,
Ahraham Lmcoln reads o his beloved] son
Tl When another son, Willke, sueccumbed
b fever in the White House, the Civit War
President grieved, "It 1= hared, haoeed, hared 1o
have him dig"™ Yet through 1t all he carried
the burdens of leading a Nation toen by strife
1 has alwiys been so, in this houze of two
parts—the everlasting care of public power
mixed with prvate sgonies. personal joys

B3



Presiclent Johnsio Lty cleptaeriler Lvnda Bir T
|, and Luci Baines, 15 While we sipped soft drink=s in
the hie, cheerful solornum off the third foor, tl 11
aoke frankly of the drowhacks that go with the gliomo
| livineE 1n the W hite House, | hev looked as pretly mnd
uefree s the @rls next door. But 1it's not ensy to telnx
when the whole country follows one's every move, and @
ECIED SErVICe ML makes gvery date 8 Lhreesome
Your dote TRV el Tim A il dhpwer siithied L
["hen the one yvou diddn't take knows all about where
ol went and what vou ol And someiimes evervihing
i reporter once phoned my college room
male o check d& rumor that T had run off 1o Mexico o
pet married, And 1 was sitting right there all the tim
Laged Trowned when | recalled the time she wore i
blond wig to a Marquette Umiversity prom with Patnick

|.'. I||].| -|1|I:I':"- Illll'.l-||l' ||'|r1=-l. [-III:I'I |-I|.'.I|f.."|'t|

| he conversalion reminded me ol P el YWilson
'Iu-i..::;:':'l. .I.'ljulf'_.!:l'- -:'E'I r ||'-!'- e W Nno, N 'E!l B LT
es Behind vells, took a sightseemne bus past the Whiti
House and pleaded in vain with the driver to let them
o In and see the President's daughters
Did you ever feel like doing that?" 1T asked Lynda
| ofedd 11 she sail 1 put on awrench codat I|'|_I||II!-II
4

1 public tour of the house. Nobodyv recopnized me

Lynda has a prized doll eollection, gathered over thi
! |

s, Which she sl Al e I o o (lown thie hall
where little John F. Kennedy, Jr.. used 1o pla
But the =olarium. T learned., was Luct's special project
|

i i
=P i Mannéd anil Worsed on ool 1] ! hii T E LT
i
|

L Th4 FT IR LN - |||-| Vil 11 LY il A il niriins
the soft-dnnk bar and stools, bought a#t 3 bareain Hi
et o o] |.|..|| | il MR == e H

OoKCnse mide trom tmbers femoved durnng the Coo

elge reconstroction of the Whote Howse e in

sudddendy the Prestdent's dourhter reached into g small
relfigerator and brough! oul o huge preserved I il
nén lrom her noloey class at the nursinge schioo] o

Luct s teen-agre bidenway s brooeht pleasare bo mins
W hate House famabies, 11 began s the Coolidees’ wicker-
lurnished, ridig-gtquippei] =<l Arlon LT
souith Portico in the remodeling of the attic. Here Mrs

Foeast of clevemess and st [ulia Grrant sapd of T

i1 the White House¢ Here belore a state dinnegr Prresident
nid Mra Lyndon B Johnson escorl honored stiest Lad-
vig Erhard, Chaneel [ West Germa | la Bird
I AT 1 \ I ent and M
H i byes H el I i LHsCen i1

Tk | bai | Iy | nkaun i |

.

.|_...... T 2
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leticlors 0 conle with U { "hael of =t i1t
enjoy his and his First Liady

I- - . - i
(o davs when the Pressdiential Bamily wi

R A ; ||| :|||' LisliEaslis- 0 _I| Le= ]k '|l!_ I M LY
wilked the buildine’s guiet cornitlors and fan
c1erl 1 could hear byvpone widizes and polko
eChoes Of ol irE M nt: il hushed

ices at state funerals when @ country and a
famly mourned togelher

I"'-.l ll|.||" A0 R 'I"'-.!Ilul: in '!ll I-'-l'!"l | ils
:.| Wiy £ FTLLEE s S _|_|_|i PR L] .I. ki

feEs, OF 80 MmNy .'l.'-'-'.-'.I'I' ENANEes OF mas

[ET, N 50 spoOrt 4 =jEce OF TR NOne Nas 50
lirect]y reflected the domestic athitudos—ever
i:|.|-._. |:. | i -l % { ¥ i85 I:. | BE“LY] !I I' iF Rl 00 I.-

C.oodbve and @ood wishes, Presider
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satinnnl Shring

Wiashington

Immaculate Uonception b

Ma L i frrn il L g _[ s ol

s o me eariier. “she MVILERE el
who've been close to her all her [e, net
whondmates, and friends n IR L

Wy asinanerton ol aildchion

|

] I 1 | » -
-||||_|.| _||_-||_|||..'.'.,:' |||!-
™

H 11 i i
e e sodetnn SNuplhial ."II 2¢ Lhie first lsOmien

| -||:I||I 1 |'|.|'|I|I| LA R 1 T '-'Iil L& 'i..l.l'_'-i g

In a cloud of white, the black-haired, bi
i Irlien el on her w Fa |
[ LI le with her ne hushiand, s &
it one of the WS, she swiftly ki &

rHALDer = former sennte ColleEarue. Sennd
verett & Lhirksen of [lmos, who had
L e daunted by o feactun | e

House reception [ here the wedding T3
headed by thie Pre Li* 11 L] T 18
il il th an enthusinsn ldom s 11

pcorded the ceremony. Uin the south lawn

roiiris of Thi
100 and othet
e i

15 (Mbicial White House Weddines

Luct Johnson's wedding dress will go inty
v idongside the clitborately rullled, hoop-
rted, and bustle-draped powns worn by

ther Presidents” daurhters whose wedding:

innals of the White Houze. In voutl

|

nndd charm she will stand bestide Led riovid

Yhirna Monroe, Ehzabeth Tyle il Nelll

Lorant, whose marnaees there i [B20, (842
il 1R7 i .i. f |1 L |

! Lirl h as Thendore Roosevell

LSRG, W hHen dishing Alice mamied Con
I Nichedas Lonewaorth of Chhio, bater
i | | House [ige 637 'Woodrow

Wilson gave nway two daucrhters within six
ponths In [9] .||. oiir W ilsoin i

i Francis B =ayvre; in 10914 Elea:
nor becime the wife of Secretary of the Tri
stry Wilham G, MeAdo

-, I
0 Lol

. Lhe W hite Hogse his seen 15 afficin




weddines, includine two for Presidential
[Hends. Nobodhy Knows how many unodbcial

witddines there may hidve bisen in the ¢
i wander 1o at will, More
than one couple bodasted of having brought o

I.!?'--

when the public cou

preacher and Bible for a briel eeremom

Appropriately. it was that famous hostess
Dolley Madison, wife of Preadent Jame:
Madieon, who launched the first White Howse
musrriage here. in 1812, Her widowed <ister,
Luey Pavne Washington, wis the bride, and
the “estinmable & amiable™ Supreme Court
Justice Thomas Todd was the bridegroom

The mansion hies seen only one wedding o
i President’s son. In 1828 voung John Adams,
won of John Ouiney Adiams and grand<on of
the first President to hive in the White House
ook s his bride his pretty cousin Mary Cath
erine Hellen, It was o galin event for the staul
Avilimes  howscholed  Even the President  put
isicle the problems of o bitter campalyn vear
to dance the Virginia redl

Theee Presidents were married while

nffice. Two of these, widowers John Tvler and
Woodrow Wilsun, whose Rrst wives both had
el during their terms of office, arranged
aimiple seconid ceremonies elsewhere. Bache
gnd thus hecame, on Jjune 2
(856, the only M'resiclent (o he wed aEninst a

glamorous White House backdrop

lar Crrover Cleve

Prieas Invides President’s Privaey

1 want my marriage to be a guiel one.”
Cleveland had conhded to his sister Mary
and am determined that the American Sov-
ereigns [the public] shall not titerfers with o
thing so purely personal o me.”

Ihe American Sovereligns, however, felt
atherwise. When the news leaked out that the
vear-old Presudent wis engaged Lo beagiy-
ful 2 -yvear-old Frances Folsom, the country
spethed with congratulations and criticism
Newspapers published reams an the couple's
qetivities, On the shightest provocation, or-
chestras struck up wedding marches anc
air from Gilbert and Solhvan's Fhe Miado,
“He's Going to Marry Yum=Yum.™

Cin the appointed evening. the ceremony
went off with decorum. Guests includied only
g few close friends, melatives, and ofhcials,
e¢ach of whom haid recelved a hand-wnitien
invitation from the President (page 635

But the setting turned out to be as elabo-
rale os o Victorian videntine All four state

reception rooms and the dining hall were hlled
with plants and Aowers Blossoms wreathed
rnarhle pillars, mirrors, and hreplaces. Winte
satin boxes held “dream cake”

2




The British are coming! Thouel enems
canmon boom fearby during the War o
181, inddomstable Dolley Madison eefuses
to leave the White Houge without ensuring
the snfety of the Gilbert Stuart painting of

Lreorze Washingon ipage 61 11 Dotley plaved

oetess for two Presidentz James Madiso
pi] hispredecessor, widower Thomas Jeffer
son. Even after her hodband®s death, Dalley
reigned s oiwen of Washington society, Hes
wit angd warmth charmed |1 Presusdents
from Washington 10 Polk

“Destroctive majesty of the Hames. o
Hrtish ofhcer wrote of the blanong FEseou
Hve Man<ion H-ull- s ot it to the torcl
on the mght of Acgoet 24, 154—hul oo
bedorte Lthey | hr| il themselves o fooed
Al wine Iu.. e o table during the
nasty retreat of the bowuseholid staff Ohals
i vident sumither storm saved the Whits
House {rom complete destrueiion, Starting
with a bacRened sholl, architect James Bl

VAT OVETLdwW a theee-vyeir recyinstruet o

[he whole eitv jolned in the celebration
church bells ringmng, steam whidtles blawmg
il @miins boormnE a sadute. Then the Uleve
lands choanged nto travel clothes, set ol for
a honevmoon it Deer Park, Marvland-—anq
thisir swirst pubilic ordeal began

Reporters and photoegraphers trailed them
ks thie ST '.=.|||,'r-|_' NEWsTeEn I_,:'.,I_i_ll_n,'-ll S
glasses an the coltage door. When summinr
sacationtsts multplied, the President amnd his
bride found they were “needed”™ bhack at the
Wihite Hioese

Oh, those ghouls of the press™ Cleveland
ltier |"'-.||||||||_|| -"|||"5r|:'_ ian ||"|||_-r1.1.'i-.-. -l,-:i:.ln'r_
speech it Harvitra Universiis

Americans have alwavs shown an mtens
PITOPretary IMierest in the man to -,_'-,':*1|||-|': |l'||_"-.

can offer no higher honor, grealier [(OWer, or

tougher job In turn, the Presicdent s always
conscionis of his respon --'I|'|','-|ilf_'. v, amdd his
pendence upon, il the people

“Io oman 1s fit to hold the posibion of Pres
rdent of the United States,” sad Theodore

LR 1S






they stand in long lines outside the high ron piving the future “President’s House
e, just walk throush the building city tlanner Pierre Charlee L'Enfant envi-
e White House tour offers a journey Into sinned, “the sumptuousness of L puikiac ELned
history, Early American furmshings recall the  the agrecableness of [a] country seal
Botse when i was voune. [t walls display i _ ' 't
| : First Tenants of 3 Dty “"Castle
remarkahle collection of portraits of Pres
clents and their wives. Depicted with 19t [he buff sandstone structure. later called

century sidebuerns o corkserew curts, in kriee the White House, wast <till damp and unhn-

breeches of crinoline gowns, on up to modern  Ished when John and Abigail Adams moved
dress, these are the meén and women wholived  into it in the raw November of 180
uhrter this rool, Each bore the mark of the With only lour months lefit in Adams"s obe
experience. Each left an enduring record b term, their stay wius unhappy and uncom
e aned stor fortible. Unhappy, because the conservative
Lweorge Wiashmgton, though he never slept Federalist President had been defeated by
here, chose the hinldine s <ite and approved lefferson's [HAFTY, ﬂiln j ‘rachical g PR T ST :H
s graceiol Georgian design (page GO0, D rareil, Lncomiortable, a8 Mrs. Adams's et
e toa, Jelt =ommethong of hmsel! and his b ters made clear, becawse of missing hiousechold

Hritish immvade agmin—oen efully. Tw the starl
g e and Deal of droames, men of the Hiae)
Wiatch, Roval Highland Regiment, parade sio
Uil aw hesfore Precatent amil .'.‘l!'- _I. {55
| LR T A S .||..-||. Ierwizee unnel i} treiliag

irvileved Washington volmpsters

L M bier outcloor ceremonies enlivened the educs-

ton of S-vear-old Uaroling Kennedy and her class
| I- i i | - §

Frisiie vha attended <chool in i rLm of L

third foor Fau nresaer 0 o window (above)

ey wiiteh the Presddemt pin the Mational Ae
TITAT i =piice Administration's THstingulshed

mervicr Medal Aarronytingl LsirFcloa o LT




necissities, such as lamnps, balls; and hrewood
to heat her drafty “castle.”

Since =he had “not the least fence, varil,
or other convemence, without,” Abigail hung
the Presidential lnundry to devin whal 15 now
the formal gold-draped East Room

Vet the Adnmses gave the mansion a proud
start. Mrs Adams dispensed hospitality in the
villdge Capital with as much dignity as that
af Eurape's roval courts. The President per-
formed his duties with tvpmcal integrils
Carved today on the mantel ol the State Lhn-
ing Room are L hese lines from a letter he wrole
o hiz wife after his first night in the house
“I pray Heaven to bestow the best nf Blessings
on thisz House and all that shall hereafter in-
habit it. May nope but honest and wise men
evier rule under this rool”

Yansion Grows Under a Lonely President

In 1801 President Jefferson came o Lhe
White House. a |u]'l-'i’:|:'- widower stll grieving
for the lioss of his wile Martha 19 vears belore

Occasionally hi= married daughters, Mar
tha and Meria, would bring their families for
i visit, filling the house with noise and cheer
In 1806 Muartha Jetfferson Randolph gave barth
here to o boy, her eighth child and the bOrst
hahy born in the Executive Mansion

But mostly the President remained alone,
busyv with the big problems ol a smidl new
Maton, reading his books, plaving his violin
ant serving little dinners in the room later
used s the Green Parlor
dropping waiters, he devised revolving trave
butlt into the walls to move courses in and out

Jefferson also found time to add other con-
veniences to the house desoribed in a2 douly
newspiper of the time as “hig enough for two
emperors, obe pope, and D grand lama
Crridualiv, low wings spprouted, as at his own
Virginin home, Monticello.® Their arcadderd
fronts hid servants’ guarters, stable, wine
cellur, nnd we, meat, and chicken houses

For eight yvears the White House had no
First Lady. Then President Madson's wile
arrived with a reputation for glismor and ener
ey Ac the wife of Jefferson’s Secretary of State,
Dolley Madizon had often helped the President
as hostess, Once when she was away, Jefferson
anil his private secretary agreed they felt like
‘two mice in o church’

Stutuesgue Dolley, whose bright turbans
arided to her helght, adored her small, stu
diois husband. He thought her perfect. Al

(Continued on page 611
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Dark hours of grief

IGHT PRESTDENTS have died in office. four by the

hands of assassins Ll down of the moment of
Civil War victory, Abhraham Lincnln shlumped tn his
bt at Ford's Theatre. mortally wounded by John
Wilkes Boolh Moumers displaved this eaght-inch
nabbon 0 thesr winidows, (n JLiIII" 10, 18481, Presd
rlen .'I.m:!;_-- A Larfield listened to Lineoln's son
Robiert, Secretary of War, 1ell of his father's assas
sination. Twa dass later Garfield msell {ell [rom
L bullet fired by Charles Guitead, o derameed offieec
seeker. For weeks, doctors: wife, and nurse (with
fann) kegt vhigl by his Whte Houwse bedside. Hoping
i speed recovery, they moved him lo Elberon, MNew
Jersev, whiere he i [1sg0 8

(hnce asato, 16 1901, the coontey Loyt a Chael Ex
erutive 1o sunfre' William MrKinlev, <hot by an
archist’ Leon Cralpose. The Nation, personihed as a
weepn on Mokinley's mourning  rbibon
“The talnbow of |"|'-i||4|_' i= out of the sky " wrole
sorrowing Indian chiefe “Tears wet the ground of
the tepees The Grest Chiel of the Nathon 15 deasd
Farewell! Furewelll Farewell!”

The whole world felt the shock when John F
kornneidy died v an gasnagin’s
Bullets on Novemboer 22, 1943
Washimgton, -
tiinial leaders marched In the
funeral procession, paying
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honor 1o hoth man and coun-
try. From left President Hein-
Ach Libke, West, Germim
Pre<gdent Chardes de Goawlle,
France: OQoeen  Fredenka,
Greece; Chancellor  Laudwig
Forhard, Grermany; king Hais
Belgmum;  Emperor
Halle Selassie 1. Ethiopiag
President Diosdado Macapa-
gal, Philippnes, President
Chung Hew Park, South horea
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A CUTAWAY VIEW af the
White House, with the South
Partico in the foreground.
“An asterisk marks rooms
aopen o the public.

Ground Floor

“* 1 Vaulted-arch Comidor
G2 Librury

{3 3 Vermeill Room

(i 4 China Room

G S8 Curator’s Office

G 6 Diplomatic Receplion
Room

(v 7 Physician

G 8 Clinic

G 9 Housckeeper



First Floor

*F 1 East Room
*F 2 Gireen Room
*F 3 Blue Room
F 4 South Portico
*F 5 Red Room
*F 6 Stite Dining Room

F 7 Family Dinming Room
*F 8 Cross Hall

F 9 Ushers' Office

“F 10 Entrunce Hall
*F 11 Main Stairway

|
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Second Floor

5 | Queens’ Bedroom

5 2 Lincoln Sitting Room
S 1 Lincoln Bedroom

5 4 Trenty Room

5 5 Yellow Ovidl Room

3 6 Truman Balcony






The Living White House 611

gayv parties, thev served in lavish Fashion.

