SPECIAL WALL MAP SUPPLEMENT: THE EARTH'S MOON

- __'.-:II - J_- .'I-_-:;_;_h;::_-tl:;- - L: l.': |- .'I r |I-‘f = -_._E-_-::.: .h ]-. _:‘-I. £ ::_Iﬂ:':;_. = r . _-:_I'__'_..A:I'I_. I -T:
B & ; - - _'-—."_ '-___-:.-_‘_t _T i |
YOL. 135, NO. 2 F. 38 | ﬁ%"f,.-f; FEBRUARY 1969 *Fqﬁ |
: __ e Jr LS _.-"’_h-"" s e e 4 Al LJH
A T A I T AR PRSI
h et o e R R R S i N
"..I_.'.‘. I‘..-:-r"‘rl:l:-.."..l‘ 'F-h-t' -.1!;'-‘. b I_. &}..J' - : : . .1.--

e, o=

e =,

ﬂl.l
e
=

i 'j r
. --"-.__"—-l_'-."n"‘-\_".'".:_"-"'- e
Lt A S T Yl e w T

e e
LR L P
.

-
s

i N

e s

gy
- -
=
v K
-I""_|_

‘l F ;.

I
1T A

L\
\
[

T e
L

|
i e
L )

X

" KENYA SAYS
HARAMBEE!

wm U]ﬂ s " - .
{F THE Fﬂltmu;-‘_ N . "

o

DFriciaL 1IOURNAL GF THE MATIOMNMAL GEOGRAPHIC SOCIETY wasiixaros, o i



NATIONAL i
GEOGRAPHIC Ve T Ay
SOCIETY = o St =
WASHING TON, [, '._"' \ ¥ N

“for the iacreaie wnd L & F
m geagraphic Anpeledge™ N I/
GILBERT HOVEY GROSVENOR e ‘
Ksfitne [ AW 034 Preardeal 904 e
i hairrsai aif dhe Moard 9SS NG

s MaTInS AL ClEnGRarne SacuTy s chentered m Washongtom, [, C b
Tg.unlpl,:-hu: with the laws of the Lwied Saates, on a nomprofid e tilphe i
pdscsl il iewgarmesem for inereusmg snd dll‘!'!.ll..lrtﬁ grographic kndwiedge and
primemitay resgarch omd exploranom, Sipce TS the Socwrty han "l:".l"r“"'“'-'l ek
esplonaions osd research propccts, adidieg emmeasably 49 naen's knewledye
of masth sea, oned sy, [ diffuses this bnowledge © riw Tmnibly jonids sl B4 -
Tioacal Ciecmaryc: mrn fhan 24 il meps decnbotod cach voar as Mok
ghibe, atluniy, mnad filmagripe: W Setwond Hulletisa o vear in color; miorialmbsers-
ey Wi piess, redus, sl ietevisine; technioal reparty exhibale o urinatul the
waild j Joaplarers (sl umd g matiowesle asries o prigrames an bl vl

Artictes anad phenngraphs ol fravel, naoural history smid expodizions 10 Far places
aiw desired For maderinl ysed, pessnings remanesniai is maike

HELY I A PAY NE feshfenl _
FREDERICK € YOSIULURCGH, Yioe Preshles and BEdilor
LEONARD CANMICHARL. Vice Preskdinl G Rewwvh and Eoplaistiin
ROEERT £ DOV LE Wice Presklent amfi Secreiary
FHOMAS M. REERS, Ve Pressdent wml Asscciuse Socrelury
GILEERET M GHOSYVENCK, Vi Pronddont ssd Avsiciate Fifigoe
MILLEAKY F_HOSKINSOS, Treosss
FPWES L ANDERSON, HERAAN ] & © ANENS, WILLIAM T HREL |
HMERBERT T. HENDERSON, W EDWARD KOSTHER
. VERNON SANDERS, A mie Secrterses