Then came the War of 1812, In o sultry
miid-August two years later, British =hips
landed invision troops in nearby Marvland
President Madizan, with most of his Cabinet,
galloped off to join the militia at Bladensburg,
facing enemy fire on August 14

Mrs. Madison remamned behind 10 pack up
stitte papers. From the White House roof she
watched for her husband's return, occasional-
v pdding to a letter to her sister

“1 am =till here within gound of the can-
non!™ she wrate at three o'clock. “Two mes-
sengers. covered with dust, come to bid me
fiy, but T wait for him.™

British Leave o Blackened Ruin

Fleping  friends Boally persumded Mrs
Madison to leave. But first she resoucd the
Crilbert Stuart portrait of George Wiashington
vou see todduy in the East Room

How the painting was removed hae long
been nregded. Dolley herself reported that it
would have had o be unserewed from the
wall, a process "too tedious for these perilous
moments; | have ordered the frome to be
bruken, und the canvas taken out; it s done. "

The Madhsons never again slept o the
mansion. That night the Brtich occupied
Washington and set fire to this wnd other
Giovernment butldings (pages 602-31 When
they left. the house was a blackened shell

Reconstruction took three vears, while the
Mudikons lived first in one, then another tem-
porary Predidential home

Even after James Monroe suoceedied 1o the
Presidency in 1817, months pussed before he
and his family moved into the house, now
parmted gleamimge white for the first time

The puiblic had to wait until the traditional
New Year's reception o inspect the rektarn-
ton. Then all agreed that it was worth the
delay, and that the Monroes” fine furniture
and bre-a-brac, custom made in France, did
credit o the "Palace.” as the French artisans
el called it

Still to come were the orimnally plannesd
North and South Porticoes. President Monrae

completed the colonnaded semicircular couth
entrance m 1824—thirty-two vedars after the
building’s cornerstone was Ll

Looking back, one can see in the piecemeal
growth of the White House a symbol of the
Nation's expansion. In fact, the Precidents
themselves reflected it

James Monroe was the last of the Europe-
facing members of the “Viegima Dynasty,”
founcled hy George Washington,- John Quincy
Adams of Massachuserts, who followed, was
the lnst link with the old Federalist party,

Like his father, quiet, serious John Quincy
found his single term a bitter experience, s i
restless, exuberant people turned to more
dashing figures offering the promise of the
boundless West. Yut. again like his father, the
vounger Adams, with his wife Lowsn, made
the best of things

The sixth President set up aostrict routing,
He rose at dawn, took a long walk or a swim
in the Poromac, then returned to read his
Hible before the dav's work began,

He relaxed m his garden. whose progress
he Faithfully recorded in hiz diary. Sometimes
he plaved billiards i the evening—a diver-
sion for which nitics excoriated him as a
corrupter of youth

Mrs Adams plaved the harp and wrote
French verse. She made o grocions hostpss,
and both the President und hiswifetook plins-
ure in an unusual hobby—raising silkworms

Celebration Nearly Wrecks the House

But the Adamses’ tenure merely marked an
interlude. In the election of 1828, the trium-
phiant West put its own man, Andrew Jack-
son, in the Washington saddle

Jackson's followers, pouring nto town for
the Inaugural af the * People's President,” took
over with frontier gusto, After the Capitol
ceremony, the ¢rowd surged on Lo the White
Housze, where men in muddy boots stood on
silk sofus and broke china and elosses to get
wt fooel aned drink

“Ladies fainted, meén were seen with hloody
nosrs,  wrote one evewitness, The President,
driven against the wall, escaped by o back

International teen-agers swing in the East Room. Youngsters from Pakistan to Peru

-2 800 sppn= aned dlnuehters of Washington's Thplomatic Corps—throw themselves into
the latest Amencan dances st a dinner party on June 18, 1965, with Luci Johnson as hiost -
css. Mrs. John Cminey Adams introduced dancing to the East Room in 1828, Julia:-Gar-
dimer Tyler shocked Washington in f842 when she dared (e glide 1o the “immoral”™ waltz
and o bounce fo 4 new craze, the polka, called “half an Indian dance and hall waltz."”
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Upstairs hall doubles as 4 living romm in 4 mansion that |s
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wife of hix Secretnry of War.
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had its roots in s own griet and fury over

Prestdent's defense of pretts I'.-L'g_'.
the death, snon after his election, of s much
laved] wile Rachel, He Blamed] her {atal hart
altack on campaizn foes who had revived the
andnl of her uncertain divorce at the time
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At the White House Jackson surrounded
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Hachel's nephew, Andrew Jackson Daonelson
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wife Emily acted as official hostess, and three
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of their chitldren were bhorn here,

Unele Andrew presided over the whole

menase, one guest sad, with “the dignity of
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the White House
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the patrarch, monarch

Jackson  refurbished
handsomely with funds voted by
Rachel's memory he planted
marnolias still standing on Lhe wouith lawn
And he built the massive 12 «column North
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miontild entrance
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White House Is Never Finished
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O3 Hsteee in his bedroom, Lynidon lebmson

OTTAnents che =ud to a houseman, “We
are coming hacl

The prophecy came true four vedrs later
~IX months after that, the Cleveland's se
daughter, Esther, was horn in an upstoir
bedroom-—the only President’s child ever
Boirn 1 the Wihate House

Most crowded. perhaps. was thy
eration family of President and Mrs. Hena
min Harrison, It included their son and his
wite, thelr daughter and her hushand, thres
rriinddchildren, and Mrs Harrizsan's (ath

*1The whale familv's been ashow since Mr
Harm wias etected,” complinned his wafi
[{ there's dny privacy to be found in th
White House, 1 propose to fnd it and pri
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Meantime the vounger children, three to
fourteen vears old, cheerfully oude Lhe hogse
their playvground. On stalts, bicveles, and rolle
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wiaxed Hoors Bie kitchen travs made fine
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The Living White House

*When he wenl,” Mr. Coolidge wrote i his
lutebiopraphy, “the power and the slory of
the Presidency went with him.'

Takineg over in the calm of hngering “Conl-
prosperity.” Herbert Hoover and his
wile Lou Henrv hegan with verve

Mrs. Hoover redecorated the [lnmily fooms
and made n show place of one hy adding
opies of onginal Monroe furniture. She used

.'-:|L'|.

the bhroad central second-floor corfidor for
extri Hiving rooms, installing palme there and
an aviaey m which caeed saonehids twittéred
Even greater plobe-trotters In private Tife
w Tafts; the Hoovers filled their goar
rare volumes on the

LhEn it
LErs '-||I1.|I Ar ||||II'1'T.'- LAl
and sociolopyv. Bot
aned Al

Lirient, geology
e eril

| STIORE

L oey

[artes

SOTTE -

a5

tmes exchanged quet remarks in Chinese

President and Mrs Hoover started their
socul life wath an Innugural lunchieon for
e invited several
reception, holding 14 such

| BIK people
thousand to a
funciions 1n tate dinners [or
afhicinl Washington multiplied. In fact, the
Hoowviers without guests Mrs
Hoover might preside at two afternoon teas,
anc for Congressional wives, another for Gir
SEoUtE, A hsd
lang been a leader

Mre. Hoover held frequent breakfast con-
ferenices with department herds, who came
tn be called his “Medicine Hall Cabinet”
because for a bit of exercise they first tossed
the g ball back and forth on the lawn

But Hoover entertiinment (for mosl of
which the wealthy couple paid personaliv)
didd not mean lack of compassion when hard
19249 stock-market crash

ol ten
aryet

o B B R

selilom  ate

oranisaton in which she

times [ollowerd the

Depression Brongs the New [Dea

Behind the Quaker President stretched a
long record of service 1o his country in wel-
As Lhe de
pression deepened, he labored long hours in
his privite ofhce—1
had signed the Emancipation Proclamation

“The President hardly took enoush time to
eat, a member of the domestic staff wrole in
ner memoirs. "All the servants | . mude hiets
i how long it would take They would
come back saving "Nine minutes, filteen sec-

[are work al home and sbroad

i ronrm where Liancoln

pricls. ar whateve:
In his 19582 compign, Mr. Hooverexplained
his plan to mweet the depression by aid to
stules, businesses, amnd farm groups: He did
not believe that any government could fulfll
what he called “frivolous promises”™ o give
v 1o ten million unemploved
Most Americans disagreed, said the elec-
non returns. For the next 12 vears and 40
duys the White House under Franklin Roose
velt would S

obe direct

become the cemler of the

Lining up lor rovally, guests meet Britain

Princess Margaret and Lord Snowdon in the
st KHoom.  President  Johnson  presents
Assiatunt Secrelary of State John Lededy to
Lhe Poncess. When Margaret's great-grand
Lithier, Edward VI visited the White House
i RGO while Prince of Willes

§ YWl R,

“the whole

IFAIT Whs L ane FRELET UL} % mni-

ley e roikd hisrrred paetl=mell, in 8 ddsorder-

Ivoane mobhish manner™ 10 meel the Prince
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comfort. Then she took off as her hushand's
“eves and ears” on the first of the wide-rang-
ine tripgs that wouald
“Princeas of Many

Through deépression and war, the Whits
House rocked with activities, bulmed  wit
Fuests—""Hruin
prime ministers and chsplaced foyaity, stu

garn her the Lndian

Mane Iraile "

I
collerues  and Trusters,
I|L'EI-'_--. labor leaders fyoels el ||l_-.'-.'l,1'r|-_rll-,|-h
Visiting Roosevelt children nnd grandchildren
added to theturmotdl, 4511 more grandchildren
joined “Sistie” and

(pages b3s-4)

Huzee

dent by re-clection Lo o fourth term—when
cerebral hemorrhage struck on April 12, 1945,
at Warm Springs, Georgia. Once more 4 fu
merdl train rolled on to Washington through
weeping crowds, and a President’s body lay
i a darkened East Room

Cypifving the Nution's grief, 4 letter from a
simall Midwestern boyv enclosed a few flowers
“I am sorry 1 con'™t

{he Tuneral.” he wrote.

(rom hi= sarden. omie Lo

Maon From Independence Tukes Ohver

Evervhody agreed, when the Truman trio
srrivied, that the Boosevelt remme waotld be
v hard act to follow, The new President, his
wife Bess, and fauehter
Margaret solved the problem by being them
spunky, close-knit LETHm
nilependence Missour

Mre Truman
shodes anil cretannes
conk to prepare such homev foods as hot s
cuits and cornbread with sorghum molasses

thiir 2 1-vear-old

el vps—ifl T F]

reclecorated  with il.l'-[l:l

Shies hrought her own

Although she preferred the compuny of old

frienids (Hke the members of her former L
dependence bridee club), she served as First
and a touch

viviel miermory of et

Ladv with diznity and charm
of dozgedness. I hove 3
sguare shoulders and firm stride as she and
the President walked down the red-carpeted
hall to ereet ests 2t the six official I'.".'I.'El".]I'I':'-
r akls [u||-'] 5 [ PUepiaTier One seasnl
iright spirid
'ruman stiended George Washimgton LUing-
versity and graduated with an AB. degree
before embiarking an o musici
But it wis
muade history by meeting great issues head on
In the house where MeRkinley wept over the
spanish-Americon War, Fresident | roman

nlity of using t

In the same fort Morzace

¢ AT

peppery: Harrv Truman who

ok the awesome responst "
atomic bhomb to hasten viclory over Japan
He put the weizht of the Presidency’ behind
the United MNations and the Maoafshall Plan.

He won it second térm—contounding pun-

far thi
Marcarel dinner. Until the 1850s

erved Tor conkine Presicdont Milkard

Swift e skilled hands bome ol

Il ' ]

I |:.|.I |
||I'r_'|l| Lig
|

1 i |
Filtmare nstadledd o stove and personally tausrhs

{he dlisgmuntled conk to work the dreafis

fhite—gdded a controversud badcony o the
=outh Portico, and persuaded Congress to re
il the literally tottering White House.
Drurine the massive reconstruction between
1949 -and "52, the
Huoiise

Trumans hved in Blai
[hev moved back

Impravedd

i rnss Lhe sirgel

magmifcenthy Executive
Mansion just in time lor a visit from the Neth
erlands’ Queen Juliana and Prince Bernhard

In Janunry, 1953, the house haid g new ten
ant—World War |1 hero Dwipht [} Eisen
President Eisenhower became Lhe
tenth veneral to reach the Nations top emvilinn
post. His wife Mamle (for Mary) had alreads

DOWET

packed their baps some 30 times in 30 years

strungely,” she wrote in Lthe January, 1%G]



Fresh sprig of thyvme, picked by White House
el Elenry Fealler, comes (rom o herbary 1o

the Jecogueline kennedy Grarden, 1o the past,

grizpwe arbor, a vegetable garder %I OO

|II: I'I'-I 11T RTD ML | -l

GEOGRAPHIC as they were leaving ufter eizhi
vears, "my housband and | have Hived in this
home longer than in any other™

Yire bPusenhower loved frills and furbe
lows, perfume and pink "Mame pink" sweqn
the MNation and dominated ship covers and
even rugs in thee President’s residence

'‘We mude up pink flowers in pink voses,™
agarrener of the time told me, Yand sent up
sweelheart roses every dav,”™

Lhe Pasenhowers hked being homebodies,
perhiaps beconuse of past travels. They enjoved
TV, movies, and having a4 few friends in for
carids and k. | he President practeed naind
ing and molf; his putting ereen on the south
grounds =il =urvives, Both he and Mrs
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Eisenhower reveled im visits by their grond youngest glected  President el the

ruiman Catholc, jJadqgueline hennedy, al A,
mansion and lawns g ne playeground WS

children. a bowy and three sirls, who lound thi

not the vounsed First Ladvy—she just

['he vounesters called theirvouthinl grand e s, Frances Clevelind had been under
or “Aimi" And a revealing stery ellsof 22, Julia Tvler only 24

With her soft vorce and hesitant charm,
|

| Eisenhower,” he replied Virs: Kennedy appedres] @ princess inoan en

probed the gquedtioner chanted costle Her e for the best in ballet

excellenee
b rinedds

s Et RS 3 i'_' Clgei ._||: tillentecd ruests s 1

wow Family Brings Flair of Youth parties mmciuced such tnlente Lin

oln bographer Carl =andburg
With the next family come another of those  ltst P

TS i
i LH LA LI

o U asals; proneer astronauts, and 4
siriking changes In pace thit mark the W hitd \

House story, Dhe photogenic John . hen

i . ! : i
v ! I ] - | s | -y —— ¥
I|uﬂ:- e flark-nairecl wiie Wil UNerTing
.

] - i Ay i
o0 aiter moviny in. Mres lennedy i

ad 200 women writers on White House sub
ject= to a buffet lunch mn the East Koom
amall children, Caroline and John, |r—guick Laooking
v totched thi F-:-f'-.:n-!r-in-' of the MNation

stvle. the vibrant, witly Pressdend, and Lheds

ACTOEE pring  fowers decorating

stivaidl L.|ﬁr"_ she tald s il her i o Cct 1O R

John kenpedy, at 4.5, came 0 as Amernca s guare Beautful, authenbc furmishiings
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M Rennedy was less successiul in pro ot [ he Har-drap ifi

LIng her vel hiidren from. the pubbli Flickerime candies ml its fo s olabli

What editor uld resist a story on Carp the stern focs f the honor cuard. chosen

LETIE 5 L TR I'-l PO TR O NS si 'li.l '|'.| FOTTE LAE AT I il

Prime Minister Nehrma of India a roge for his TR A Bandds subel

Pl vhole? W hat news photographer would e b e bt i tHli=ed 1y | clo
| little fohn climbing oboard Roosewvielt in Pirt 1
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“Blushing like the morn beneath her misty veil,” a reporier described Frances Folsom
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I was nol pleagsant o reflect that of the o ¢ said in an early speech
el Willlam Harrison, Zachary Tavle since then, the W hitle Hlouse has been use
- antes Caarhielad, Willian (o oficin ichivities fs never before ™ol

Vhirahan incol _
irthing, Frankhin Koos only the West Wing office and Cabinet Room,

v kanley, Warren |

vl and John kennedy——four perished st the  but the residence itself offers svmbolic setting

W —
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hink L last, Heht remork. mode while Al the Presdent’s side on such oceastorn
vwinitinge hes wile before a Fort Worth break may stand Lady Bird (the nickname st
fast on the fateful Novemby ! childhood for Claudia Tavior) Johnson. B
Mre. hennedy 15 organizing hers he more likely the First Lady kas her own m
" ; | 3 . | B i
Luned. "Il takes longer, but of course shi ects in the Ked, Green, or Blue Rooms. or
looks Betler than we do when sh on O prestares i the Yellow Oval R
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Confechioner's dream. an o
peetite Lot Jrbimistongy

a0l cake
il lenngs A TLL SR i
When the thrgorh 1
eveni with the help of her
Patrick, her father mave o hand. Firel Presi
n Washineton

.'l:l Ak i 1ML 4 ! I

Bricle [iled o cul
IRyl husband
divmts datehter 1o e married
sinee Fleanor W Hson
adtided @ e
rnughiet

ke Of e '.E-:Iur'. thie anls
ol o Uhied Executive Lo be wed as i
orrin U athali

II|. 1 Hllll-l' .|_'|| CRLFTH
i ."‘-:ll'._'l_'.ll re e Nk i

l|I| 1iFi

SINLY vpars
iendded 1
Vet b, married Nieh
White House Enst Boom. At her own recep-
“Froomcess Alice.” as the Natton dubbed
her. gied aSWhite House m

ti Wi B

- Laongwiurth in the

(3011
HEary aidde's sword

Resplendent in
Iver bhrocade (reht), she
he altar on the arm of her lathes

R aide vl |

wesdhiding cake

Presidient Monroe had reason to return Lo

nrdorn  anid

ceremony after Jelferson's and

Lolley Madison's informal witve The author
of the Monroe Doctrine needed to impress
with the
price and poswer of his last-growing countn

Furope's diplomats—and masters-
Indeed. every Prisident has conducted his
official three
lines: his own wishes. the Natton'®s necids, ani
SOMHE  rn
into trowuble an one or another seor

Mortin Van

| B4

requirer entertaining

PAGHRE
|i|'- CIMIMITVITMEN 5 [HEnl G Yiew

Huren [ost a second term in
WOED OPRRORenLs 26 used m ool ealine
on ol plates with gold utensils. He served
||'|:-IT._'-|_"ﬂ OIE U OngEressmidn,
af 2nlid American “hoyg

French dishesy

mstencd

Hnd hominy,
ired meal and provy, [with] hard cider.”

In the Victoran era, President and Mrs
Rutherford B. Haves basked in public favor
das teetotalers. Though thirsty guests ¢alled

the First Lady *lLemonade Lucy," and joked

rells LT B i 8

g

=y

08

thut water fowed like wine at her sedote
parties, the coupde’s wide populacity showerd
how well they met the diay's moral code
Fodday
H s

hospitisdity of it Texas tenants

5 11 the past three vears, Lhe W hte

socin] moodd reflects the warmth and

"We are a gregaridus fnmilv.” Mrs: John-
son told me. “My husband has been in puhli
Lfe thirby yvears, and has many cose friends
we hke dinners for eight or ten in the
Family Dhning Room, and good walk later™

Yet for all the informality that i a Johnson
trodemark, there 1= no lack of ballinnce i

state alfnirs |pases 504-5 and 624-7), President

her

.1I|l| ..'+[T- _||||'-r|--||1'- |-:.|.'. it .lu'!-:'l lrens of tor
mal dinners for presidents, princesses, and
prime ministers, from India (o Costa Rica,
Malagasy to Britain, They alzo have presided
sEparately of together, it hundreds of smalles
pvients for husimessmen; publishers, muovors

VeI nOrs, aind Career wWolmner.



“With []|.=:.|||| towuch of vouth, grand

il bl & 11l i po Il LTS
Harrizon Meckee, called "Babwv Mo ke
His Wi el Hierp the | I

H icle. Bussell Hars Hils Nl



'..:'.-‘ VAT, SOTTEE -4fny ACEDEE -l_|:||'r||:--._ [NLITILETS,

authors, musicians, and patrons of the arts hadl
thetr turn ot g 12-hour-long White House Festival
i the Arts (pages (.21

I sometimes think.” smuud Mres John=on, “that
life here 5 one biz seminar

it takes superh facithties and a well-trained
stiff to feed 3000 recenption cuests ol e e
many s 20 four-course state dinners

[Mese the White House has: o kitchen with the
mixing: and cooking devices of 4 wood hotel, @
witlk-1n freezer, wine cellar, and portable ovens
1o carry foord where necded (pages 625-0

When | last snw the chefl in action, he was pre-
AT [or i June reception for UN. delecates
The tables were snrend with cherry tomatoes,
ENTHMP I aspic, anel other colorful hors d'oryvres

v hand for morning roll eall. Archie and
LJuentin Roosevelt ine up with the White Hous
LT A membier o el i W te Hiore

ST Fp gt esrmibedd bheeroup as “Iaghifo
OT1 TENETET I here was none we were afro] b
| il | 11 EEE !

Showirng olf for Daddy, 15-monih- | Judin ]
Kennedy, Jr. prances about the Chicf Exrce

Hye « otece 2 lew wieeld [tEr ledrmiine b skl &




iRvery diav 1 hless President Truman for
the reconstruction that made this house strong
eroueh to withstand the feet of millions of

tourists." Mrs Johnson said, “and for the con
.I'I!.l'llll 7
"Hr.-'-l. :1;_-|_'||' couldn

warm that corner,” Jackson complainedd in the

vemences and comiorts we oursciyves

['. wiasT L W avS &0

favs before o furnace wis installed.

It was not until Millord Fillmore's time
that a kitchen range replaced the old open
freplace
1o consull the model at the Patent Office 1o

for cooking ‘Then the President had

TR '!|::- i |-||:=1_ |I_-.-'l.'. 1o use it
The frst modern kitchen was set up only

P

in the 1930%s. after the Franklin Rooseveils
found the old one a dark, dilapidated area of
winod-drain sinks and wood-dined weehbaxes

Now, finally, the House is
tranly “"halt fon s Abarail
Adams =ald Each vear, gifts and putchases
of valuable furniture, art, ond ornaments adld

Priesident
ares Lo come,

i 16S PRty
Echoes of Another Day

CErETAGIIY Fast
Mra Johnson formally ac-
cepled the late Doumine prainting
af Eleanor Roosevelt. belore an atdience of

AL a held in the Room

last Febroary
L handlor s




Tide of tots pours over the south lawn for
the 1963 Easter-epy roll, an annual custom
ciose 1o a century old Adults mav attend
ondy I accompanied by a child

Mugic of a real bugle awes a voung Aral
[he el Guard Fife and Dirom Corps, in
colonnl costume, entertanins for |:I:|:-Il.-l1|.|!|
Loorpes youngsters ot the White House

Another walk in space! Bonnie White
tikes a mant step, flune mto the YWhiie
House pool by her father. Col, Edward H
White I, first American to venture outside
A capsule in orbit Edward H. White 11
right, and Patrick MeDhavitt, son of White's
spiaro partner Ma), James A MeDivitl, wail
[or the splash. Children of the Natlon gave
their pennies 1o bulld the pool for Franklin
L) Roosevelt, crppled by polio

|
Roosevelt offspring, relatives, friends and col-
leagues, Mrs Johnson announced that the BOOE-LENGTH version of “The Living
Eleanor Roosevelt likeness would hane “in Wihite House™ will be répdy in Novem-

; " s i t Al e ertfiteiti . Jare i :

the great hall of the State Floor where all the ber. The 144-page saft-cover volume is U
; : latest im a serles produced as a py AEPVICTE

pedle who come through will see it becnigs: VU R BETES | el as a public service
by The National Geogranhic Soclety i co

wll the people were her concern.”

I'hen actress Mary Fickett, who had plaved
wirs. Roosevelt in the stage production of
Sunrise at Campobello, read excerpts from

operalion with the White House Historical

Assaoctation Proceeds aid the gssociation in
acquiTimg and restoring historic furnishings

for the Executive Mansion

the former First laudy's autobiographical Coples may be ordered from the White

wrilings, imitating the high, clear voice that Houwse Historical Agsteintion, Bept 6A,

we who were present remembered well 634 Eye street NW, Washington, D. C
“It wias eerie,” President Roosevelt’s long- HNI06, for 51 each, plus 25¢ for postag

time secretary, Grace Tully, said to me later

r|:||
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anatomy to Astronauls _i mes A MeDivitt
and Edward H. White as they fiv | 15 miles
abwove n Gemini 4, In Emppt's funnel-shaped
Helta—festingly taken by MelMyvite for a

grant lava fow crowd 2750000000 341 Iy,
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mitmshed by the splaved veims of the River

| {7 ; R T i
LIISRPFR A S Mile. Neither pilot could spot the Pyramids
e (AT, nefr L airo m ||I|' :'. ||-.-_-|' throat Hi-
prdd Suez, the S desert shows il
|' I eod ] Bastu '.'..:"||| srTiEs the larneEll bt
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The Earth
From Orbit

Color photographs by American astronauts

vield new Knowledge of man s home planet

By PAUL D. LOWMAN, IR

.II T lllr'lllil'll.ll. |'.'.!| Faln g Of S1ofir,
New earths and skies and seas ground.,
|.||'\.|||'. [ :II _|._. || k| I"-l'\-llll.'-l.llll-

HOREAUS WORDS hald special meaming for that small Band
O asirmnmguis w e | YT Hown inio SEH I | e most exhiiar LN

experience of these povileged travelers—asude trom the viaceral
) excitement of launch and re-entry—has been the unfamiliar view of
., . pur world from 4 stnking and awe-inspiring new perspeective
An aetronaut, from more than & hundeed mdes Bieh, does indeed s
: bevond the range of ordinary mortals—and he does see earth and sk
; nrd sen mna totally new winy. As he Honts over juniie and desert, moun-
tain and sea. he views the mammificently unfoldine panorama far below
1 though it were & map suddenly come to hit
. Butl the landmarks seem straneely different. Durine the licht ol
Al Liemiinl 4. Command Pilol _-..Ir'.ll . Melbvitt had dificulty indine E
! fexns, even though e had flown over f hundeedds of tmes it
planes. Maps show El Paso on a shorply defined blue line, the Rio
Larande. But instendd of a1 blue hine, Molhyvitt saw rogii] checkered
band. the irmeated farms of the river valle
similariy, ne MeDhvitt and his partner, Ed White, approached the
visti shown in their photograph on these two phases, MeDivitt thowghi
momentarty that the dark bluish trangle was an immense field of Tava
'hen he recoemized that what he had taken for lava wasthe farme=rnch

defta of the Nile {lower center), jutting into the Mediterranean on one
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The Auothor: As an technician at
ASA's Goddard Space Flight Center, Cereenbaelt,
Marviand, Dr. Lowman, 40, a geologist, directs
terrain photography on Gemind flights. In pre-
latineh sessions he briefs the astronaute on tech.
migues amd Alm and on what pictures will be most
uselul to science A Phll from the University of
Colorade, he also condurts studies in lunar geolagy
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hand, wedged into lifeless desert on the other

Their remarkable photograph—one ol
about 1,000 taken by Mercury and Gemim
pilots—spans a good thousand miles of the
“ear FEast and holds usetful lessons in geogra-
phy for the thoughtful viewer. With dramutic
-.'Lm'|41i4:ilj., it reveirls the importance of the
availability of water in the life of man, ex-
plaining why 95 percent of Egvpt's millions
today live crowded into this tiny irmgited
corner of their land, and why this fertile delta
was onte of the earliest cradles of civilization.

Scientist Asks for Space Pictures

I first became aware of the sclentific value
of spuce photography (or hyperaltitude pho-
tography) when Dr. Paunl Meriheld, then at
the University of Colorado, showed me a pic-
ture of Morocco's Anth Athiis Mountains in the
NAaTIONAL GEoGRAPHIC for February, 1962,

The photograph had been taken by an au-
tomatic camera in the lirst Mercury space-
craft to orbit the earth, on the unmanned

flizht of September, 1961, This single picture
reveals major geologic features, such as fold-
sl mountain belts and complex sand dune
ficlds, nver tens of thousands of squiare miles.

Dir. Merifield suggested that | request more
such photography during the Mercury project
I did, and within a few months T wis at Cape
Canaveral briefing Astronauts Walter S¢hirra
and Gordon Coaper. Much of my work since
then has been directing terrain photography
for Mercury and Gemini

As a peologist, 1 find the astronauts’ photo-
gruphs full of excitement and discovery; the
selection shown with this article is espectally
impressive. Taken from an altitude some
twenty times as high ac men normally reach
on jet flights, the pictures allow scientists to
hald the world at arm's length, to see things
miuch more clearly than ever hefore

These space photographs offer a number of
major scientific advantages: First and most
aobvious, eich space plicture Covers an im-
miense arei In some cases the scientist can sed
for the first time whole mountain ranges, river
basins, or weather svstems: He can ses lnriee
genlogical features, such as volcanic helds or
fault zones, that are imperfectly known from
areriflt or surface observations, or thal may
even have eluded man's eve ap to now

A cobwentional air photograph may cover
10 sejuare miles, But 4 space photograph, such
as any one of those making up the Colerado
River mosaic on pages 049-31, shows more
thitn 6,000 square miles in useful detail. Only
600 pictures on this scale would be nesded Lo
cover the entire United States, and only 9,600
tiy cover the lnnd area of earth.

Why not just make mosaics of aerial pho-
tographs? Because such a mosaic covering
6,000 square miles would measure about 23
feet sguare, hardly convenient to work with
Even il rephotographed and reduced in size,
the patchwork-guilt appearance would ob-
scure important details of tone, texture, and
shape. Dodging, the process of removing the
patchy appearance, would make the problem
worse by eliminating delicate tones and colors
needed for interpretation. Thus; only photo-
graphs from space can provide a troe view of
large areas of carth’s surfoce.

The speed of the Gemini satellites, which
circle the globe n 90 minutes, suggests i sec-
ond advantage. We can photograph widely
separated points instantunéously, or within
a very short time. With such shots as that of
west Texas (page 606), where a long hnger
of rain-darkened earth spreads across the
landscape, i geographer can see spll-moisture

(Continued inside foldout, page 649)



AMERICAN
SOUTHWEST

Bure-knuckled ranges grin th
Tish, irripatid ooses of southemn
California and Arizona; Imperinl
Valley, foreeround; Gila Biver
valley, center rieht, and Coloro
do Kiver Valley, mud-center, the
st ferd by waters impounded by
Farker and Davis Diamas, farther
left. The 35-mile-long Salton Sea
sits lihe a femstone amnd the lm-
perial’s felds (below) A hundred
mitles bigh, the nose of (Gemini 5.
Astromauts  Gordon
Cooper and Chardes Conrad,
pokes intd pecture at lower left
Viell of sand soften: the nbbaed
crust of the Unlorado Desert 1 he
dark-topped Chocolate Moun-
tiins rise sharply just bevond the
Lmperial YValkes
Plume of smoke from a copper
snelter, extreme nght center
foainotes the drea'+ nuning in
dustrv. Canopy of altocumulus
pregl mitostratus clouds concepls
much of Anzona and western
MW Mexico
Here, s in most of the G min
photopraphs, the earth shows
predominantly blue—a - point
oftenn emphasized by astronats

returming from spoce flights

i
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Fitiless toll of andd centuries contiors
A fnmished earth, feom the blue woters

of Baga Califorma’s Bahis de Todos

Santos (1, wpper left) to the deeper-tilue

hirmors of Arnrona’s mountains (%, riehil

Mexico-Arizona: a 400-mile sweep

conditions over severid thousand sguare
mites At the same moment Such coverage
wiotlld be extremely hard (o obtinn with
nny practiosl number of aircraft-horne
cimeras, because by the time the lnst pard
of the area had been pholographed; con-
dittons 1o the first part would have chanped.

Another advantage of satelhite speed 15
the ability to keep the world under nearly
continuous abservation. The Geminls, for
imstance, roughly retrace their paths over
paurth every 16 revolutions, or about every
2 hours. Thus they con repeat, very rapid
lv, their photopraphic coverage

With this unique ability, we should be
nble to monitor surface conditions that
chinge continually: breakups of ice that
endanger shipping, spread of forest fires,
shifting nreas of snow cover. | personally
am looking forward to 4 series of photo
erinpths showing springtime green gradually
snreading north across North America, hut
Lhis will reqquire more elaborate equipment
andd longer lights than we now have,

An orbiting spacecrall can 1ghore baryy-
ers 1 conventional neral photography,
such as bail weather and national bound-
aries. Satellites can easily photograph such
remote areas as the central Sahara (pages
fS8-4), the Himalavas, and western Chino
{pages b64-5), which are difhcult or impos-
sibile to shoot from planes

Satellite Phitography Breaks No Law

The gquestion of nationnd houndaries, in-
cidentally, hias received much thooght by
specindists inspace low, Farth photogra-
phy from above the atmosphers 13 Bow
considersd entirely legal. Resolution 1721,
passed in 1961 by the United Nations Gen-
ernl Assembly, declares that space is free
[or exploration nd use by all natons; and
cannot be cliomed by one country

A fingd advantage of space photography
lies in its extremely wide range of scales.
Conventional air photographs generally
run from a scale of 1-to-5.000 (that is, one
inch on the photograph equals 5,000 inches

Though erosion robs, it aleo builds: The Caloraea River (ol
spelimient into the broad Gulf of Colifornia (3], constant]y
reshaping-islands at the mouth and tinting the water. Spewed

Ehe Teature (0 S enlirety

on the ground) up to 1-te-60,000, Cameras
in spacecraft can achieve this same range
with telephoto lenses, and they can go on up
to scales of 1-to-several milhon. The pictures
with this article, in the areas directly below
Lthe spiicecrall,-are about 1 -to-2:500,000
small wonder, then, thiat scientists in miins
diseiplines
phy, .II.'lIJI..'T.I.|I'1:'.'. metearology, lorestry—iare
eaverly studving the new space photograplis.
Already we have o more accurate concent
of the world's geology, a more objective pic-
ture of the earth’s brood {eatures We are
Geginming to chart inaccessible dreas and Lo
refing our present geological maps. SCientists
at Cinada'’s MeGill University, for example,
have made a detailed annlvsis of Mercury 4
photographs of MNorth Africa, developing a
new atlas of the Sahara thit shows many pre
viobsly unkpown fentures. The U 5 Gedlog-
cal Survey has changed it= charts of Antarc-
tica to remove o mounthin group formerly
thought to be in the Kohler Range, and to
shift 10, 100-foot Mount Siple 45 miles west

geology, peography, OCCanngri-

Froom many voloinoes, the huege Pinecate lava feld splotohes
light sands (5) in the first photograph ever

10 show

In the Sierra Carirarllo, southwest of Co-
lumbus, New Mexico, Geming pietures reveal
n huge and geologically voung volcanic field
that is shown on the Intest geological map of
North America, published just lnst year, is
anly a small and very old area

Similarly, Gemini 4 photographs very clear
v show Mexico's Agun Blanca fault zone (an
irregular line running horizontally neross me
tures | and 2 of the mosaic above)l Yet this
73-mile-long eeologmcal structure had not been
whentified in more than a century of study
and was not even discovered until aerial re-
connalssance picked it up anly o dex acle ago
The boundaries of Mexicos Pinncate volcani

field {(seen so sharply in the same mMosalc &3
the lerge dark blotch o picture 3 to the right
of the Colorado River mouth) were not show'n
on maps as recently as 960

The study of land forms in desert regions
henefits especinlly from space photography.
since Gemin passes regularly across manpy ol
d's :great deserts—Africa’s Sahara,

the wor
Austrafa’s Greatl Sandy, and America’s



FPuthfinder through mountains, the Sants
Lrue Biver (8) pushes north toward

Nucson, ArlZona, culting 8 route for the
sotithern Pacthe Ruileogd and U S
Highwav 54 Commard Pilot Melbivit
held CGemim 4 i vertical posiiion to
enable White to shoot the terrain {ace-an
and capture many detadls that a profile
partrait would have lost. Tao GO e
thiz mosaic, he snapped o frame

every five seconds. Vurintions in ciimera
angle cause the last two pictures to

tilt in relation o the preas as

they Bctually align on the magp
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Hulf-drowned in sand.
L wpper >onovin Biver
=UwsE on Tew maps. Bul
here 1t looks hke a major
streany As i Uwisls dcmoss the SoRnra
eser. demonstrating how different thes st
appears from space. The river survives with the help
of rare and briel thunderstorms that bring 4t to 1
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Mojave, among others Some of the reglonal structures in
these remote areas would require moany vears to decipher
by ground methods—for exumple, the croded fractures
and huge lava flows in Niger's Alr Mountamns (pages H35-9),
which lie in the part of the Sahara traversed by Victor
Englebert in hi= salt caravan article in NaTioxal, GED-
GRAPHIC for Movember, 1965

Pictures such as that of centmal Algerda and of Walvis
Hay on the coast of South-West Africa (pages 655-9) tell
much about how sand dunes form, evolve, and move—
things which we understand very imperfectly so far. Sel-
dom does one see a more stnking natural pattern than that
of the enormous seif dunes near Walvis Bav—200-foot
waves of sand that parallel the prevailing winds for as
much &5 2 hundred miles, in lines so strmght 65510 sugzest
man-madde structures One scientist has suegested that
these dunes may be analogous to the Muartlan “canals™

Siuice photographs may throw new heht on the theory
of continental drift. which holds that the continents have
moved slowly to their préesent positions, hike drifting ice
floes. The western coasthine of Africa and the castern
cogstling of South America, as a case in point, could fit
together like pieces of 4 jigsaw puzzle, suggesting that
these continents were once one but have since separpted
i this iz true, there should be considerable similarity in
the structural patterns of the ancient Precambirinn recks
of the coastal regions of the two continents

Pictures like that of Walvis Bav, which show far more
geologic detadl than maps even though the scale is actually
smaller, may help prove or disprove this theory

An Ageressive Stream Can “Pirate” Waler

The geographer finds much of interest in the extraord)-
nartly barren and remaote region af the Arabian Peninsula
(page 660), The fanastically intricate pattern of the greal
Wiadi Hagramawt shows how much control geologic
structure has over draimoge. Sharp-eved readers will de-
tect, in the tap center of Lthe picture, several vallevs crossed
v another valley. This 15 an example of incipient “stream
piracy,” in which one stream, cutting a path more rapidly
than others, slashes weross them and diverts their waters,

A photograph such s that of west Texas (page 666}
halds subsiantial intérest because—unlike the uninhab-
itedd arens shown in this series—it revedals much evidence
of man. The checkerboard pattern obviously indicates
farmland. while the apparently undivided land at upper
left, too dry for farming, seérves chiefly for cattle ratsing
The great Peemian Basin ofl field shows a= a faint array
of dots (extreme right centerl Many other muar-made
features are visible—eroads, the Midland-Odessa airport,
amnd even a dark blob of smoke from a carbon-hiack plant
near Udessa

The oceans have traditionathy been studied on or in the
water. But the oceanographer now foresees many applica-
tions of pictures made from satellites. They réveal such
things as distribution of aver sediment in gulfs, o5 10 the
photographs of the Colorado River (pages 64%-50) and
Yangtze River mouths (page 662); the topography of the
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SOUTHEAST FLORIDA

Cotton-holl ¢louds shadow the
e of Flovida and comouflage
ity larpest  Inke-—-0OkKeechobee,
center Thunderbends, buillding
up over the Everglades, loosed
torrents of wind-loshed rain Inter
m the dav, Surf outlines the
bowndlary  between  land  and
ocenn. From Cape Kennedy's
arrowhend tip, upper center,
astronnute  spesd  Into space;
Liemini 3, from which this picture
wis made, lifted off 27 hours and
18 vrhits earlier. Dangling like
an clongated earring the island
plaveround of Miam Heach sells
the elitter of 8 sun-spraved sen
inhove) O Kev Largo, 1o the
south, the underwiater beauty
of John Pennckamp Coral Reel
State Park con be sensed even
fram 140 miles aloft
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sen floor, asin the Bahamas (preceding pases):  dhstribution of water, becomes more amd more

even the distribution and temperature of mportant as waler shortazes nrl heavily pop-
ot currents when shown ot infea-red Alm ated arcas. Space photography promises to
since there often is o corrfelation DBelween he wseful even in this held

witter color and depth (the darker, Lthe deeper), : :
olor o e A e Films Monitor Snow and Flood

B
pace pctures provide o rovtiehy check of hy-

rogriaphic charts. They can help locate un The speed of satellites, combined with their
mapned shoals And sudden changes i un- Vsl COVeRARe, Imay permit A funning inven
lerwiater topoeraphy, such os new channels  tory of water Ged up in snow. In the photo-
whilch mav be cob overmuegnt by severe hurrt rraphs wWe can distingdish seasonal snow (rom
canes, can be detected with piciures ke thad Haciers and permanent snow helds, and we
of the Tonzue of the Ocean 1 the Bahamias can even estimite snow depth 'Thius penodi

A6 Hvdrology, the study of the movement and photagraphy of snow-covered regions, along




with surince measurements, can moke possi
ble highly accurate predictions of spring run-
off Such predictions ure vital in Aood control
miid the distribution of imention water in
arens such as the Rocky Mountimine

Large dam projects, involving Nooding of
river vallevs for hundreds of miles upstream,
can draw significantly on hyperaltitude pho-
tographe These show at a glance entire drain-
nge Disins, with vegetation, habitation, rnid
potentind brides sites that must be taken fnto
account |'|_"- ENnEINeers ]'llﬁnl:ung.: FEservinlrs

A close look nt the Sudan picture on page

A1 will show, in the right<bhand corners,
plumes of smake blowing from forest fires
Many of the astronauts have reported seeing
such fires Impeine the value of pictures like
this to the forester in spotting outhreaks of
fire, measuring the spread, and assessing
damage. Similarly., by noting: the |'|:|ﬂ_1|.|f'{' in
vegetation color, he can detect the onset of
timber disease With refined techniques, he
mav in tme be able to make continent-wide
mventories of timber resources

such a capability. would be especially use-
ful to many nations that have come into beme

FETECHAARE i Aeps Tmise @R |

MOROCCO AND IFNI

Whirlpoal of wind and clowd

gathers ol the bnck-red coast of
Morocco and its nelghbor, the tiny
spanish terotory of ol North-
easl  winile '|:'.1]'|'l|||"'||ru:_' the Anti
Atlas Mountains rush ofishore with
e foree 1o swirl the strato-
cumulus clowds over the Atlantic
[ean into s vortex Twirls and zie-
engs of Anb Atle ridees 81 right
erotion » effects on  folded
sedimentary rock

In Casablanca. Maorocon's
et , 4 membaer of the roval guard

={ands walch (ibove).
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SERE FACE OF
AFRICAN DESERTS

Ciant bull's-eve in Mauritania, the
Hichat Strocture (1) may have been born
af & meteorite’s impact, erosiun produced
s concentnce ndges.