EOARD OF TRUSTEES

WEEVILLE HELL GROSVESOR
Clgiisman af ihe Foeand and Fimoe- i C il

FHOM AS W A KREW, Afsisory i halrman of ihe Boand

LEOSNARD CARMICHAEL, Formey BENIAMES M. MeRELWAY
S Fe Ly, Nonithaoniae Tusfiaiwin Fuitons  hsrman. Warhieginh Yo
CED OIS COLNERT, Rear Adiwrsl, MULVIN M FAYNE, President,
L, % Coasl and Ciendetly Saregy |Ret ] Nutonal Ceagraphes Society
ELOWTE H, FLLATTT. Prosadont, EAURANCE & N KEFELLER
Ereirpn Washmglon §mveraty President, Bodkelelles Wrothers Fuml
CRAWFORTTH. GREENTWALT I AN T, TRIPPE, Hotarary

i hagrmae Finance | ammities I hairman of the Bemnd,

I= . du Pant e Semowrs & Uampony Fan Amerioen Wiekd -'L_"‘Fl:r_r'-.
GILBERT M. GROSYIESTIR FREOERIC K 4. VOSH L:H':.JH

i yaincure Diditor, Satlonsl Gieogmphie:  Falitir, Nutias '_‘_E'-'l?"'i"h’"-
ARTHLUR 1. HANSOM, Geners] FAMES H WAKEL M. IL, Fomey
Ciolimael. MNazionsl Geographlc Socsety  JVeusian Secretary i the Mavy

. ; . EAKL WARREN
CARYE IFoHASKINRS, Presidest, F . X
Carndsld Ansiiing: ] Wisklinghmm U hipl Jusbace o ke 1inihed Sesles

) IAMES B WEHN. Formur
EMUORY. 5 LAND, Vice "'I""':'"' Alkmipsatiatinr, Salmonal Arrsnaubics
% MNpvy (Rt 1, Finmes (Presiden.

) ahil Spoce Admemuizutyes
Alr Teanispalt Assaulkn o AL EXANITER WETMURE
CURTIS E LoStAY . Hemer Chivd

Hesearch Anscsials
o Sl LIS Al Fare

Smitbrsawmaan biislduelisn
H. HAMUIHILFH MA LS FEAYER B WL SN [ F et
Wice Preshien AmieHiun Telephone Hiennrury koo € hairmen
& 1legraph Compais (R |

L hesapoaks & Podiemes
W, MoCHESKEY MARTIN. TH. [ebephent U amprey

Chajrmman, Bisard of Cepvermors oA LD L WIRTH. Fisme
Fridei ] M=asrvr Syvirm Peecuw, atnnl Perk Rervae
LOAres i WRICGIHT, Bormwn Pleredior,

i oiprr Shakexpeinie | by
COMMITTEE FOR RESEARCH AND EXPLORATION

PN ARD CARMICHAYL. € boorman

Al FXANDER WETMORE ami MELVIN M OFAY NE. Ve r.mrmﬂﬁ
i B L BERET, CAKYL M HARKING A REMINL LS {
:_II::':I;E!;]_TIIL:HUI-I,IJ Ansociaty, Smitfiseuan imdiiuisn. EMORY 5 J..f'-‘."ﬂ.'il. T
DAL ESTEWART. Senier Scismipsl, (ffids of Anibropeigs. Smilleopian fnei-
e, MATTHEW W STIRLING, Hessuch Awsocimie. S fsmnial Erslitu:
oo, PANEES - WAKELIN IR (ONKADFL WIRTH, PAUL A £AHL,
i el aiflicere wl the !'..|H.'|.|'|!| |Il‘.'l:_“'ﬁ i, BISHOP, ResfEtary oo Wenvis

EOVATS W SN R, Secretary

Avsistst Sccrpturis o 1he Society; CHARLES P BINEL, FRANK S
DELE, MSEFRPH B WA, RAYMOND T, Mokl LRGOTT, 1K
Auiislam Tremseres! WILLTAM H. MoCALTEY

| patrsid 1. Cirunt. Edilorial Asslsiani io the Pocidons. Cdwn W Siiler, Rachanl

F Pesrson, Abmimsimeive Avsbslamis fo ibe Presadeis: Jibil & Dhvis, Ad:

mimsiTaiiee Awistum 10 the Chairimas sl Fir s Chiel; Lesore W, Kesiler.
Adminesizative Asseatsnl b v Advjeiry U lsrman of the Bel