Lava fows, probably from  liddares,
pancake the Air Mountiins of Niger (2)

Wavelike sedf dunes (§), some 200 feet
high and 100 miles long, ripple throush
the Nuamib Desert near Walvis Bay on
the coast of South-West Africa, The pink:
hued sands hide unknown fortunes in
dinmands

Sahara dunes in Algeria (4, upper left)
resermibile pitched tents Plavas, dev lake
berde crusted with salt, pock the artd land

singe World War TL They find that independence brings problems,
such as the need 10 develop independent cconomies. This means
locating and using naturad resources—timber, for example

Another possible application, especiallv in North Africa, lies in
planning transcontinental communication Hnes. With u photograph
like that of central Algeria (left, 4), engineers can pick out promising
routes for rilroads and highways

For such purposes, orbital photographs may be more useful than
mps, because they can show many different aspects of a wide area
of the carth al a glance.

It happens that most space photographs so far have been taken
over the developing countries in Afrnca, Asia, and South America,
pecause the ttlved paths of manned U S spacecraft swing only 32°
above and below the Equator. Thus, many of the first applications
of the world's most advanced technology mav be to back ward oresis.

Mid-ocean Typhoon Charted From Space

Although the weatherman has his own hyperaltitude photog:
raphy in the bluck-and-white television output of Tiros and Nimbus
satellites,® he finds the color and sharper detail of nstronaut photog-
raphy useful in tracing weather patterns. And for spotting hurri-
canes and typhoons, the quick eve of an astronau may give much
taster warning than a televised picture that must be interpreted. In
August, 1965, Astronauts Cooper and Conrad reported Typhoon
Poreen in mid-Pacific. Nobody else knew precisely where the storm
wias, The San Francisco weather burean, armed with this informa-
tiom, immediately issued a warning to sea and air traffic

Eventually other kinds of sensors will supplement the camera
hlm. As an example, mdar can penctrate clouds, vegetation, and
even =il to give the geologist o picture of underlving bedrock. Infra-
red ymages can reveal crop blights not visible to the eve; for pollu-
tion studies they van detect smoke coming from industrial sources

And the eve, of course, will always add its information to that of
the camera. How useful it can be was dramatically demonstrated by
Gordon Cooper, whose 22-orbit flight in May, 1963, produced the
muost valuable pictures of Project Mercury,

Cooper has & nearly photographic memory for colors and shapes,

"Estracrdinary pictures made by Tirns | appedred iy NATORAL 5 EDGEAFHIC in

Alpusd, 1900, and two yweeping views from Nimbus 1 Febreuaary, 1963
A



SUDAN AND  Sun spotlights a switery mare (righi)
SOUTH ABARBIA af the White Nile: Sudan's Sudd, o
Hi-mile-wade swamp Smoke walls

v Torest Hres al wpper ind lower

rrht On the dner cOdst, waomen

bundle agamst stingpne sancs (left)

Dy canyvons choked with sand etch
g pattern like branches of a dear trec
arross the ard Hagramawt plateiu
in South Arabia In the huge Wadl
Hagramawt, conter, seven-story md
skvarrapers of Shibilm rise unseen
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which proved valuable in interpreting his
pictures. He also has unusually sharp vision

20/12 instead of the normal 20/ 2{—ena-
bling him to pick oul manv small objects on
earth. His visonl observations on hi= return

aroused 4 vigorous controversy for g nme

“1 could detect individual houses,” he re-
ported, “in the low-humidity and cloudless
sreas such as the Himalavas, the Tibetan
plam, and the southwestern desert of the
United States. [ saw several individoal houwses
with smoke coming from the chimneys in the
high country around the Himalavas . .. 1 saw
what | took to be a vehicle along a road - in
the Arizona-west Texas aren

“l saw a steam locomotive by secingg the
smoke first; then I noted the object moving
along what was apparently a track .. | also
saw the wake of a boat in & laree river in the
Burma-India drea”

Gl

see such abjects 100-0dd miles away with
the unaided ever Nonsense, insisted some
icientists. A few sugeested that prolonged
weightlessness somehow enhances evisight;
others sald it produces hallucinations.

But a thoroegh investgation in the border
region, where Cooper said he saw a vehicle
revealed that a white-topped border-patrol
truck had driven along a lonely road at just
the time and place Cooper hod reported

To zettle the guoestion further, D S0
Duntlev, principal investigator for the Geming
visual-acuity experiments, devised an in-
getious test for the Gemind astronauls,

The National Geographic Society was
asked to make wn exhaustive annlvsis of a
number of sites to find fat test areas with o
minimum of cloud cover and vegetation. The
search produced two highly suitabile sites—

(Ceontinmied on page 66V
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WEATHER BRINGS
A DAILY MIRACLE

ITTEENITEEIY B BEiE

Finger of min-soaked soil stabs n dev plain in
ail-rich west Texas: A Gemim 4 phitograph shows
how thunderstorms hud doused sorme wrens, while
nit a trace fell nearby. To a sharp éve, the scene
teems with life: Rectangles of worked land mark a
jdchwork of rmnches, lower right and center; @
highwiy links thrving Odessa and Midland, abave
center at oght, and the Pecos River cuts across
cotinn-growing cnumwtry At ugiper nghi

Shingles of cellular clowds, eich o big that no
photagraph from earth or aircrafl ever shower
mare than one, oo the weslern Paicific
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ANDES AND
LAKE TITICACA

snow-wivrged giants ol
the Andes, South America’s
longest and loftied  moun-
tiin riange, march of left cen-
ter beside Bolivia’s Altiplano
andl Lake Titieacs, at 12,506
teet the world's highest mav-
ahle lake. Fidth from these
wilers supplvy the stall of an
Indinn vendor (mbovel Lile
a huge chocolate drop, o plug
of volcanie rock looms an the
shire 81 the Peruvian buor
tler. T he camern looks sputh-
ward o Liake Moopo, top
center, and sl flats, upper
nght. At twilight, the sun's
sianting  reyve sl A sheen
gver the hilae-robed Land.

one pesr Laredo, 1n Texas, and one near Car
narvon, m Western Australin

At hioth sites, |4H‘:1,‘|:' white markers, measur-
ing from about 130 to 600 feet long, were Taid
out in various patterns. Dr. Duntley asked the
astronauts an both Geming 5 and Gemint 7 to
find and descnbe the targets.

Pllots on each flight saw many of the mark-
ers and described their patterns Moreover,
eve tests before, during, and after the flights
reveded no change In visual ability, A< Dir
Duntley said, the expermments indicated that
Cooper saw what he said he saw,

Livter observations by Gemini pilots added
further vonfirmation. Ed White, after the
tight of Gemini 4 in June, 1965.* reported

“The thing that impressed me wasthe clar-
ity with which vou could see objects down
there, You could see roads and wakes of ships
very clearly Syddney |Australia] looked
like a fine spaderweb of light ™

Conrad said that on most passes across
southern California he could see airliners
coming into Los Angeles

Farth Appears Blue From Space

I'hree major observations run through as
tronaut reports: The sky in space is black: the
wortdd has an unexpectedly high degree of
cioud cover: and the earth 15 a blue pline

“Dhuring the day, the carth has a predomi-
nanty bluish cast,” Cooper reported. *1 found
that green showed up very little. Water looked
viery blue, and heavy forest looked blue-sreen
The vnly really distinctive green showed up
in the high Tibetan area Some hich lnkes
were a bright emerald green. .. ."

The blueness of ¢arth does show up in
mans of the |r]1u|:u|._"r;[;:|]‘|_-; in this series. But
one must kéep in mind that film, aided by n
haze hlter, does not alwavs see thezame colors
as the eve, and that ot different times atmos-
pheric conditions create different color quali-
ties. Thus the beautiful China view on pages
G64-5 seems to show less of the characteristic
blue of photography from space, perhaps
because the green has been accentunted by the
filter and the thin blanket of air between the
cameri and this high mountain-ridged area

As a scientific tool, photoeraphy of earth
from space is m i< mfancy. [1s very earliest
beginnings go back only two decades, to the
mctures taken by captured V-2 rockets fired
tram White Sands Proving Ground, New Mex-
i, shortly after the end of World War [LY

moe” Amerreas 6,000 Mile Walk in Spoce,” NATIONAL
Lol AN HIC, Seiiiembaer, | 065

PNATIONAL GEODGRAFHIC presented the hest of 1hese

pictires 10 “hecing the Eartly Fram 80 Mibes Up” o
Clvde T. Holliday, ln the Oitober, 10950, issge.
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Better pactures were taken from alUludes as il ms
138 miles by the Navy's Viking rocket= in 1954 and 1955,
hut they were <hot at such obligque angles that they gave
little useful geological information.

Television from space begnn in 1960 with the first of
the successful Tiros weather sote
lowed 1n 1964 and 1966 by the far more advanced Nim-
hue satellites. Together they have produced well over a
mitlion pictures Nimbus circles the globe in a polar orbit,
g0 gatch dny it sees the entire 197 million square males of
earth rotating beneath it A smegle Nimbus photograph
covers a million square miles

Odddly enough, these pictures from altitudes of 250 to
600 miles reveal very little evidence of civilization. From
that high up, vou cannot see New York City, or Los An-
geles, or Tokvo, Even the worlds longest hridees and
the most ¢lnborate networks of hghwavs (ol 1o appear
in these photographs taken by unmanned satellites and
televized to earth. Indeed, except for three items—a el
coftrail, a single highway cut through Tennessee [oress
land, and o peometnie pottern of snow-flled logming
swath: in Canarla—no clues in the 27.000 piciures taken
by the first Nimbus suggest man's presence on earth

This is one regson {or scientists” cantion in interpreting
the Marnor 4 photographs of Mars, A similar pirobe
of earth by hyvpothetical Murtians might provide little
evidenee of life, and none at all of intelligent beings

Future manned space fights will test new flms, differ
ent types of Camerns, and new radiar andd nfra-red scan
ning devices. Such flights will enable astronsuts to see
and photograph earth from a wide range of distangces, all
the way out to the moon, a guarter of a million miles
away, Already, an unmanned U 5. satellite his given us
the first portrait of our earth a5 a planet in space—ithe
historic pictare token st Aogost 23 while Lonar Orbater
circled the moon THE END

lites These were ol

WESTERN
AUSTRALIA

"1 can 4ed i exulied Astro-
naut Schirrn on spying the Cor-
narvon Uracking ¢tation on the
detlta of the Glscowyne Hiver at
lower leflt Approsching Aus-
tralia, where the Kangaroo
eoiams (lelt), Gemind & flies aver
pervt ] -thin i3lgneds 0 the mouth
of Shark Bay and smaller DPen-
ham Sowndd

Perth, 500 milessouth, turned
on all its irhts to welcome John
Leslonn om has historic space ven-
ture 10 1962—Amenca’s first
manned orbital thght
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Proud Primitives.
the Nuba People

By OSKAR LUZ
Photographs by HORST LUZ

Sufllering for beauty; Blood trickles from OWARD EVENING i =zrew cooler, and
the freshly soarred back of & stojc 13-year- Tesse sat down on a flat stone at the edge
old girl of the Masakin Qisar, & Nubn tribe. of the tobaceo patch. She was ready for the

ordleal that would enhance her beautv,

The pain? The girl's serenity denied all dread of
it, and the presence of white-skinned strangers,
who would witness the cutting and scarring of her
body, seemed not 1o ruffle her composure

wWe who had come to Tesse's village {rom [ar-
pway Germany ageeed that cicatrization could
only ild the lity, tor notureé had mode the vouhe
lady comely, bright-eved, and graceful as a doe. At
15 she was as attractive as she need ever be. But
to the tribespeople of the Nuba Mountains in cen-
tral Sudan, a @irl without scars is unthinkable

Tesse was a budding beduly of the Negroud tribe
called Masakin Qisar—the "“Short Masakin” (Al
most within rifleshot live the Masakin Tiwal, the
“Tall Masakin.") Among these happy and spirited
people, whe normally wear no clothes, skin decora-
ton 15 an invarinble concession o vanitv,

Tesse already bore blisterlike scars from earlier
cosmetic surgery. Traditional embossing patterned
her wrms, breasts, and stomach. sow she would
recelve three rows of cuats that would produoce
bumplike welts upon her left shoulder This addi-
tional stippling would allow Tesse to walk with
new pride as a voung lady almost grown up.

UL HRARTE B .6 § Rosse-Gogo, a woman skilled in these tribal
“Thriee rows across the lelt shoulder is one rites, performed the surgical honors, Using o stout
of the most loved designs,” the nuthor re thorn, she lifted the skin on Tesse's left shoulder
parts. “Below lies the heart! The love life blade Then, with the front edes of a small knife
—happineis with a man-—is thus mode shaped like a spatula, she firmly made a short inci-
favorable” These, and additional cuts son. SWiltly and deftiy she repeated the process in
PUDUEG, with. sallva anc. sesame. o4, "'_"-L“ a row ol cuts Blood irickled down (left), but Tesse
form a patlern of welts like those covernmg neither flinched nor showed any emotion.

the entire back of the woman at left—the
anery of a4 naked peaple

sudan limits access to the area, hiut Mr
L received special permission to record
it unigque customs before they disappear
throigh contact with civilization

After a few minutles,; the skin artist wiped off
the blood, spat on the wounds, and rubbed a little












In a mud-walled Camelot, castlelike huts con-
form o centuries-old plans The five-turret dwell-
g ol the Masakin reserves & separste room for
each household activity (mghtl, Hushband and wife
live with thelr own families unti] she first hecomes
pregnant, then he starts building. the complex
Repairs go on regularly on thatéh roofs and crum-
bling walls af dried muwd

Framed by an oval doorway, & woman grinds
the day's ration of millet A tined stick, anchored
I the wall, substitutes for 2 cupboard. Calnbashes,
clay pots, and a jam tin from the expedition's
supplies cluttes the Nour mill

sesame oil into them. Tesse rose from her trial, this beauty treatment
at an end. More would follow over the yvears

The nonchalance of the voung lady made the incident all the more
incredible. The seene reminded mé that we had come to the end of o
very long road, a road that had brought us deep into the mystery and
immensity of Africia We were lucky to be here at all, for the Sudanese
Government limits aocess 10 the Nuba Mountains

In Khartoum, shaved and swell-pressed, we had presented ourselves
with some trepidation to a2 government official

“We hold 1t most important, sir,” 1 said, "o make a record of the
primitive cultures of the Nuba people before progress further impairs
their way of life”

The afficial knew of our careful preparations for filminz the Nuba
crafts and ceremomes and for recording their songe, and he must have
senaed our zeal and earnestness He npproved the permits that would
admit us to the distreict and allow us to conduct our studies

»outh from k1 Obeid the road lifts gently toward the central high-
lands of Sudan (maps, page 630). The thin grass bends befare the hot
wind from the Sahary, and through the sparsely peopled land the
rutted track links isolnted villages

Down this little-traveled route, one December day, rolled our small
expedition caravan We had two vehicles: our burly; toueh Unimog-5—
a converted four-wheel-drive military truck—and a Volkswagen bus,
also specially equipperd

Mountain Ridees Mark the Land of the Masskin

Uar African journey was mounted under the negis of the Deutsche
MNansen-Gesellschaft, a corporation I had founded. Its name honorsthe
great Norwegian explorer and peacemaker, Fridtjof Nansen. Its mis-
ston: to undertake expeditions to little-Enown aress and make the
information collected avatlable to scientists and research mmstitutions.

The Luz {family was well represented on our African journey, I was
the expedition’s leader. My dentist son-in-law, Dr. Waldemar (*Wag-
wel”) Herz, came plong to make anthropolomcal field studies and to
serve as deputy leader and doctor. My oldest son Horst, an architect,
wits chiel photographer. To round out our group we brought agricul-
turizt Roll Engel and educator Friedrich Rothe

Along that road dimed at the Equator, blue ridges at last nicked the
horizon. The Nuba Mountains! Bouncing through dry wadis, we sped
on to Kadugli, where the amiable military chief greeted us in immacu-
late khaki uniform and jaunty cap.

We explained that we wanted to visit several of the Nubi tribes, bt
hoped to focus our waork an one of the more primitive groups, perhaps
the Ma=akin (Qisar.






When the officer understood that we were
entirely self-sufficient, with plenty of gasoline,
ample food and water, and a stand-bv iltra-
tion KM, he agreed to mve us free rein in ogr
witndlerings, He assigned us an interpreter,
a bright young policeman who spoke both
Arabie and English

Calling onthe various tribe<. we found each
differed from the others Thev lived scattered
among the gray and reddish eranite of the
~uba Mountains, the Short Masakin in seven
villages on the soath (Hnee of the region

A we sKirted W steep Knoll one morning
and Mpasakin huts came into view, Horst
jumped on the brakes of the Unimog. Shouts
came trom the bus following ¢lose hehing us:
“Are vou crazy? We nlmost rnmmed you!™

Horst just stared | followed his goee to a
griacelul voung girl standing in the breeze on
i rock outcropping. Unencumbered except for
bead strings around neck and waist, she was
a black nymph on a pedestal

But she moved Her torso made writhing,
sinuous mobions and her arm swept an arc
above her hemd. At the end of a rope she
whirled a narrow shingle of wood that pro
duced nsoft buzzing sound

This was the humming whip, a musica
af the Masakin

'||.I|_'l,

EMd Mek Caives Orders on Tupe

The huts, 200 vards farther on, were those
of a villnge called Tadore. It was not hard to
persuade the bovs o stop. We drew up our
es Where two big acacias cast pools of
shade, pad our respects to the chief, and with
his rendy npproval set up our base cump, The
efitire village turned out to greel us—the chief,
his sons, his nephews and nieces, all his n-
merous relatives, Choef Naty barked an order
to bring marissa, a beer made from millet.
and as the calabash passed around, he bide
s “'1"1['11.ITI.|.:'

The crowd responded with nods and smiles
when we played o taped message of introduc
tion in one of the Nuba dialects from the mek
—ihe chief—aof nedrby Reikha

“arangers have come to us,” said the words
from the turmmng spool. “They desire to work
near us: it only for themselves, hut also to
el knowledge that can help us. Thev are
good people. Receive them hospitably, as i
they came from vour own mother Help them
Sa =iy 1, vour ald mek, to vow”

The people ot first treated uys with reserve:
trug¢ acceplance came later i our two-month
sojourn. Lhey were oqunte unembarrassed
about their own nakedness; their diffidence

vehit

Bold frescoes enliven the wall of a hut at
Tardoro. A giraffe-necked camel stares skyv-
wirel beneath a shield, a stvlized man, and
a crudely drawn child. Pamted for pleasumn
they have no rifunl meanine A boadded
walkme stick awails its owner

Hunnmeg witer in every compound
amazed the uthor. SUll wearing her finers
a voung Subacowoman tioes her oadly show
ef hetween two turretsof her home idineram
page 6771 A padr of antelope horns crpelles
the shower's wilef reservorr—a pol W hen
the ather reaches up and tilts the vessel
waler stredms Trom a hole near the m

Home builders vilue the horns Farmeely,
thes comld obtmn them with lintle troubie b
hunting. bul mow that Larige game hcis van
ished they must trade for them. o use plain
wonden pees Decorations on the compound
witll and the curving tureet siddes revenl
[«lamie inftuence

rl:"l



stemmed mostly from puzziement At omr man- ally fashoned on stone foundiations, the huts
rer Alvd Apipearandci iTt Taxatn ol stieredl insiols nd oul with
Many of the Masakin had never séen an Eu mudl The windowless eviinders huddle clos:

Wills close off

ropedan, We let them chale our arms to =atish [OEELher around L CoOurtyr

them=elves that the color would not rab off.  the spaces between them to form a secare and
II ik how "=|l| WE TILLsE | ine |l £F I'I.:'l- I ciafiueled FIV aLE '.IZI|:|- Enciave Loosel
i Horst, "in our shoes, shirts, pants, and  woven grass andd boughs rool the courtvared
absurd pith helmets, and wsighted down with Diavlight eénters each hut throuph a small
cameras: binoculars] sind tapé recorders" round or oval portal, knee-or waist-high from
A Tadoro we had our st close look-at the Lthe groun | he main doorway to the hom
fortresshike Masalkan houses A comcoil grass T PO d aften has the =} ape of @ i-_l"|
ro]  tops each of hive roumd wurrel-shapecd o dmit a person bearing a bulky loa
units (pages G76-71 Starchiv and ssymmetri Chief Natu of Tadoro wnlked with us
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Hospiinhily A1 =howerl ¢ s Bilis
"With me Hves Lhe voungest ol my wives
e cxplained. “Her two chililren, a mrl ol two
ol 4 bBew of five, still Hve with us, Later, thes
| move to their uncle's house
[he chiel s residence Tollowed the pattern
f Alasakin howses idingram, page 677, Ulock-
wise from the main entrande, the first ot s
Lhe sleepinge place of man and wife, The e
and shelters chickens and ponts or ples, which
NaVE Thelr own eroill =Ny entrance, anad &
commaodates bovs ar girls m the loft, reacbed

seprarute portial at a higher lirvri]

! L Thid thard turrel e WIS HEiNges 21yl
Here i SAEEES IRTAT LIl O ’].IE LN e :.u|'=|_'
vkl anil hers .!i.--' Ire Sstorect Spre Erind-

e stones and gran, Somenmes e hushand
occupies the fourth hut, shanng it wath beer
pirs, water jars, and calabashes ol reserve
foodl. The filth turrel, devoized olely to stor-
e, contaihs thié granary, where Lhe famils

1 i | =
AEYEsE of mutlet anc sesjame 1n g

s 1
ars: A ledee in the granary s reserved for

girls, who place their sleeping mats there while
they are secluded during their coming af age

When o mirl 15 eelegsedd from her secliysion,

the [oster lamily puts on 4 g celebration
(ilts are oresented ta the i s Dra-

mrenis, nandl hive cottli
Chief s Wile Serves Muosh For Lanch

Nty casually led me 1o the compound’s
Bathroom. To him, it pladnly wiis just inothet
CONVEeENRIENCoe, IEC (oOrwiys or marissa p[ls
We were soon To nobserve that every Nuba
dwelling has its inside shower

Runminge waler talls from a clav pot—hold

nie abowyt o gallop—suspended between ante
e borns high on one of the courtvard walls
To work the shower, the bather tli= the pol
forward 1 the horn cradle, The water pours
gut of a hole nedr the lip (pare 678

Cihne clay we watched the chilel = voungest
wie, Koishe-Tutu. preparing lunch As sh
oL nboul conking the menl, hér "dress was
onlvy o bead necklace and a narrow band of
Biden IGirk peassing: Detween her lees and
fastened to a grdle of bedds

Vaking two double hondfuls of millet Gour
kaishe-Tutu placed them in o pot of bodling

WAleT ol R M | |-:||_ '.,'l,|||||| FireE 6 T O0OErLEs

rd
| he towur cooked mto & thick mush

["he hittle boy ate out of s own pot, using
Hoamall woddden spoons U hiel ot wite going
1o be lnte for lunch, and so Koishe-Tutu rested
hig dish on pees el on the wall to sgwait hor
mian & relurn

With the mush, which tastes surprisingly

(:oddesses v chony, wornen carr
ket Low i1 mallet weighing
nuch as 75 pounds. | hey step throrzh
n yhharvested Reld on thelr way
fvinie racks two il Hatant, 1
expedition testedd the Ssuba under L
tress of heavy wark Hesults show
thnt Tthesye Duman wors horses cnoum
hurdens and Beat el would fel
European. Women do most of the car
fir w ki ey threshi Froom ikl la
the munjor ¢rop, the Masalon maki

WATTRILLETE: Ly R

Thaurhmut” ol grass iton) cushio
Lree i ETEinifss=, El 0 [ITEAs 5

iwily that tha P11 the skl
eavhne o bump tinder the hole. MNuba
WIHTHT Liedr <uets DUraEn FOOATTY T
EATIVE and TIEEATTIEEE, W rh TR B i
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touph, and its elasticity makes the bowl break
resistant.) The molding and firing of clay pots,
the making of sandals from cowhide, the
haping of a clay flute—there were more sub

lects than we coulid O Wikh

[he peaple seemed 1o enjo etiing togeth
or with us In the evenings to sing and to hen
our songs. We would often play back record
inEs of these eatherines Al the sound of theh
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When we Nee dee ™

[ he Neeroid triibes of the Nubo Mountains
tolul '
admimstrntors cal

wits alwavs “lenidi

erhaps hadf o milbon people. Sudanes:
them all *MNuba,” but by
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came south, and slave troders

thire wis muich
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west pashecd us into the mountain

“High in the hill=-we bhullt Gur rouned how
g5 like forts. Umly in recent vear
GIvCe mare . CoOrmid
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Nive we
o the footinlls

Cliose Lo 31X other com
=nhort Masakin Mokl 1 o-
sarn, Lamir, Tosobi, Taballa, and Buram
Eich has twenty to fifty houses. The popula-
tton. of these villiges s TE feleEntnaring

Tall Masakin

i
L hns s0fl et the watiinmg ol women woki

totals aboiet 6,000

s, Fist 1 wias one volce, then others ook

up the mournful plaint. The ululating ¢horus

rising and falline ke the

Wis ol unmusicial

of an uneven wind. bt there wie no

miistakinge that the sounds were those of unil
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Miracles wereexpected of us A fellow whao
had suffered a bad spinal injury came up to
me “You are a preat dujur [witch doctor)],”
he said. “T saw how you ripped off a Gnger
without spilling blood and quickly stuck it
an again” He had been taken in by o simple
parfor trck 1 had plyed.

“Now you've got to cure my hurt back. Our
kujurs Lo hot irons against my neck, bl
it ehid no good. When vou fix me, I will iring
violl a cow in pavment.”

I told the man that he needed hospital
reatment, but gave him a pun-killing - pd
Next day he appeared again, a wide grin split-
ting his face, leading a cow by the tether

“keep vour cow,” | said *Your pain prol-
ably will come bock."

It did, but somehow his bhock slowly im.
proved. And his fnith inmy "mazic” remained
uncuestinning

Wiomen Use Gon (Hl as a8 Cosmetic

This admirer wns an exception Among the
Nuba we found no foromality aboutl rewird or
evien thanks They did things for ench other
and for us because the need existed. Service
to others is an accepted part of their lives

This & pot to sav thev rejected our gifts
They were delighted to receive salely pins
(Worn B orniments), magnifving glasses (to
start fires), spear points, hammers, axes,
spatles, cowrie shells, beads, and—the mast
popular item—anuff The ladies were frantic
for our skin lotion. They even prized our gun
oll-—n drop on the hand was instantly rubbed
mto hadr or skin amid chortles of glee

During breaks in our evening song sessions,
as the beer calabazh passed among us, we
asked the old chief many questions. What are
the Nuba marrigee customs and taboos?

"We have certain forbidden marriazes,” he
explained. “We may not marry two sisters,
even though we can afford more than one
wifie, Also, wi must marry outside our own
clan. If we should disregard these anclent

rales, wo would not be punished, bul the dis—

approval of our community would be more
unplea=sant than whipping or fines”

“At what nge do your men marry?” Horst
asked the chiel

National Geographic, Novémber, 1966

“Aleppo, my foster son, was barelv 14 when
he wanted to marry Gaga-Gashal, danghter
of the chief of Tosarn, in another clan, Gaga
was onlv 9 when Aleppo’s mother brought
gifts to the parents of Giaga ty declure Alep-
po's st The poarents, and Gagn hersell, were
aereeable. Was not Aleppo strong? And haud
he not shown his mettle as o wrestlep?”

“Ihd those two marry then, at 14 and 97"

“Nio, they only became enpgiued. Aleppo
wanted to keep on as o member of the wres-
dipe team, and Gaza had not vet motured,

“Spon Aleppo will be 200," Natu went on
“*1 have alreudy set astde one head of cattle,
three goats, and twelve spears for Aleppo. At
a family feast, after the harvest is fiinizhed. he
will hand aver bridal gifts to Gaea's father
The marnage 15 then concluded.

“But Gaga will continue to live with her
foster parents; that is. ih the house of the
maternal uncle She will work there by day,
and anly at night will she stay with Algppo
hore in Tadoro.™

Andwhen would they have theirown home?

“When Gagn gets with child, Aleppo will
biilel o house for bis family. And when Gaga
movies in with her hushand, she will bhring
with her some baskets of millet, sestme, and
beans, and also some cooling utensils, gourds,
and pots. But from that time on, he and she
will hiave to take care of themselves.”

Curiosity aboul opur family hie nagged
Natuw, One day the chief found me al my tvpe-
writer, writing up my journal ‘and taking
cire of correspondence

“Are yvou wrning o your wives? he nsked

“Yes." | replied, not saying that 1 had only
one. The admission would have undermined
my presiige

Muother-tohe Gets Ritual Scars

True love among the Nuba makes strange
demands One day we watched Craga oot dec-
orative skin patterns on Aleppo’s arm, In
barely 20 minutes, she made 120 incistons in
her fiance's skin, The procedure seemed Lo
lenve both lovers quite unperturhed.

Later we watched Rumbe-Gogo, 3 popu-
lar cosmetic surgeon of Tosara, cut long scars
on the abdomen of a pregnant woman. Every

Relentless eve of mother examines ber offspring; Gnding dirt around the eves, she
leanses them with her tongue. The second wife of o chief, this woman will breast-fecd
her baby for three or four vears Nuba men may take more than one spoiese, but few
are rich enotigh to afford ostras. Besides supporting o4 new wife and her youngsiers, o

man must bulld a separate compound of huts for them.
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vOUung woman expecting het Hirst child he Nuba are extremely hard-working.

ceives Lhese ritual scars, and they follow a L oy fime o ey put Horin mor

pattern of eight to ten pairs of wings. each  during the millet harvest Roll Enge

NAYVINE three Teathers Yot 60 incizions came with us Trom thi "'.|.-'=-1".rl.||--]I'-I.|'I'..

miist be mide, each near

v four inches long hidd Deen commissioned o report on the [ood

Rirht and left of the navel, a scorpion pattern situntion. Early and [ate, Rolf was

il

<0 must be apnlied helcls with the laborng tribesmern

il ks, !!'||_"

Rumbe-Lvopo crouched before hercustomer In April the rainy season hemns, i

whio sal leaning arainst the wildl of one of the el of May sowing 15 complelecd

| he prople

huts, For this operation, she cul with a razor- ool ther hght millet crop in Sovember, bul

Jhuirp splinter of rock crysta

natural sharpness, this material 18 much pre the late, or heavy, millet Adter

| T 1 " N | I y - - ll
Hecause of it not untll December do they start to bring in

ITViEsl,

ferred over steel for making the long abdorm cattle are driven to the fields and nllowed to

mit! mmetsions: Slowly, slowly! Rumhbe-Croen graze on the stubbls

cowld not be hurned, for the gashes had Lo D

Hot Wark i the Millet Fields

precisely parallel

skin scarring {or 2 MNuba girl starts whe The major mil
she 18 seven or elght By the time she has inlowlands nlong way from Lh
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borne her chilldren, a Nubaowoman s Doy the matives, it wis about a8 six-mile hike

|. W Tew ireds [roede ol CeC oAt |'i'.- |||-.|_ if one of our vehicles h |il|||'|':|"| (85

o the Nuoba men, however, idre reserved (o Tadoros plantations of durra, the

the most beautiful patterns, symbolic motifs  of millet that provide< the stapl

I Ures =.'._|1||| L LI o on theu ettt andd leafnep, durrd resembles miezi

cpwhere, The artisl culs much All day in the hot sun the men would tire

deeper inte the man's skin, producing a de-  lessly wield koives or jron spearheads o cul

1o un mieher reliel the bushy gratn-beaninge ears from the stalk

Bands and swirls, rut by a sharp blade, pattern the heard of o von L Am odcir s1ster
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In the aftermoon the women wogld arrve
with large haskets which they macked with
-'.|'|| .1h||'.'|- I'.'||,
heavy lnbaor it was, carrvintt on thele hends
i drving racks
snmie [wo mues awny (pages bEl-3)

With a Muba helper, Rolf followed the men
andl women, measonng therr bodudy refictmins

durra 1o a level Fmis. Hepvy,

Lhese |oaels of 75 ||'.|:||'.|:I- iy |

(o the extreome stress ol arduous work in the
bilistering hemt
glectronic recording instrument, siuneg by o
leathier strap around s neck, ke o
rette mrl's

Rolf s assistanl carrtedd oo

o
Ry 1I.‘|."|r|,'_- from 11 led to elec-

ireelee attached to the earlobes of his
ine <tubiects: the wires transrmitted their pulse

Swrpl-

rates Cusping from an aftermoon in the fields,
Rolfl voiced his amizement: 1 don’t know
how they stand 1t! They are certainly bunlt
of steel.

[Thee Suba harvies! 1= a2 community project;

“oihbors and relatives 1odn in "l._'.,L|IiI|L' each

Natonal Creographic, November, 1966

TLO = CTom, I||'“,|'| LheEn TMMoYve on 1o I1I'||'|r','||."'."-
Liunng the cutting of the crop, the owner ol
npaiticular plot does Hitle work an' his own
property. He is too busy plaving host—sere-
g food. plying the harvesters with minrssa,
cniertiinment IJ”:-"

Wares 15 tuinknowti, bul thore 1= §

pven furmishing musica
menk ol
heavy expense—the many baskets of gridn
vansumed in brewing the beer

In March, chanting team= of men thresh
the dried durra, alling the panicles with their
flat clubs (page 684) To clean the grain, the
women hift filled calabashes high in the mo
und the wind carcies Off the chaff as thev let
the contents trickle into baskets

Because graxing 1€ acanty atd animads are

poor ooy, catthe rasing s of seconanr

importance, Milk, considered palatable only
when sour, is mainly reserviedd for wrestling
champions and old men Sowr milk and but
ter dalso find use as o skin lotion and adarn-
ment for voung men and girls durine Moba
Mol many, however, are -able to
afford this luxur

Il.“\'rlql |l|'

Villages Tuke Turmes as Festival Hosts

With the

'||||I- i

come lestival trme. the
1w sandios—wild Jam-
horees of dancing, singng, and wrestling. The
hitrren vallevs stivred with life, and between
December 15 and January 25 the village chiefs
arranued n score ol preater nnd lesser sandas
Thi tinped  in
seven Masakmm villages

As messengers ran over the hills to invite
WATTTEDN
hrewing vast guiantities of mariss

harvest

niehts of 1

SANTH|

W rotation outssde the

the guesls, the huster]l themselvies
"his ey
andd of the Nubo his

san  Lrermian beer

ervilay beverage In the

much less potenchy andd
this undoubtedly explains wny 1 never saw
N intoxtcated] tribsesmin

“wone of us will soon forget the sianda at

Uosara. 'We joined the exodus that started

Friends robe o prowud champion; hrighi

|;'.||- il oL Cathi ter LI W irissl i

kin decorates ankles and Knees. His shaverd
head prechudes hair grips: ashes reduce slip
periness -amnd, Aghters believe, Eive extro

ebreneth. Al vear the village champron . chogs
o wiork, bul trmns for the sanda. He éats i
millet mush,

rmilk, and honey. An

spsc ] diet of SPEq I, SOUT
esietanl (etty hirinegs

the crowning touch—a (rneesd pith helmel
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from Tadoro early in the afternoon. For us  Kerchiefs, hats, and sandals. Most waore no

it wue n wolk of only three miles, but faor clothing at all, only their ornameénts
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wi or three hours had whitened themselves with ashes. The

People moved in small or large groujs, rhostly powdeéring helps the hehters gel a

Fhe men carried grip on each other amd, Nuba wrestlers be

SOMETHTES 2ven Eng
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Ribbons and strips of skin, animal tails; and  Former champions and Current lavorites wore
ralt s B dee ke them [Those who owned such iavish costumies fastuoned of skins and lops

thines also wore hits of colored loth. hanil strips of lith (orecedimng paies)
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From brapled round legther belis, black
cows' talls dangled down behind, Some hehit-
ibashes from the smiall of thenr

s UIFVTA -I_--:_E |rr1|:|ru:-:|:-n.

ers hung ca
hacks: 8= long as [hes
they would prove that their wearers had no
veen thrown

same of the =icls and women carried carverd
whirled with the
= festive dav, the

wnaved and

canes o be
rhivibhm ol the
Nuba women's Lip

mnce. Uin i

MiEs of wood, stone, oF

Al IIT CArThe

hashies. T

'hey began the bout by hissing and ficking out their tongoes T h

ey touch ground with any part of the isdy except the feet loses, Wardlen

PHEfiie saniEnlie
bers willow in the whitening, while (rends

wiubha belleve that

Ivary hard to be the longest they owned. | saw
many that protraded more than an meh from
the lower lip (page 69
Whiat a fantastic sight
Losarn, o see the multitude that had coma

when we reached

teEEther in the dusty valley for this greal san-
dia! While the Ers Were
ing. the teemine mass of cdusky Bidies

was falling back here an
apenmircles of the hghting nngs (pages 674-5)
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Lthere to lorm Lhe

A€t <trare

Crunting ond grasping, two wrestlers strive o make each other fall
firs

i EWailEr 40 I g i ) e K LhH |_r|.|.'l.||

Like o Toollsall here, the victor, adoroed with a wildieat il nde= n

triwmph (abvove), while villagers davee in bis honer

Chostly glee club garners strength to ward off evil spirts by hathing

canila. Leandne over a tubhlike hole, meim
(ROPULE O e | i -.jI.J

nagic branches also grve protection
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Greased with butter and =ecame oil, the hod-
ies of the girls and women plistened in the
afternoon lght,

Each wvillage had sent a fozen wrestlers,
led byits champion, The sequence of matches
anc the pairines seemed o proceed withowt
prearrangement

Crowds gathered at the rallving banners
carried by their favorites, When spectaiors
pressed too close to their barrel-chested he-
roes, wardens drove them back by beating
the ground af their feet with long-handled
leather puddles, like oversize {iv swatters

Wreestlers Fight With Duncelike Motions

A wrestler diances into the ring, looks chal-
lengingly arouni, assumes a hghting stance,
elbows on his knees—and walts. Whoever
necepts the summons enters the ring,

In Nuba wresthng, the first to touch ground
with hip or head, arm, knee, or shoalder—
wny part of the body other than the levt—loses

Now the two men take measare of each
other, crouching, wary, lexing hulging biceps.
To overawe the oppanent, they whirl with
springy steps; shake arms and shoulders,
limber up, and ripple their muscles,

Une wrestler darts {forward, taps his head,
feints probingly, backs away, flicks his tongue
in and out, advances again. The easy, grace-
ful movemenls resemble a dance.