SECHETART S $TAR, Jddsimiiirgdive Farl Cofliss, Jr, Ward % Phelps, dcopsnt
i Jduy B Coiviies, beiirge F. Fagle, Alfred 1. Hlasre, William. L. Sdiciahee,
Wartha Allen Figgen, Sebeins. Everett O Hegran, Thoss M, Kes Nene
wtnf’ Mury L. Whitsmore | Assisinet Superesort. MParroll . [orothy 1, Dameran
iAasistnnt  Sipervisdtt. Frmewcemead 1 POMD Jehesloin,. Retsn L, Loy,
Babert 4 Fllis, b, Sheila H Imemel. Margoaet A, Shearer, Mpmberihip Nesraieh,
{harley T Kpeeland, Lesbes iy Falitnent: By 1) Klockenbrink, Aembes
Betariony- Paml F Meare, Compates Uenere b LDhoedel, Sersedwry's Files
Morrilo L Dhvate Proarnobiein s Sfum lennisps. DM Puesev. b, Wik |, Warfel
Pl - Yoo A, Borlén; Frank 5 tHeveris. Prpilatues o yitrial Jumes J*_. Hill'g
Prroomae!- lames B Mohis, Addoan L. Loftm, e, Clens €38 rmuan, *sellie I
Sinclnir. Abrdtoat - Thamey |, Herman, 8. D Trassars: fhignew len | utyl

COVER: Foars spread wide, 2 battle-scarred Kenva tusher
whirls to confront an intruder (page 151}

FOOEC =ty §r & P F Bhdl. A T 9@ E

Schel, laaac Cveld [Prmductaon],

g il CEdl o ial Ansmiamiag;

NATIONAL GEOGRAPHIC MAGAZINE
#.lwu._r..: seLL _ﬁI:ﬂ-:FI:ﬂm.“
MELVIN W, PAYME
Presidest oF the Saciery

FREDERICK G. VOSBURGH, sunw
GILAERT M. GROSYENGHE, FEANC SHOR, Auvonse Edilar
Aldan € Fisher, Ir., Keoneth MacLewh, bibs Scefiesd
bidsunr Edourr: Andrew Ho Brown. lemes Ceirizl, Robert L Condy, W L.
Garrenl, Edward | Linghan, Corglyn Hewneit I‘m.hrlm
Kenneth F. Wore
Sewier Ediborial Shgl ) Loone(le Alkman, Joiey B Biliand, Rowe Findley, W

Ciznwrs, Stunit E. Sonca, Kobert . Jondan, Soseph e Yemifuamie]. T,
yu W, Marthaws, Bart MeDirall] Semior. CaTieE

SR L, S T R RO
Fllicrial fayout: Hitward E. Palog (Chief); Charies C Ubd, Jube M. Lavery

W M N k) Arnen: Lsa B Wik
Ln " mm W, Lathers, C nw# ™
1 r, Caragrasiic Arvuis: Vietr J Spesnka A

el Walter G Crowy (5 \-'hrinhl..w Heaity.
T, fherw, Jean H. dle, Dordly A » Empene M.
s 1 Macic 1, Ratmes { Administrative Asdstant?
{i. IH-;-: M:m_ﬁﬂﬁgmﬂtﬁl“
w—.Lﬂm; Lnisr. mummrhﬁm%
ikl rminerric Creorge ©mastze (0ol Mowtom & Hlakeddes (Amdit-
ume Chief, Lot § Canova. Leskey B L, Joibeny

nmr;E "“:Tm I-I-Fl-l |!|,':|:'r-l:l--1' quz ekl §Assialam
Lh'.-'_.l..hﬁi Miimes. Yern Ciamilly. Loune A, Eblﬂ-un. Emiber Aan
e W, M Wi, Winifed M. Myare
¥ M, Corvon | Islleseu ) Rowalis K