The adversary springs forward, reaches
down, tries to seize his opponent’s legs (pages
694-5), The two grapple, arms colled around
each other. One lifts his opponent and at-
tempts to throw him to the ground, but the
other, catlike. lands on his feet

It 15 only a momentary reprieve. A aguick
fake, a rush, another clinch, another Bit—:and
this time the victim is slammed on his but-
tocks to the ground, Next match

When daviight faded into dusk, a blast on
a six-foolt horn signaled the end of the wres-
thng The instrument 1s fashioned parthy from
a-kudu horn, but mast of its length is modeled
from beeswax. The festivities continued,
awaiting the rising of the moon to light the
homeward wav. Meanwhile, the morissa
calabashes passed back and farth.

Now it was time toodance. Bovs and pirls,
lavishly adorned though naked, took up ther

National Geographic, November, 1966

positions. Drumbeats and <strummed guitars
—the native five-stringed benembenes—sent
movernent into the voungsters’ bodies; fieet
stamped the ground, arms lifted, bodies quiv-
eredl 1o the rhythm of the dance. The sons
and daughters of the Nuba felt their hearts
¢che the music's beat. We saw Tes=e, her
recentlyv-scarred shoulder almost healed,
jouncing and gyrating with vouthful jov

At last, with the nsing moon, one by one
the drums fell mute. Then, like the bilinking
beacons of giant fireflies, the beams of Aash-
lights swept the darkneéss. Every tenth man’s
hiand, it seemed. held o long silver-colored
torch. The Arab traders had found abest seller!

Quietly and without hurry, village groups
gathered together, then began the march home
through the night. Silent columns wound
away through the bush, through vallevs and
over hills, back to their wvillages and hill.
shadowed huts

Tears and Honking Horms Say Furewell

By early February we had finished our
work. Looking back, we could take pride in
what had been done

We had made 15 films, the orginal prnts
to be held by the Institute for Scientific Films
al Grottingen, This fnstitute furnishes docu-
menbiries to researchers throughout the world,

We had taken some 500 color photographs
and as moany blnck and whités, and hod made
S0 tape recordings of Nubn songs and speech.
Anthropological measurements were taken
from more than 200 peaple by Wagge! and
Horst, including five photographs of each
one’s phvsigue. These records werd Lo be
turned over to the Anthropologicnl Institute
of Tibingen Umversity for study We also
had detailed drawings of buildings and sam-
ples of implements and weapons Roll Engel
wottld report on agriculture to the Max-
Planck-Institut, and Friedrich Rathe would
submit a study of Muba education to Tidbing:
en University.

On the day of sur departure, Natu present-
et to me his handsomest spear. More than
200 peraple <aw us off, Goaea-Goshol with tears
in her eves, Koishe-Tutu waving & new scarf
we had given ber. Horns bleating, our vehicles
rolled out into the plain THE END

Muscles ke iron, his leather arm amulet worn as msurance against disaster, o cham:
mon wrestler exuides confidence Tn his world, a man's strength and agifity count for
minch, and ot festhvals heearns the plaudits of hiz peers. Bul modern civilbention—a force
bevoned his comprehrnson—threatens s promabive wav of life.
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N A WARM MORNING not long ago,

nineteen elders of the Moz tribe gathered

under a shady umbrella tree on the rim ol

a gorge o East Adrica. They had assembled al

the request of the grent anthropologist Dr. Louis

5. B. Lenkev, who cougght the help of these sparit-

el and primitive peaple tn saving one of man's
priceless hentages—O|duvm Gorge

Fossils of early man are riarer than the mosi
preciows stones. Yet Olduvail has vielded remains
—zome onlyv smull frogments—ol 18 prehistone
mdividunis, 13 of them in the seven years since
the National Geographic Society assumed major
sponsorship of Dr. and M= Leakev's work
(map, page 706, and dieram, poee 707 )

Those momentous discaveries have thrown @
brilllant light upon man's ornginse Begnning
with the inding 1n 1959 of Zinjanihropics, a new
member of the group of near-men called aus
tritlopithecines, they have included an entirely
new species, which Dr. Leakey has named Homo
habilis, nearly two million vears old and be-
lseved o be earth's first tool-moker.™

This incredibly rich lode bns been ascribed to
what Lows lghtly calls “Leakev's luck ™ But it
t& far moare. It stems from the Leakevs' persist-
ence and competence applied to an anthropo
lagrcal <ite without péer

Misal Cuttle Threaten Relies

Sow that site {iced an unusual danger. W hat
the sands ol forgotien deserts, clays of vanished
lakes, and wind-blown ashes of voleanic erip-
thans had preserved for so long, the haols of
Masar cattle could destroy in seconds. Such a
dhisaster hoad already occurred, Three vears ago o
herd spilled down a fossil-rich slope, secking
water. In its wake 8 hominid skull artund one
million veprs old was found crushed

Greatly disturbed, Louis called a barazae, or
meeting, with the Mazai elders and offered to
build two cattle-watering dams in the goree—
provided the herds were kept away from the fos-
sil Beds, The elders agreed, and with National
Urepgraphic Society aid the dame were bullt {page
7040 But recently Dr. Leakey had been shocked
w find thoat the Masa yvoung men were taking
down his thornbush fences and asain dnving
their cattle through the restricted area—so miny
bulls trampihg through anthropology’s maost
delicnte ¢hina shop. Grim-faced, he had called

*Aarv iind Louls Leakey's discoveries in Edst Adrica have
been reported. extensively 11 NVATIONAL LB RAPHIC—
“Firiling the Workd's Earlieil Man” Seplember, 1060, “Ea
pharing 1,7 50000H Years Inlo Man's Past,” Cktabser, 1901
and = Adventures in the Scurch for Man,” January, 1963 See
algg “The Leakivs of Alrcn Family 10 Search of Fredustari
Man * by Melvin AL Pasne, Febrpary, 1965

Preserving

the Ireasures
of Olduvai

Gorge

By MELVIN M. PAYNE, Sc.D.

FExeditive Vice President and Secretsry
Natonal Cieographic Sociery

Hiustrations by National

Geographic photographer
JOSEPH ). SCHERSCHEL
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Racing toward a rendezvous with the past, o
Land-Rover whirls the dust of Olduvai Csorpee
i Taneama, where Ur. Lows 5 B, Leakey
loprposite) probes one of earth’s ncheat hodrds of
fossils. He holds the broken molar of a
dinotherium, an extinet tusked mommal; his ha
cradles o tourth of an extinet elephant. Dhiscoveries
by the famed anthropologist and s wite

Mary have cast revealing light on man's
begrmmngs and drawn thousands of visitors
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cecant meeting of the Masa elders

ronslated frto Masal by gn elder who re-
peated his every gesture
Lowts reminded the Masal of the good n
[NTIors Thrnt :I-'ll I":I'_' EX s Ed III'|'.'.I'|'|'| 'Ill.'l"l
| eakevs, but explained that of thes
Swahili and English on o sign | { a1 the visilor fidd not keep their promise, he would have
tell of the Soctetv's it 1) i % PO R 1o destrov the dams. I the Masal kept Cheir

|I-I'-! L Ii'l' i -II" I |I| I . E.. .:. L LESh ! __.:.r'l'|_-|_ rl.';'“: Illlllll- P § I 1 -'II .'”III Il'l.-ll.. L IJIIrII

g ¥ - Silent stofe in un ages-old droma,

- thiee &hiore ol & N hEda]e




dam, and drinking troughs for the cattle

AMiter o moment of stlence the spokesman
for the elders rose. He leaned on his stoff and
wsed a v switch marde of a wildebeest taal to
emphasize his gestures. This place, he snid
wias rehtfully the home of both the Masai
and the Leakevs He expressed gratituce [or
the help that the Leakevs have always miven
—medicing, emergency ambulance service Lo

the Tanzanian Covernment is cooperating
with the Leakevs to make (Nduvai a rewarid-
ing mecca for increasing numbers of visitors
Having Ars<t been to Olduva when this was
gne of the loneliest spots on enrth, 1 was sur
prised, on o recent visit, (o see rogster {ulls of
dust ahend of us s we neared the camp
“The dav's first visitors comng down Irom
Neorongorn,” Louis said, “More and more
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had to scramble for a foothold A couple with
their two voung bovs, visitors from Nairobi,
wiere making thelr way down the path as we
. Louis greeted them cordialiy

“1 suppose vou're wondering how we know
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where to look for thines.”™ he said, smiblinge at
the bovs. That was exnctly what they had
been wondering—as do most visitors

“Wi examine the surface of theground very
A= wind and water wear awiy the
the olifl, they expoase Tt By L W hat
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" Louls added. “He would watch u:
and then mutter dissustedly, ' Nothine but ol
hones vou can't even eat! "

Lnder the
campsite uged by a hunter more Lhan

vears aen. His

here

thatched roof s pireserved a

Liane tonds lie exactly as he lelt

them., maxed with the bones ol extinet ani
mitds—bones he had spht to extract the mar-
row. Une moment of one day 1n that long-
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vields clues that are
helping scientists plece together the
man. [hasram (oppesite) places the L
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Dlduvar's stony hope chest
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habited the changing landscape flomo faliili
slender, and small-brained, probably:made the tools
found af the oldest level, BHed 1, and upwand imto Hed
I His contemporacy gt Clduvat, Semganthropus, hd
v heavy skull hoesing a tiny brain and immense teeth
diet. Skull and teeth found ir
around the ane-m viel,
o o Homo ere thiscovered 15 fect
bedow Hed [T and somilor to types of proimmtive men
fount in Juva and China D Leakev believes thiat
Homo habiliy séems to be hesding toward modern
man. while Zinpanthropus and Home erenlay mark

in evilution's taneled growih,

ol &aryy homanis
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of branches, may represent one of man’s first
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Marvels of a
Coral Realm

vriicle and photographs by

WALTER A. STARCK I1. Ph.D,







progrim investiEnting e corad-reer hshes undd dptical equapment, underwater transpor
Loral reels—among the olde=t nne rlichest Lntion, and subbmernne Arearms

ANIMAl COMmMmuUnieies i1 II::.- plned FAVE When we lenvve our ||-.l...| -|i.- on LWt

been the subject of surprismgly httle scen Muatecumbe Kev in our 23-foot outhoard skiff

Lite anvestizgation: What speciwes live on o el steer for the reels. we hiterally head for
reel? How do they hive? What are the rela inother world, Two miles offshore, the dark
tionships amonge the many sizes, torms, colors lagoon bottom, chadowed by turtle eraoe
i wave of life of reef inhabitants? Whruptly gives wav 1o the white scoured sani
Lavine by night &8 well as by day, we have f the back reel—the landwnrdd side of the
paght o answer such questons in studles aril tormatton. COur speedine boat seems
uppotted by both the National Geographi sutldenty To take wing through olyv-smooth
~ocTely indd the National Science Foundation viater o untiawed agquamuarine, and the green
In another project of the Institute of Marine  band of the kevs falls rapidly asten

scionce, e Gilbert L. Voss and D, Frederick ; - : ;

: _ Pirate-hehting Ship Lelt It Bones Here
1'.] I'._:l.r! Nave Oie'n stuadyvinge thi |_|||||'_" il
cornl reef populations in Florda waters. Sup (rambaling porpoises, nose (o tul, flee b

poriedd by the Society since 1960, their re fore us. On the ocean foor, weed patches and

earches cenler on shallow reeld of Margol swattered shells appear. The water shodls t

Fizh Shoal. about 24 miles south of Minmi the pale green of six feet or less, and we swee)
':".ll MUCnD Wors nis ||| il .|||| i I.I|l||" '|'-._' - -:E M TR I:'||_ IIVINE i '.-|- .le-f TR :'_l L) TR
FIVS ausTuees Bere thint msoitute faculty o of Alhoator Heel

students: now call it the "Geographic Reef.’ The reef takes its name from the schooner

| Llrgrisdonr i navil vessel that Nacl Deer =i

kit Mukes a Joumes to Another World

eeafud in fghting misates in the arca, but sank

Lur own stucly, lor the most oo, has here th ERd2 atter striking the reel, Uccasion-
focused on Alligator Keel a mie-lnng il allv we have due into the sand and uncovere:
of submerged cornl at the edge: of the indig cannon balls, parts of fun carringes FOLE

Lot Stream, almost four mides off the Momdn spikes; and pottery from Adligator and other

EYES (COIANTAM ANO MARsS, paEes o k-1 iwtims of the reef. At several places, piles o
From the begminmng we knew that in the ballast stoned from Alligetor and from 1 8th

en, as-in space, ordinary terrestrial hardwan centuny Spanish ships form artificial havens

will not work. Thus we became involved in o laor marine Life

SECONGATY research ellorl, JGeveloping apnd The racing shatdow of our boat and the
its we requited: photographic eguipment whir amd wash of our propeller send droves

incderwiiter lights, collecting devices, sound of multhued lishes streaking for the depths;
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in the white light of the
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vmomie hsho it AllEnton
Heel, Lk, Starck found 19
MeW apicies and 6l others
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CGilded pin on sea-fan
ioE, The arrow crab dlife
el ustially hides its beau-
v in A rock-hole den
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Diving to work: The author’s wife Jo and o
stident asststunt leave their hoat seemingls
tethired in mul-ade. It Boats in cevstal water
ahove dark patches of ballost stones from

the Allfgator. The man-af-war foundered in
1522, giving the coral peef its nnme. Maps show
the Starcks” workshop off the Flonda Revs

Uk the job beside a clamp of turtle grass (imset),
Mre Starck captures specimens with anestheti
and dip net. Cardinalfish and high-hats in her
collecting jar revive from the drooeing
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where the pellbcid water shades swiltly to
turguedse and cobalt blue Sixty [eet down,
we glimpee the dark edee of the deep reef,
washed by the Gull Siream.

Back to the reef top we swing

“Drop the anchor,™ 1 call out 1o Jo, my wife

Donning miacks, swim Ans, amd air tunks,
we jump overboard—and joln the inmates of
i vast dned crowded aguarium

Blonde Acquires a Quarter-ton Admirer

Until one day on the coral reefs, 1 did not
know that blondes attracted turtles. Then a
fHend and [ had to deive off a big one that
persisted in approaching too close to my wife.

Equipped with swim hins and Aqua-Langs,
wie hied been collecting angelfish m 95 feet of
indigo water. Jo and 1 were helping graduate
student Henry AL Feddern with & respirch
project, I with a small spear, Jo—hair stream-
ing behind here—with a collecting bag.

A whopping big loggerhead-—he must have
wirighed 500 pounds—muatenalized out of the
dim depths and hovered just above my wife
He looked down it her, Henrv and [ looked

upr @t him, and Jo kept looking for angelfish

swimming iong the ocean foor,
Logwerheads usually are not agpreesive,

but their powerful juws hove n tremendous

potential to hurt., They can crush o thick conch
shell with one bite. And we had heard of a
fisherman in the area who hiad been crippled
by a logperhead that bit his kneg

We had the safety catches el on our anti-
shirk guns, or "hangsticks.” These wenpons
fire 3537 maognum revolver cartndees when
throst against an antruder. Henry and |
moved woward the turtle, wielding our guns
as spears The big beast paddied calmly away

But hardly. had Henry and 1 torned our
backs when the loprerhead swam agnin di
rectly above Jo, ive or six Teet over her hearl

“To! Turtle!™ 1 shouted through my mask
ithe parbled gurgle of speech can be hedrd
some Hitle chistance underwater), and we both
tappd our air tanks with our bangsticks to
attract Jo's attention. She paid no heed to os,
phviously still pnaware of the turtle,

Henry and 1 moved in, shoved hard with
our guns—still on safety cutch—against the

Backing into itx garnge, o pearlfish parks inside a sea cucumbor. After a night ol Foenge-
tne, the thansporent clht-inch-long Carapny bermudenss inds safety th the partmlly
holliw' hody, The cucumber, petually an amimmal, @nores the sspiatter. But when molest -
pirl, sume bolathurians eject o sticky threndlike substance 1o entangle attackers




Marvels of a Coral Realm i I

stubibrorn crenture, and pusned hm AWAY,
this time for good. By the time To unlimbered
her camera, her admirer had \I-Lrﬁi_nl'.L- 1

The grent turtles
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SH | IJ.'- (vl ||"|I'i|"|'=I|'I-.I|- il Ill:'ll._ SEMEC TS

normally are solitan

MOITE

ming togelther within a few vards of us al

'.'llil-i.-'-'-l"r Reef Masses of egrunts anre

pers, ke Hvine walls, lie almost motionless tis
eV W I.I-F |||j -|-.._ (4

I e, ||I-';||_""-| Fiy :'|.-|_l.|

Fishes Teem i Jewel-like Clusters

and senward i b [
- |||[:.-|I il
abundant fauma (painting, paces 721-3)

-[-lh' shiadlow "|'|_'r' W ]

peed, 1N partiular, Fntastically

more than a hupdred species o hshes mav I
in our immeduate vicinity, then

sugresting clusters af hright jewels. Forests of

multitudes

151]I!:|-'.I' anil 'rq'l'-ll-'.r:_'l||':||:ii_|1|,- - |:ur|l'|'-'|'||'.|.
-<way endlessly with the wiives

; : ff .
Nhousands of lesser creatures hide, formve

Por ather et liss i Flas iliv el 11 st Flis
L okl € §E |....-|_ ith th i1 Fewr Rimpy s TR Ty
ey Laren Coril Reel A First | !mil raiih Park
By Uhar V1. HrookFel biikd 1 the Vadirs

LESUE éd CsATHINAL il W BATTH

apooky trio of purplemoiuth moray ecls haun

CUTR -t |'|-'|--| nllast stoni i1 SIS Ve

1
l.I LU R I'.l.ll I-- 1 i III.'I LINE" .|.||| |I|:! iy Ll

|||'.'I_ -1 jireciatal IR tlack iviet '_l_!|-

e fialr close o thetr loors  Poswerfol IS

needle-sharp teeth can miHe Vet woumile

creep, wrigele, or rest. There are hrittle star-

fishes, fire sponges, tiny crabs. lonehorn STHIE

rl'll'.‘.-ll; -I.I.._II r|' -I':IIL'-I -'.l:l-l'.-'ll i -':-I.a:l I'
L perosl asion o

s the

Kol

the mund
Allitrator
fishiss are now

e sbasrers
result of our stadies at
More sfecies ol meerin
known from that area than from any other

noin the New World

recoroed =15 S [WeCH

Hf.ll. W

L LN T B NI
] -
s RS

CH these. 300

belong to the coral-reef com

STLE L bt

Lthers include srouners and

from surroundinge water<. and dol

T

.
s, LLnas
cand sailfish from tha

21XLDY O OWwr

martins

HEn Sen
et hied nevet

e ANOrth American wilirs

Detore Deen taker
el 19 of them w P MW L <CTIeTCR
thal

names. Thev include severil small sen hicces

= _-Ir I_|I

i 5 1 I
LIy |-| bidl At 'I LERIILIEIEAEN O STIENLI

robies, and burmowing eels
ther inds was astrikine eoml-black

sNrimp with a white [Instrie

YO
| s crenture

bie 1o the

fatve ty

I5es LI J o R D e ||1'-._|
rehins. s blackness, blending  perfectls
WAILE that ol 1fs 1] |.||| = 1t Irmm |'I,||:| |

'r "Il-lll-lll I|I i |I";-'. f  J

| i
BArors o Bsmitle sinr

”iillli} hideow! for muan

CIEATLITeE. 0 '.'_I i

HEl apiny arms of the ophouroid, pictured i

e, Dredk easkly but grow back aeain




WITH A ROBE FOR EACH OCCASION, a blue surgeonfish drifts in from the ocean as a
transparent larca. When it reaches its permanent home on the reef, Acanthurus
coeruleus dons cloth of gold overnight. Later, jurenile yellow darkens to the royal
blue of adulthood. The fish, shown life-size at the two gounger slages, may grow

ta a foot in length. It takes its name from scalpel-like spines al the base of the tail.

Color rules
the reef

TEEMING TENEMENT, the coral

reef houses residents as brilliant

as they are numerouns. Foot-long
green parrotfish, a male, nibbles
algae with beaklike mouth; the
female of Sparisoma viride wears
black, white, and red. Fooled

by her different garh, marine
biologists ance thought the lady a
separale species. Silcery hitchhiker,

a remora with a spiny suction
disk atop its head, clings to her.
In a Fisheye-lenx riew, Jo Starck

releases rotenone amid graceful

sea fans. The paralyzing poison,

harmless to dicers, helps her
take specimens of Alligator
Reef s 3% fish species.

Turn the foldout for a look at
the coral-reef community from
ocean slope to shore-side shallows.

B us
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I Yeliow jack 10 Tellyfish 19 Buil shark 28 French angelfish

2 Smooth trunkfisi _ -1t Queen dingelfish 20 Bar jack 29 Pockfrsh

3 Nean goby cleaning trunkfish L 12 Elkhorn coral 71 Butter hamiet 30 Sea fan

4 Blugstriped grunt P13 lewelfmh 22 Staghoem coral 31 Bluehead wraise. adull female and juvemnie
5 Bluehead wravie, adult male | 14 Red sponge 23 Black: angeffish, fuvenile 32 Gray. triggerfish

& Rock beauty 15 Blue angelfish 24 Caral polgps {life-size) 33 Sea wrchin parily epten by Eriggerfish

7 Squirrelfish I 18 Stnging coral 25 Zoovanthellas (enlarged 1, 100 times) 34 Striped parrotirsh

8 Brittle starfish I7 Blue chramit 26 Rainbow parrotfish 35 Lettoce coral

@ Scrawled filefish 18 Tube sponge 27 Detadl of parrotfish mouth 34 Cardinaifith



3T Blue surgeonimh

38 Spadefish

J9 Foureye butterflyfish

40 Commaon butterflyfeh
41 Banded butterflyfh

42 Sergeant major

43 Blue surgeonfish, jirvenile
42 Starfubh

45 Spotted scorpicnfish

& Baeracuda

47 Sargassum weed

48 Black angelfish

£9 Gorganian

50 Turtte gravs {female Fower
enfarged | 5 times}

51 Yellowhead jawf

52 Banded coral shrimp

53 Crowms of feather -duster worm
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enemies: Sl another shrimp, hitherto un
known and colored tan, white, and biue, hves
pmone the tentacles of anemones

e Aambovant hues common Lo many ree
to confuse other

i provide concealment, or 1o adc-

hshes hiave Lthree Ppurposes
AR B HE
vertise the wearer's prescnie

Schoolme ishes with contragting horizontal
stripes—the ever-present grunts, for example

make a most effective use of confusion ns a
defense twetic. When a predalor spaes & mili-
ing schood, with its shifting maze of lines;

H
finds it difficult tosingle oot an individual for
A long encugh time to capture him, And if the
nredator dives into the school without select
ing one membser of 1t in advance, the fish have
a better chance o escape by darting in differ
ent directions

To circumyent this defense, large jacks first

Aash into the schools of erunt: and scatter

them <o they can be chosed mdividuadly
Manv of the most beautiful reel fishes, such
as angelfish, queen tmggerfsh, and spothn
hoefish, bear markings=in hues thial anee the
spectrum

T heir colors, iIn sonme cases, mike
them difficull 1o detect apainst the variegated
hackerotind of the reel. gnd their markbng

break up their outhine, size, and shopa

“Neon Signs Sav, “At Your Serviee

Aminne Lhe ler fishes there are cleviers

advertisers,

SITHE
ike the showy neon pobies with
their electric-blue stripes. To larger heh trow
bled by parasitic copepods and other sea bce
the gobies' bright markings say, "At vour sery
e In payment for relioving the bhigedr nsh,
the sobies get free meals

The impartance of our individunl findings
lies in the picture they give of the coral reel
one of nature s mdsl
colorful and intnguing crealions
wirk on the Flornida reets, |
developed a sharp curiozity about what goes
on under the sea at night. We knew vaguely
thiat fishes that huddle among the
cornl heads m daytime wander far afield of
But there had been little di
réct nocturnal observation, Severil years ago
we began a program of mght diving 1o

community os 8 whole

Eariy ain mmy

CeFLLn

'I'.L'_Ill Lo [orge

CArT
more of this aspect of coral reel ecologm
The results proved so important that we now
mpke 1t & standnrd technigu

Une ol our
of the

recent dives Dlencdeod mans

happenings. that make mght-diving

Thete fascindtine adventurmes gre desieribed (0 7 o
r|':..|il::”||_ r||- ."-. L L IEARLrE il ll.!' iLiqe IlI_III li%
Robwrt E. Schroedir, with
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eraclumte students Alin Emery and Richard

L e

Jo and |

had suided our boat to the chosen
reef. Five miles away the red light pulsed on
the microwave tower on Upper Motécumbe
Py

spread their silver spangles across

the stars of the tropic night
the Ll
Relore me, the glowing face of
wounder redd 150 feet. YWe lay
o weaward of the outer edee of the deep reef

( werhenrd

Siream skies

the echo jirsd

=i we were encumbered with
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We carnedl cameras, neis
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Proud aristocral: The queen angelfish

nrns ifs title wilh groaceful form, stately
jovement, and nch colonne,. Even
etitle (leftd, the angelfzh clogks
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tenticles from the cloud:s of plankton thal
currents wash ncross the reef. The plankton
anlmils get their énerey from the sun throuzh
microscopmc plants

\s the corals build, the destructive forces
of nature relenties=ly tear down the eidifice
Myriad boring organisms penetrate the depd
stony heart of the coral. Thus wenkened, the
structure eventually eromhbles  Meonwhile,
new coral cities grow on the seaward tringe
and face of the reef, and on the eroded skele
ons ol |.:'II-_':F ancestior

Rottéd remnants of the reef soon would bhe
washed nway, except that sponges, seaweerls,
stony algae, and 4 host of other masons oe
ment the fragments together The result s
poraus hmestone, honeveombed With tunnels,
caves, and grottoes large and small The rock
abounds with little nooks and crannies, and
hig potholes filled with sand. Hére, the reef’s
pesldents =2t up housekeeping

The trmest crack Or creviee 1s-a room in the
reeel s anprtment house—saucy jewelfish here,
nepiny lobster there, 8 colony of heart-shapedl
y#n urchins in the =and of a pathole
In many areas the bottom | lensely
wie b the GEOGRAIM v The =een Lars

Fhii= B bim PNl A Aakl Febeudars: |1 P liEerE] " SsEromi
Hahies of the Sea” by Hilory B, Moore, Ju )
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Proirie dog of the coral reel, o yellowhead jawfish digs its burrow, Colonies of the
three-inch fish sink individuoal shafts @ foot deep into sandy bottoms and fit inside, tail:
first, when danger threatens I another member of the community comes snooping.
(pesthogmathng aurifrons durts out threnteningly, The smuall fish often tussle over pos
sesston of pebbles they gather W line the walls of thelr tunnels

overgrown with the plantlike purple, vellow,
and tan fronds of hornv corals gontly waving
in the swell These gorgonians, though cousins
of the true corals; never build reefs

The reef 15 occupled 1o capacity, Such close
crowding perhaps was the pressure that pro
duced among reel animals the muany intimate
associations: that we observe today.

Black Poison Makes Milky Cloud

To collect specimens, we often use rotenone.
This chemical, harmless to humans in the
amounts we use, paralvzes the respirmlon
avstems of the fishes,

To ran a “poison station,” we take down
plastic bottles filled with an emulsion of
rotenone. We squedee the fluid into the water
so that it drifts aver the chosen area

In the bottle the liguid looks like sily black
coffee, but when squirted into the sed water
it torms & molky white cloud that is easy to
folow (foldout, pages 712-20)

= weswim around, puthiing rotenone clouds
over the Big coral heads, under the ledges,
into the coves, evervwhere that fish may hide
Within two or three minutes affected fishes
can be caught eassly with a hand net

Even though the grunts and snappers nor-
mally feed at night, they often offer us stiff
competition as collectors of the smaller fishes
we hive stunned or killed,

Durning one collecting forav, T watched o
small spotted soapfish emerge groggily from
i crevice in the rocky bottom. A gray snapper
from i nearby school dame to investigate, As
the snupper approached the spotted tidbit, o
dark stripe appeared on each side of the as-
gressor's foce. When only inches separated
the two fish, the stripe became almozt black,
merging with the dark pupll of the eve. My
own abservation surpests that fiches gaupe
the intent of a4 predator by the lock in its eve,
nnd the snapper misks its lethal purpose by
shadowing the #ve to obscure it

et
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Suddenly the attacker shot forward with a
flach of white teeth and goabbed s smaller
prev. Almost as abruptiy the snapper stopped,
vehemently spiiat out the sopphish, and swam
rapidly back to its school, working its jaws
and shaking its head, The snapper hud dis-
covered the toxic properties of the soapfish’s
copious coating of slime, one of the many
strange delense mechanisms of reef fishes.

Shortly after the spapper developed nodis-
taste for soapfish, another of its school swam
toward us to investigate a grunt that had
been stunned by rotenone. A four-foot barra-
cuda saw its chance; a blurred flash of gray
met the spapper. A= a cloud of scales descend-
ed upon Jo, we both watched the barracuda
mave slowly away with its still-struggling
prey, The razor-studded jaws worked several
times—we could actually hear the crunch of
hones—and the snapper was gone,

Although the hehtning-fist barrhcuda can
be- dangerous,. we have not found it to be
50, and we see 15 or 20 every day we dive at
Alligator Reef. Man's greater size tends to
restrain the aggressivencss of these predators.,

Back Reel Harbors Hidden Creatures

In contrast to the teeming reciiop. the mile-
wide back reefl area seems a viriual desert
under the shallow sea

Al first glance the zand seems almost de-
viried of life, but 15 in many land deseris, this
s an Hlusion. Ghostly mojarras; miniature
silvery fish, move swiitly across the sea fioor

When rotenone takes effect, the apparently
sterile sand vields a crop of stunmed shrimps,
crihs, flounders, stargazers, lizardhshes, cusk
eels, dragonets, robies, and strange eels with
pencil-point noses.

Muny sand antmals of the back reef emerge
only at night, the visible population swells
drimatically. Thousands of the brown heart-
shaped urchins called sea biscults dig them-
splves out of the sand. Dwlicate, translucent
sea anemones burst into flower from their
parchment-walled burrows

Giriants, foraging here a mile or more from
their daytime homes, demonstrate an interest-
ing nspect of reel ecology; Many fishes and
other ammuals that crowd the main reeftop by
day migrate at night 1o relatvely distant feed-

National Geographic, November, 1966

ing grounds. These creatures therefore do not
deplete the food supplies of the reef proper,

To cover leree areds of the back reel at
might, weuse a small submarine towed by our
skiff. The fiber-glass submersible is a torpedo-
like, open-cockpit, two-miun vehicle

A “windshield” partly protects the crew
from the sea wash. Control fins allow maneu-
viring up and down and sidewnys Though
the sub has its own electne motor; we prefer
to tow i, unpowered, with our boat,

Riding silently 100 feet behind and 20 feet
below the mother ship, the sub is especially
useful for mapping the dark-period ranges of
the reef’s nocturnal feeders. Our sudden ap-
pearance catches the sand creatures unaware,
and ouar bright lights transfix them

From our open sub we can reach out and
pick up objects in paessing ' We can even hop
out, if an especially tempting subject appears,

Buv Delivers o Mighty Jolt

Once Al Emery and | spotted an uncom-
mon rayv resting on the sand T bhlinked the
sub's hights, and Jo, at the helm of the tow
boat, saw the green glow below her vanish
and reappear. She threw the engine out of
gear. | swam out of the sub and it coasted
away from me into the darkness. Then 1
speared the rav for later study

As the sub glided away, Al left the rear
cockpit and anchored our vehiele. He swam
back to my light with a burlap bag. 1 passed
the impoled rav to Al and he shoved it 1o
the sack As he did so, his arm jerked spas-
modicallyv—shocked by 30 o 40 volis! We
had collected an electric ray

Bursts of bubbles—a mervous underwater
chuckle—sirvamed from Al's Aqua-Lung as
we continued our night's hunt,

In many places patch reefs loom above the
grass that carpets much of the lagoon floor.
Such a reef mayv consist of an i=olated coral
head weighing as much ks several tons, or
mound upon mound of coral, towering almost
1o the surface. Usually, barren sand encircles
the patch reef. Girass eaters, afraid to venture
far from ils protection, overgraze the imme-
digte nrea. creating a characteristic ring

On lorge patch reefs we can swim between
wills of coral and in places even go inside the

Sciattering like locusts, dward herring flee a flippered invader, Once after Mrs. Starck
encountored o school like this one, she had to comb out wigsling slivers of sijver entan-
gled in her hair. Favorite morsels of larger fishes, plankton-eating herring such as Jen-

kinzia lamprotaenia. provide o vital link in the sea’s food chain

PAVAL AacCiEY ] @ 4.8









reef tsell. Coral éaverns display modernistic
murals that Neptune has painted with blotch
es and dabs of color. Red, blue, green, brown,
black, and white sponges, brypzoans, foram
inifernns, and other antma
cuts on the chamber walls

Larger fishes often occupy the coral ciiverns
and ledges of the pateh reefs: Thev normally
retreat bevond reach or flee o open water
'|.".'| up ¥ .L[I[I:'Il;ir'|"||_'|| Lo -._']ll'-.l;_-'l'_-. L e |11r|_:1' Jew -
fish, however, did nen back off

slowly, deliberately, | came within six,
then three feel of the 200-pound fish, ralsing
my cameran The huge. still head filled the
viewhinder us 1 prepared to trip the shutter

Uncomfortable thoughts fashed through
my mind: The whole sea turtle 1 once found
in the stomach of another jewtish: the Naw
diver, who was ¢ngulfed hewd and shodlders
by a jewhish be had tned to spear: my father.
who was knocked unconscious by a starthed
rewhsh that hlindly rammed his divine hel
met. How would this one react to the camera
flash, now only 18 inches awav?

The Aashbulb exploded with bt

Ihe big nsh did not str, except for the

wasured pulse of its breathing Carefully

| replaced the hulb and fired again Only
when I backed sway after several exposures
did the jewhsh come to life In a furry of
disturbed sediment # vanished around the
sicle of the reef

g form living fres-

Snow  Falls on a Sea Urchin

HBechuse of their <hillow, protected, and
wmolated location wnd self-contadned charac-
ter, putch reefs afford wleid environments fm
DioloZicnl study

In one experiment at Mareot Fish Shoal.
I}r. Voss and Dir. Baver built an artificial
patch reef of coral houlders brought from drs
Lund mnd studied the rate of s colonization
|lf- fshes and invertebrates: Even after FTLEEN
I number of plants and
invertehrates had estiblhished themselves

Chrie dav o summer issistanl, Sam Stout,

months, only o sma

O midday promenade. reel residents
el under 4 coral ledee By mpght they
mnstrped Spantsh grunts, vellow French
gritnts, verticilly harred porkdish, amd Hra
suappers Will hunt alone—combing the hack
reel 1or crabe, shomp, and smadlier shes
spanish grunts also relish the reef’s Jone
sraned S0 urchinse, whose plement stalmns
Lhinir 1aw honps ||||r|r|.!.'



reported excitedly o Baver: “There's a zea

archin down there that has a sonowstorm that
WOl
With Stout, Baver wint down to invest-

LRI L LR

pale. Near a bie coral bend Som poirited Lood
huee b Fhvadema gnffilarim

bristhing with needle-sharp spines six inches
O, =1 |-;||||'|_5:|'._ above 1t swirled whal [}

nclk sea urchin-

|'11.‘.':|.:'I.'r| tor be a snowstorm of brizhtiy ST -
Lling silvery motede A= Baver swam closes
the “snowfakes™ retreated among the spines,
anid Baver could see that they were small
pmimads with gleaming eyves

Aiter vain altempts witl
thev finallv captured a few ina lorge glace jar
Laver

And that the spairkiine, elusive little eves be

W nvilon dhip nel

Hick tn the hoot, was astonishod to
foned oo fimy -I'.r|rr1|-|||-.|- CrUsiacean, and
not to baby fish as he had suspected

Under lboratory examination, they turned
aut to be mysids, sometimes called opossum
-hrnni; ||L-k_]l].-|- '_]|-|_-f. ]lh‘llll_| ‘.|||_'i.' CEUG 1N s
¢ial pouches Beneath their bodies. These hithe
rrustnoeans, DOVEring ghove a spiny sea ur

chin, show how a relatively defenseless ani-

FEY

mal may use the shelter of another’s weapons

At Alligator Reel we, too, have studied
artificial patch reefs, but they are quite dif-
ferent from the one built by Vioss and Hayver
Ours—af least etght of them not far from All-
gntor Reel Light—tell somber tales of man
time disaster: They are piles of ballast stones
from the wrecks of old salling ships

Fels Lurk Amid Ballast Stones

The holes between the rounded slones are
maore uniform than the assorted crevices of a
natural patch reef, and thus the fauna is dif
ferent, oo Some andmpls And abundant cov-
er: others find little or none. For example, we
have seen more purjlemouth moray eels on
the wrecks than anvwhere else—often Two or
more peering from a single hole (page 717)

Certmn eroupers aldo frequent the wrecks
One lurege Spanish ship, sunk by a hurricane
in 1733, 15 home o a pair of tame 20-poting
black sroupers. A Miazmi gprocuate student
began feeding them one summer while stuads
ing: cleaner shrimp on the site, Une day he
neglected to feed the groupers. After followiny




Feather-duster lentacles of a tube worm sl

tng an inch above bhyvime corald, strain foodd from the
wiler. If distourbed. the worm folds its crenel gted
umbrellas shown twice life-smze) and Fips Lhem
into & tube i the coral, where it Hives

Spotted mantle of o Qamineo tongue cloaks it
sliell asthe inch-long marine snail grazes on polyps
of soft coral When endanvered, the Httle creature
draws. the sofl muntle side

|"l'IJl|I|!I- bl I.’,i“*l. frill & audibeanch, or “nokedd
gill,” climbing a flame-hued sponge 60 feet down
This sea slug appears life-size

him about impatiently for a while, one of
them seired hie hand, cutting it in several
[ Therealter, when
WTECK,
hribed the demanding groupers with food
L) all coral hobitats, the most fascinating
Here, 40 1o 100 feet

down, at the edege of 4 sandv plain, lies o guiet

aces wit dived on that

wie Keptl our hands owt of reach ot

o us iy the deep reel

shiudowless blue world of 15-foat zen 'l.'l.'I‘I:[h
eivding in springy coils, vase sponges big as
barreds, nnd pumerous species of cornls dang
common cordals and plants take on delicnte
new [orms in this serene, dim kinedom, and
much of the lfe s peéculiar o deeper wates

Large Bsh, sharks included, frequent the
deep reel, where they hove ample maneuver-
mg room, both as hunters and as hunted
We have not svet suffered attick from
wrks, und the odds say that we are not like-
Iv to. The threat s alwavs present, however,
tor the decision hes with the sharks And col
tecting fish sometimes aitracts them

Unly a short distance from the deep reef,
wie have seen hammerheads measuring mors
than 20 feel, even thourh these powerful fish

i |

an 12 feed

ity fiid normilly avernge more 1

Ar we wiere ascending the anchor line after
ane rotenone collection an the deep reel, |
| signaled Jo
o go on up. Un the way down I glanced back
and saw o contimung her ascent

| netterd the hOsh and
Above, | could see the outline of our skiff: be-
side it, curiously, my wife appeared to b sit-
ung in the witer. When 1 broke surface, 1 saw
her chneEing o the rul, her

saw severmd tish we hagd missei

Fesnid o] B

e 1N the ol

unable to pull herself aboard. The short metoa
stern-light staff wus bhent doubile

"What's the trouble® How did you bend the
lleht?" | asked. helping Jo into the boat

“Shark . . . cireled me . . . ladder

EIIHE
ined to climb aboard Y Her voice trailed
off; she was sti

When s
jiist adtis
methen] began o circle hes
Unlike most sharks, which circle
1'1=FI'-'|-|.IH-|:-' aonce or twice and leas i, This o
shiwed too much interest _lll watched as the
e hammer came

| windded

wohad recovered, Jo told me thig
[ had turned back, a 12-fool ham
She continuedd

ner wscend

||'.§ﬂl' evie Oon one end of 1

T35



closer with each circuit Would this shark
Hecicle to attnck?