. % Duier (P Ewlym Fou (Trissponatam|; Caruiyn F
MIMM'I

Wmmw Hertierl 5 Wilbarn, Jr. damocinie
Tistranisg Editoe: Thomas B Sman 4 Edivr: Andnre Feggrmpobi
Aunipians Hlwsbtions Edinay: Mary S, Crivwild, 0. Lowi Macrstenta

mrmpﬂ Ernive Plitare' Editors. Charigne

Jimicre; Waline A, Waber (Samralisi), Prim V. Bianchi _
mnﬁ...-nnu.mmmmn Hemnnger, Wik

- s rm-l Bobert ¥ Cllce, dosinims

[Rrrsiow ¥ 3 i

ctorr: I Anthany Stewart, Dean Conger. Film Brvies Athert Miklsuy
g i ﬂﬂﬁmmm.ﬁmmm.-wuuut
g Bames {Hmdr._ﬂ:uu H;.i'-luh
m:-mwin-;

Jusepli T. Fecesy, Mew Yourk, Midwerniers- mren Tiergeeun, U hecapa,

Aupeien Bck ¥, Kam Francivor . A mtmEn e

F. Mew York. Trvel AN ﬂmmm (CTEEL S
Crinwadd s Jursew L T, Miwe Laluipean: W, Macy, Purm

giimrigit ) 1R E RAPICHAL SOSTAMFET SULATY, (TTR SML B 171 & &, Sdiail '
WD JOOLE BLL ®sery B b Eeil BOPROOOCT D oW AL 0¥ "'"I'I--HIIIITI'"IH

THE COMPTAEY S i i SETTER PTEEHETE 8 rediod! 110 FRGRTIE M .7 & wirpah.
ruaws PUATARE PAID @7 WAPSIROTUN . PG w87 S0 RA WEjINE BE DEE, BT

BEEGE R TITLE PSR iCT) R Bt LB eaTiRaaL Tl mann e Ol & FLAR. §i & 8 e,



[ .incoln Continental for 1969

60 cubic mch V-8 engine. From the Lincoln-Mercury Ehivision of Ford Motor Company




& 5

Be a loop charger! _
Johnson's loop-charged 3-cyl 55 oives

a New twist to fuel induction...lets you

out-pull, out-run, out- Irnll unmnaranlﬂ

D motors—all on less oo oty snses ot o
fuel than you'd expect. | 1o and prop plamele
Patented Water-Shield sllenumg makes |I

extra quiet.. Hlulr'n Eleclrlc nnwer snm

IS extra sure, norepo WAl a uniaug o
exira easy. oo

See this suner-nulmr Inul:ler al

your Johnson dealer’s...one of

16 new or improved Sea- Hurse

models. All with 2-yr. warranty.

"‘Uahnsan



Bringing Up Bertha

Lhe
bones of Ice Age elephants at the hot-

HY WOULD SCIENTISTS look for
tom of a nver m sunny Flonda?
cnough,  says Dr. §, David Webb
Flornida's major rivers still meander across
the lowlands much as they did thousands of
vears ago. When fell in, their re-
mains settled gently to the bottom and were
pre under a slow accumulation of
silt." Dr., Webb, assistant curator of fossil
vertebrates at the University Florida,
recently rescued the skeleton of a 50,000
yvear-old mammoth from 1ts watery grave in
the Aucilla Biver, 40 miles east of Tallu-

“lrangely

]

Csome of

hassee. A Natonal Geographic Society
grant made the recovery of the
eight-ton giant, mcknpmed Bertha by its
discoverers.

Lver
[Dr. Webl

DOnNne

possible

find:

e

at right,
Ia-toot-long leg

Inspects 1
1 T S5-pound
sutface bencath an air-
flled plastic bag. By next yvear, visitors will
be able to see Bertha's awesome. 15-foo
nigh skeleton i a new museum on the uni-
versity campus in Gainesville. Your Society
make such projects possible. Give
Iriends the opportunity to add their support;
nominaie them for membership below.,

dues
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THUNDERBIRD 6%
FOR THE OPEN ROAD
AND THE OPEN SKY.

Cnce again, Thunderbird gives you o
wide-open choice of personal luwries.
Choosa your rocfline, seafing orronge-
mant, number of doors (2 or 4], Color,
Rich interior. Thena's o sansational new
push-bution sliding sunroot. Plus dozens
of other Bird opficns. All powerad by
the Thunderjet 429 V-8, Your choice,
That's what it's all about,

Thunderbind.