She reached the skiff and found that just
then—aof all omes—the boarding lndder was
gone! It had worked loose from the tossing
boat—the only time this had ever happeneed

Ciuessing—and hoping—that the shark
hatl been drawn to her by the fish in ber net
Jo threw the catch into the boat She then
erahibed the rail and the light to haul herself
in. The staff folded and dropped her back in
the water. The shark circled closer. Feeling
her dangling legs vilnerable, she threw thém
over the munwile. Weizhted by the heavy arr
tank on her back, she coald not pull herseli
entirely clear of the water

At thot moment | appeared, and the ham-
merheid SWwikm away

Denddly Anemone Shelters Shramp

Among the many fascmating aspects ol
reef e, 1 think, are the close relationships
amongz  different animals, Washtub-zshaped
loggerhead sponges, for example, are busy
tenements for 16,000 or more =mall shrimp,
as one patient biologist found by actuaal
count, A amall black cardinudfsh lives inside
the broadlipped conch's shell—with the hiy
ing conch, Certain fshes and shrmps feed on
pitrisites of larger fish that submil docilely (o
theor attentione"

I discoversd agne cleanor shrimp. astonish
ety enouzl, to be a member of o four-pariy
relationship Tt lives in the shelier of a sea
anemone's stinging tentacles The shomp,
Perviclimenes pedersont, atiracts fish toward
the anemone with its lone waving antennie,
then darts out of hding to feed on the visitors’
parasitic crustonceans and worms. We had
known this three-way relationship, but the
fourth party did not reveal mself wntil | inter-
fered by touching one anemaone

My curiosity wis rewarded & husky litthe
snapping shrimp emerged from benerth the
anemone and thumped my fnger with it
outsize snapHne claw, By hiving within the
shelter of the sea anemone's tentncles, the

P U Finned Doctors of the Dieegs,” By Thinaglas Fauls-
ped, NATIONAL Geodiapite, ecember, 1965

Cluster of matches with a fiery =ting, o sea
anemone gives protection to a jewel-like
cleaner shrimp, here twice life-size When
mivrasite-ridden fish station themselves near-
by, delirate Peviclimenes yacalamicms ven-
tures from its home o pick 15 customers
clean with tmy claws Anemones fourish
among thelr relatives, the comls

I|._I-.1 JER S TET T L T ni
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snApEnE shnmp also enjovs s protection,

Human interference led us to anexpected
reculiz in another expertment 1o hind out
more ghoutl the movements of certain night
(eaders, we altered their color by shooting flu
orescent green. blue, or red granulés into their

We marked vellow

tiy fined

seiles with an mr cun
stripel Erants I om
them later at their nocturnal feedinge sites
Hut hshy gresd
Fredators promptly spotied

wress, nNopIng
foiled our expenment
& = N | ¥ 3 L.
e muarkea nsn
After sepiny one erunt zabbiled up almost as
learn if thi

I wasn't

so0n as wie let Lo, ] ran a test Lo
whs an salatedd inolent

Marked Grunts Find No Refuge

While taseing a groupof grunts, [ glimpsed
v lnrge school of snappers beneath the boat
Shpping into the water, I had Jo throw in a

. HTEEN

SeyvETil

oW nwar
Lirnachily

anntking. it bhegnn

marked fsh, It beacled

fuorescent patch glowing
nappers rose to meed it Y
1o Hee, but before 11 reacherd bottom a putl ol
wenles stgnded 1ts demise

“Throw inanother,” 1 called, an
 simidar result

[ personally escorled the next marked hsh
Az soon ns ] moved away, the

The tohmeed fish dartied
Hit 1 was nol alone in ob

to the botlom

nanners closed 1n

into & rocky hole
serving this: A smull grouper, 4 rock-dweller,
4

sechiment billowed out from the hole, and the

=0 had an eve on the srunt and pursued it

I s |:'|'_||'r'_'--|i, with r|,,- |:|'|:r1r'- '.'.i KRN
truding from ils mouth

Ater 10
far hetter onderstanding of thé ascinating
recl. In ackcition to the 3N

fishies we have catalogpued as members of the

v owe hive raihed o

" 2
o e W I'I --Idl

.Il,'|_||'|-i_ |||- iNne ¢COora

have discovered mans
tnrhshes

WITIT S, -Ir'||l OLler cretures 1o |||' i letq |:I fis '|'|.

Feel COTOTTIELmEY Wi

I - - - r |
cshrimps, crabs woft cornls, marine

known fauni of the Flordda reels

We hive compiled data on feeding, growth,
MoOVenenLs
history, and oLher aape
inhabitants. Wi

behavior, early life

ts of the

nocturnal
IVES 111 'eed
have established cdifferences
in the composition of the fauna in the variou:
rones. For example, we have found a greater
e A OroUS

the maim reel

there 15 much Ly be

percentonge: ol [ECIEs Oh
reels than on

=till learned. Each
time I swim along the outer deep edge ol

reef, 150 ta 200 feel down, | sed bolow me un

familiar hahes and strange e of other forms

Liv e abite o dive 1o Lthe dieepest red s

the reel. down to 6K feel or more, woulol b
KIS T TR .-|!'.l
What creatures hive thered Whal happens

fii |||_-_j:'_- |'nI corile witl

to expilore a scarcely

increasing depth?

Ao Lha oy, Bk fow ¢ Lhe 1shes

i on them aff
-.:||l| more |||I-:--1I-:'|-

Flovw ol

ElEat 1 tedd ? T hese and a thouw

remann 1o be answerod
A our doorsten e whole redms nseen oo
ity Lhedr

(rontier hs nol vanishecd

inhabitants anclreamed of, 1Th

oeither love nor conversabion dravws blgestnoed grounts mto s moutb-{o-mouth confron-

phirmes odetermanes (e ViIiClor m st

ey battle over territorinl right

I' YRR AR

iboEtsts el ey i) knows how Haemtulon




This i the fnest putomatic cumers
Polarcid buis ever prisluced,
It's m terrible shivw-oll,

Worse vet, it will turm vou info ane.

Like all Polarcid Coloe Pack Cam
erns, It will deliver a color print in 60
seconds, A pretty Hashy act o Hsell,

But this model liay & few ather tricks
up its sleeve, (IFs all done with o sensi-
five eleciric eve and o remarkable
transistorieed shutter, |

Far liatasice, Load the camern with

Black and whilte Blm. Tooi off all
the lights, except perhaps a candle or
mieghit-Fepht near the subject. Mt hour
fash, it will give vor a perfect time
vapesnre, SAutomatically. (Great loe
portralts of dinmer goests; sleeping
kids, pretty girls by ihe fire. )

Ihis one’s pretty impressive oo,
add the FAash
amd sfarf shooting, The eleciric eve
will read the light of the Bash and
sel the exposare. Automatically, Yoo

Load with color ilm

never have te worry nboot special dix-
Lence sirfianges,

What else? It prodoces beantiful
chose-ups with the close-up and portrait
pttachments. It hey o triplet lens, a
drperimposed-image, coupled rmnje-
finder, 2 expuosure rmanges lor calyr, 2
tor Black and whiite. It's ght, Compact.
Fast-leading

Bt don't say we didn’t warn vou,
Unce it's in the bowse, vou're going to
e umbearable,



This professional The show goes on before the lights go off
camera has some
amateur features.

Like price.
And automation.
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A" Da-Lite's Llr_._'l' et ‘

Brojection sScreen
EDes I'I|"“1'|'II ..'|r d up {and

out-of sight) at the touct
of a bution—and from any-
wheare in the room., Hangs
on ‘wall ar celling, plugs inio any
oullet, cost only $54.95 (60" x 50" model)
60" and 70" sizes, too, See the big show at
vour dealer, Write Cept. N, for color brochure

DA-LITE

1‘-\_\__ I:Iu-l..ll.r Screen Co,, Inc l‘l'aruur ||1"||||1.| J,.J'

GDRFUS CHRISTI-America's most
beantiful city. Swim, surf, flikh on Padee
Island Watlonal Seashore. Old Mexico 3 hours
awny. Economical prices the vear-round.

I' B 5Eni .".I i -|||. 1Y Flis r--||-|.|
it fJoaks and performs Ik the luxury, profes- T eI s
: W ouirlas Thare
sional camera it is. But you don't have to be a H_,,,"",’L.I.l‘,'-_-mm:‘::,mn-rm \

pra’ to own it Or use it, The fast, sharmp Hexanon
1.8 lens 15 cross-coupled to & super sensitive
CdS elecine eye, They work togethér to give you
perfect pictures, automat |_.1|:-.._ under most any
hghting condibons, 1 he brght range | viewlinder
window shows you exactly what the camern
sees. Mo more, no less. You say, "smile". and
Ronice Auto-52 does everything else. LUndes

Regular List $49.95 S-ﬁ-u-E—

$110 {plus case) and as any pro will tell you
""the lens alone s worlth the phce™. ‘See Your
dealer or write for free brochure: Konica plhesac
Camera Corporation, P.O. Box 1070, |
Woodside M. Y. 11377,

Konica Auto-S?

[ amEF = him -llr;.1 '|r.:'|.l|
¥ DAY FREE TRIAL

1
|
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“*Don’t worry, Grandma.
Shots don't hurt—=much.”

Mavbe vou've alwavs thought that msmuniaation injections

are only for youngsters

Sowadnvs, thoueh, dietors recommend thal many adulis
el shots lof protection aguinst inlisenza: Il strkes
an older person—especially one who has a ehronie condition
wiirh as heart trouble =il can b douhly serious

Women expecting babies, and anvone
pveer A5 i espeeially suseeptible (o
respirntory infection, should abso
ash their phiv=icians abouf Fhe
il visakhbity of vaecination—
preferably well in ndvanee of
winter —{o Insyire maximym
profection against ts
infeetiion

Lo ever-inereasing number
of viecines i= making ife safer
for all of us, and Parke-|hvis
has been producing vaceines
for vour protection longer
than any other company i
the United States,

00)




Aguila Cambanation Desk bararnetar
adds dmtinction to any den of office
Barometor, temperaiuse ang
hurrtidily dials are Fecessad in gold
laCueded panels in aolld mahogany.
ar cherry with frutwond finmah cass
WEATHERSCOPE panel tells the complete 10°x5° 26501, $27.50

woathes atory inc ||||1 ng wind diraction and

speed, baromeirkc pressure 2t WeH BS

myarimu o mi AT autdoor femperalures

Taylor |nstrurm-ang Companies
GConsumes Products Divismn, Ashewille. N, O

RS i i sl et bt Rlaal
NMermoamister tells prasant
(Esrrparatiire oh well us
higheast and lowent points
feaciEd batwasEn it g
Gray Ternnite cass (0%

1 % 12° paned in a cholce of woods long, *S458, $12.95

‘3108, $240.50

Wanl 1o wiall excilifig now places: O maybe you'd prefor sunbathing
im Flarids ar relazing beside some InviYing =1 rgam? Pecrhaps you

know @ road semewhers you'd ke to foilow 18 the end. It's all the
disﬂnvﬂr I.E sErmE with an Airstrearm Lang Yacht goctd bedi. bhathreom, ot

and cold water, refrtgeration, hest and Hght independent of cuiside

posrces wheraor you g iGr a night, o weEek af & mnnth, Airsiream

trﬂvﬂl a-ﬂventurﬂ Land Yachting maanz real travel (ndependence — fi Lime-tables,
fickats, packing You |ust tow your Airstrearm lighltly bohind your Caf
and follow your traval whirmia wherevers they urge you &9 ED Yes, 118
thn wsciting. Betler way 1o travel anywhers 0 tho worid. Faor axira
fum join a Wally Byam Caravan

] A s i il i E ¥ T it ] Wair

MRST H.EAM TRAFEL TRMLERS

AIRSTRIAM INC I0 CHURCH £T,. JACESON CENTER, OH1O « 12R04 E. FIRESTONE, SANTA Fi SPRINGS 10 CALTFORMNIA




‘Until today, the closest Ken Fisher had been to Hawaii
was a flowered sport shirt.

1 | | I Al rairl
wrrlig sirio bl th ARIRELY e e
. o ii 1 I
Then he | to sos nd suddenly i\ Send now for your Hawaii Kit. .
aw [an Head e beneath him and prest | : It foatures & new 128-page guides boak (s $1.95 vaius) .I
vias it Hoa | il T8l T MR al | I pius vour vacation folder and travel schedules '
ki i 1rE 11 TR : Just erpciose 3100 with this coopon and mail to i
i Lrerteedd Arr Loims P.C) Bow 737 TI"i t. M-11. Garden :.
Jf.? = ' City, New York 11531 ;
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FREE COLOW BROCHURES. wrilz D=yt

p——
SEfENEmE LUmaE L |__

It's dead. Shot full of holes.

The myth that you can't get afl the
advanced new features you want in a
single slide projector.

Because the new Airequipt 400
Series 5 here, With all the newest,
most modern features,

Such as the fastest electronic foous-
ing system In the world. It reacts in
1/40th of a second (o focus your

Weaiern Balewiay 14 The 8B Uyme

'-.|'

r f{.".ﬂmhﬂn r1," the o
.."iil!"”g, ~ i leirfiverelieio

CTPeeniler Jigase Furils

it e [0 il va g b

slides perfectly, Fram where you sit, ing) o1 Christman and o
that's instantaneous | \ piowing. opulent

And no other 500-walt projectors [ (FSaacnEIne y, Soitii

give you the outstanding briliance of
an /2.8 lens as standard equipment. I & Everr Pitin DIlEn ”'.:,'J,,',':,L',_',lf.";f'ﬁ',".[,:,ﬁ'f"

Also new in the 400 Series: a slide el e e gl i ar wnd 33.30 plus S e SN
editor that pops up for easier access; o L - P o
a cooler and quieter cooling system; ' . R M L e
a slide changer that won't jam; an ! ?-FF:-I.:!..!:'IEEGE.,_E?HI{:E‘? {_E-] )
efficient thermo-safety control; an | 2l aiks s din i o
electric timer; and smooth micro- . T
focusing action. Even the small engi-
neering detalls are new, and all Step in! Steam for 20
contribute to top performance. i g : ﬁ

Al nkmmfl st luxurious minutes.
four slide handling systems: famous slep out relaxved—
Airequipt metal magazines, plastic refreshed—Ilike new !
magazines, circular magazines and
the brand-new stack loader.

50 don't let anyone tell you there
isn't a single projector with enough
solld new features to please you

It's a myth. And it's gone for good.

The Alrequ:pt 400 Series

Alrpaul Tne Mew Bocheadle, MY

T
-
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~ Wrerite ‘or FREE Foldoar!
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Lucide front with bhisck center
misd humeity. 35 5w 305
=685058, §22.50.

Sarcimsttér Mot 8 cich T olde peng
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With a card like this,
who needs cash?

Lne card lets you "aign & Fly'™ to Hawaii or Lne card lets you charge everything from pol
anyplace arounc theworia. Choose from 91 air- to rare roast beef at over 19000 famous res-

lines, Payon vour next bill. or take a year ta pay taurants around the world

with the lowest service charge in the business Une card lets you charge cars gas, and gifts
Unecard lets yousleepat ovar 20,000 hotels That one card is American Express-— the

and motels around the world. worigw|de travel and entertainment card.
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ﬁﬂ slide projector ever looked like this before
. or did as much

. It's the dramatically success-
Wy ful Sawyer's.
Shows 100 slides non-stop
with circular tray. Takes
‘ regular trays, too. Can show
up to 40 slides automatically
without a tray.

Bhows 36mm slides, Super
Slides. and slides from instant
cartridge camaeras.

No other projector, at any
price, does so much, so well

From less than $60,

Rotomatic® 707TQ projector
shown, with 500 watt double-life
quartz iodine lamp, less than $150.

WMakars ol Yies Mrsled Producta, Porfland, Gregon 0727

your family needs an ‘ RARE STAMP FREE
Ko fto

HUMIDIFIER for

Also new pocket
Aden te Urundi
with Kennedy, Triangles,
Space, Sporls, Ships,
Dogs, Cats, Reptiles; plus others.

ALL FREE

Lond 10¢ tar ralling.

EMPIRE STAMP CORP. tikion peer.ns.

LIVE LONGER
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Gover Corporation, Elevator Div.
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Everybody should have at least one Pennsylvania Dutch Dinner

Help voursell to the Cemachdte Hinkpl
Roastod Chicken), Lind  Cummbiene
Filsed (Potato Fillingl, Spoon oo the
Litivie But save plenty of roam for the
Fhbiewouee. Limw  Bohn,  homemade
grescdt wnd Butter, Chow-Chow, Pleffer
Chraudt, ardd ten o fifteen other dde
diches you'll want to sample. Alang with
snother si=aming cop of Kaffee And a
girnerous wedge of Shoo-Fly Pie! Don’t
be shy, Where that comes from o, i
plenty migre!

This s bow thes fesd vivia bn the land

to remember

tHat ralsed the food loar Wachimgion's
army, iventicd the “kKentucky” fille,
designed The-first prairie schooner and
marketed the countrys Tist g five-
For-d penny Cigar. Ite a fandl ol bext signs
and hame cooking hospitality and
P and bupgies Land of the Penn
sylvaniad Dhutch, Come see! A new 3%
page full-calar travel gulde 1ells vou all
about d—and all the ather attractons
you'll find in the new Permiylvienia
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You can telephone all over the world

Today vou can reach 96.8 percent of the phones in the world by
[ ong Distance. You can ask questions, get the answers . . . quickly
and conveniently. And the costis low, For only 512, plus tax, for the
first three minutes, vou can call almost anvwhere in the world. Even
lower rates are in effect to many countries. And reduced mght and

Sunday rates apply to many areas. When you want to Keep in touch

with anvone—telephone. It's the next best thing to being there.

ATeT @2




Only Magnavox brings you brilliant true color automatically
plus truly superb stereo for the full beauty of music!

Only Magnavox has Automatic Color for

perfectly tuned pletures that siay precise

without line-tuning—even when you change
channels, Brilliant Color for the most vivid,

natural color ever. Chromatone adds depth

and dimension to color, warm beauty to
black and white pictures. Quick-On so pic-
tures fash to hife in just seconds. Get these
and other advancements Magnavox owners

[

have been enjoying for vears.

feoiem 5394950,

setect from a wide variety of elegant styles
sold dlirevr through Moagnavox franchized
dewlers, listed in the Yellow Papes, fRaving
viu middleman costs: Console radio-pho-
nographs from $1ws0, Other color TV

Magnavo

ASTRO-S50NICSTEREO re-oreales music flaw
lessly gives you superb high-fidelity sound
on TV, as well as on stereo FM and FM/AM
radio and your favorite recordings. Advanced
solid-state circuitry replaces tubes for high-
est efhciency, lasting reliability. Exclusive
wicromatic record plaver exceeds all others
M accuracy eliminates mitch distortions

. bamishes record and stylus wear so rec-
ords can last a lifetime.
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Feel like a Charge up, sleek down
healthy animal with Special K

L oaded with sheer apimal spirits! |8 that you? Or have
you been skimping on breakfast? If so, get with
Kellogg's Special K Breakiast: Unloaded in calones—

a scant 240. But loaded with good nutrition,

Creisp, light Special K's loaded with protein. Loaded wath
vitaming. Loaded with witality. Feel like a healthy ammal
Charge up. slesk down with Kellogg's Special K

fééﬁyfb' SPECIAL K
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