Unigue in all the world,

THUNDERBIRD 222
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You can take any number of whirlwind start at $362* {or 15 davs in 7 countries,
tours of Britain and ['..Ill'nrlL'. ;"'I:|'I- o l'.‘if'_'n' (8] (Mir London SLUper Show Tour entitles
city. Lart im one museum and out the other. vou to o snuf duesthouse for two weeks, tick-
And end up running voursell radged. Sure. ets to N hit shows, special shop |-|:|:__ and diningd
vou'll see a million things. But how m any will  discounts, duest membership in an exclusive
vou expericnce $ sporting ¢lub, 13 hearty breakfasts, rounds-
I P1:1:_'!1: of the usual “tours al”. BOAC ‘I|_-|['| atr fare. und more. All far S310".
offers Holidays in Britmin and Europe. The Go-1t-alone by car or travel by rail. Visit
difference: We show you a lot for your money  the big cities or st ately homes and gardens.
but we also show a little restraint. We pro-  We have two- .m-.i |l|| ce-week holidavs to i
vide a vaeation, not a merry-go-round, We  just aboui v budget and inclination. All
give You an opporfu- e e e e ey O THEmM begin with a
niry o meel |'1"-"'.7"h-' Lh Biritish Oy verseas Airwovs Corpoeatinng | calm British weleome
well as see places. BONX V1D, Dept, 149.1155 | aboard a BOAC V(C
Take one of our New York, N.Y. 10011 MU 7-1600 | 10 or Rolls-Rovee 707
Combination Haoli- Rend me information an Vel : et In New York,
days, for example. [ 1 London Siaes b Toiss fiom $310 | Boston, Miami, De-
vou do, you could | — | | troit, Chicago or San
| lPrancisen,
I We'll se Wi
I I"|II I.|:.'|!.Ii|'- 1| 1||'|||'|'|
| send us the coupan. O
trvside or the maost | see yvour Travel Adent
sCcenic parils ol : andask about BOAC s
i
|
|
|
|

ML T

LombBanation Halidoys in Britain (rom

wrn:m[ a week in Lon- ] Combination Halidavs in Eurepe ram

don, another week Pageant Haolidiavs in Britoin from _'li.?_“l
motaringd through the Honanza Holidavs in Britain fram 34N
tranquil British coun- | [ Special Interest— Britain from $300

1 Val-Ul-Holidavs in Eurnpe [ram 5362

Furope. Inns, rented Mr. Mri. Miss Spring/Summer Hol-
car, most meals, air idayvs n Britam snd
tare included—{or as W T e FEurope. Thev'll give
little ns 3300° vou a nice strong feel-
ing ahout going.

Our Val- '[I- Haoli- Cit
days feature relaxing

1'I'I"|‘|'l'|!'|:."I:I:|_|:'I'| r*.l".'ll.:_] Ol | My Travel _'I,“-_:l_l-r_1 i% I : BGAC

the continent. T hey

*Rased on 14/11-duy Econamy group nclusive tour fare from N.Y. Applies to groups ol 15 or more. (Yoo seeido's form the group. )
Duueble cccupanoy in hoteds. Boskings must be mude ot lewst 30 davy prior to deparmure.
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This sash shows a lot of Bermuda’s historv.

(Join us and make some of your own.)

Break par on one of seven famous golf courses. 1 here is only one Bermuda.
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Only Cub Cadet

has a hig tractor
transmission.

Just one reason why
it outlasts, outworks

all the others.

Cub CUadet comes with n gear-drivi
transmi=gsion or a Hydrostatic Ceana
mikgslon,. | e pedr-drive fmnemiission ks
pxpnctly the same as that used 1n ou
igesr Cub ractorg e H_'p'llil"l'-ijl*.ll.
PDrave 18 0 sealed-down version of th
I".":lu'l.]—'i"l"' L gibl-tan i:-i—l'”"— st 1R our fmrm
nnd industrial tractors: Hoth are direct
drive from engine 1o axle. T hore are mi
hislin to =l or sha

Here are some aolther reasons Cul
Cndet outworks and outlasts the resi
Full-length, hesvy channpel stool {ramd
Big, husky uxl Auto-tvpe apncloasd
earingr. And a lot more

e IlIlil.!l'l Ladeatg 'I-.|| WY — D =D
ihat's the way weoe've bullt almost 6
mitllion brorer Lractors (o pesogal w ki

L -

carn thetr Hvinge with tham

MNo wondor Undel s the only Inwn
ated garden trnctor that works a0 hard
o 8o many jobae, for 20 many vean
™o wonder more people buy Cub Coadet
Lthan any other lawn and gnrden tractor

he gear-drive Cub {ladet comes in

1, 10 or 12 hp. And Hydrostatic dreive

in 10 ar 12 hp, Over 50 attechments Lo

choake from. Y our Interremteoned ) el

m iy the Yaellow Peegea under “lLawn

Mioawera” ar "Timctom.” See him for s

demofisiration

Himvy-eluly snnw Lthrowems
16 ar 4 imches sl

Cadet is for keeps

| i ol hih Coh el sind oS ars el oL L
reglitered i farefpadinngdd Hares{ras L mmmgany Sl g il |



e H ﬁii iﬂ@ﬂﬂﬂm" Hmﬂy far dynamite, Wehﬂve mnknﬂmed it mﬁpupﬂﬂ‘
ail with dynamite: They e and you can see one at the bottom of our pic-
AT -~ ture. It doesn't go bang like dynamite. It simply

The device is beautifully simple. A mix-
ture of pmpane and oxygen is ignited by a
spark plug inside a rubber sleeve. The pap
inflates the slesve like an imstant ballodn.

- This sudden expansion is fast enough to
- give A seismic echa, but not- fast l:uu“gh

S -
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looked for oil. Now they

scare away fish, porpoises or anything else. _Ftﬂean &nl : -4

What'¢ more, it has a snorkel. This allows pumrjm:ptgj
burnied gases to escape to the surface. Sothe in the b
water stayvs clean. nxplnﬂng’, e

But fishermen aren’t the only people to -
cheer:

D'ammﬂr: is often tricky st o handle,
The popper is completely safe, Erplurntlnn
crews have une less dangef to cofitend with.
And dynamite is also quite expensiyve.
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10 enhance Cadlllacs distinctive new beauty, vou can select from-a host ol

NewW parsonagl conveniences, including a Dual Comifort front scat
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“NATIONAL GEOGRAPHIC

Kenya Says Harambee!

By ALLAN C. FISHER, JR.

.I"-I"l.lll ".-.'. I i1l I .||I|-|

Hinstrations by National Geographic Photegrapher BRUCE DALS

|.-!"||!|'|| "..'l.||.=f |r:|""'| lI|. I'Il""'-.-l i &1 Il|||l||r||.'|||' tiv ex1art 1he rowiel with i I
rogaice in the set of his thick shoulders gl “Harnmbee,” a Swahth word meamne * el
el tha .I||'-."..|_T-; thrust of his heod. th I

e 2]l gl toether.” picked by President Ees

()d Man stood before the crowd. So that al vintta ns the nationsl maotto. 11 signibes Ken
could look full upon him, he turned from side  va's attempt to make o place for itself among

sicle his patrinrchal foece: grav bearded the world's stable and prosperous nations
brogad and brootding, the shightly nrotaberant
cves shininy moisty from amidst the blacl
Lin. His right hand, clutching the ever-preseni
Iy whisk, swept upward in a theatrical ges
ture no field marshal with baton could have
hoped to match

(N Tron. hira rmpressive vou are. Inom
thought [ pawd him tribute. You arve lord of
Eite O ;.,l'. _--:.-_I' FOETFYaNe Reve RN oL [ r."._. i

In ncle | ommanding vou'e the Cld Man
cilled out, “Harambee! (Hah-mmhm-gavh

From the massed thousands, like a single
thunderous echo from encircling cliffs, the
word returned, " Haoas-ranam-payyy

Chey ave twith vou, Thev love vour every
procticed mowve. In vou they see themselue
T T lI"'Ir Mg mtroen

His Excellency JTom I.r'..l"l_'. (KT, onRce oon

clee] s |-.L-'|1 roof the areaded NMauo May
terrarisis, now President of the Repul i

henya, consistent exponent of racial (oler _
Old lion of Kenva, Jomo Kenvatta leads his Bede

ance, sedf |.--||1 for nations, and moderation 1o | | | I |
hine naotion albng the path oward self-help. hoard

yirlitics, and in the opanion of many the pr

wirk, and ractal eoodd will Here over a Yiodioe
mier stalesman among the new Alncan na- g !

nya microphone, he calls on Kenvans of all tribes
tions, had come to his home district of Gaton to foreel grudees and umte for Tutore greatmn
lu to dedicate a new hospital, As alway=in  Fram his wrist daneles s silver-handled horsehai
s public appearances, he had not missed th v whizk, or m kenvatta Iri






kenyvatta i1s stmply the “Mzee” (Muoh-zay),
it

To nearly all his countrvmen President
1

another Swahill word, Merally trans
the “old man”; i east Afmica it is a title of
the greatest respect and affection. On this
pecasion the Meee, spedaking fromi 4 temnd
shaded clais in an open field, waxed evange-
listic 1n his fervor, The hospital in the Gatun
du countrvside hod been his iden, i self-help
project contributed to by thousands of ken
vianag. Though he harangued the crowd in
Swahill, the lingun franca of enst Alricn, he
trmes the English words “sell
help,” and, on one occasion, the expression,
‘Actions speak louder than words.'

sPoke severia

Hundshakes Bring Help for New Hospital

Then, to myv astonishment, he turned the
declication ceremomes into a fund-rasmng
rilly for the hospital. Long lines formed n
tronl of the dals, and i 50 minutes. 1o ex
change for a handshake from him, the Mzee
had collected e chicken, one -'r||_--|_|| e
promise of a pint ol blood, and in hard cash
13, 2530 Kenyvashillings igpproximatelv 56, 100
My astonishment was not permitted
wane. When |
ol tnbal dancers and =ingers from all ovér
Kenva streamed onto the huge field, Alter a
time any ardered progiam proved nmpossible,

e cillection ended, thousands

and the field became g colorful, swirling me-
lange ol zarre costumes and sweaty bodies
amidst a cacaophony of drums, bells, rattling
gourds, chants, and exuberant oulcries. Even
the Mzee abundoned his reserve, and when
last I saw him, he had joined a group of preti
~omal tribeswomen and was clanping a ci-
dence for their dance (oppoasite)

[t had been a highly entertaining show. But
Loy me, antd no doubt to other foreigners pres-
ent, the occasion also revealed much and
taught much, The central ind most importand
factor mAuencing the emersing new nation of
vl 15 the formidable Jomo Kenvatta him
sl And, in dramatic fashion, we hu
demonstrition of his hold upon the pespl

SOl kb

pndd the phitlosophy of unity and self-help he

=0 constanty and tirelessly preaches

Pulsing sounds and Hashing colors climm
i hospital dedication m Gatunda by Pres
dent Kenvatta These Somall women. whos
tribe in the past has wavered in s allegianc
to the government, join m the spre of th
pccasion. After five vears of ||||1|,|__||_'|||,':_'||||'
the drums of notiopalism beat hard 1o Kenyy

-wiiere mare than S0 tribes must learn to
march to the =ame rhivthm



Fenvatta, now in his late seventies, began
his carcer as a leader of apolitical group with-
in his tribe—the Kikuvu—that sought seli-
vovernment for Kenva under the Affcan,
or Negro, majority. Well educiated in henva
antl England, he hived in London many vears.
In 1952, when the British declared the Mau
Mau emergency, he was selzed, tried, and con-
victed as leader of the murderous secret so-
ciety, After nine vears in custody, he returned
to the political scené as a virtual martyr Im
the eves of all of Kenva's more than 70 tribes,
the one man with truly national prestige and
influence

Todav he has no obwvious heir apparent,
and his death, many observers feel, would
leave a vacuum that might well result in a
power struggle and public disorder

The guestion of whether or nol Renvatta
directed the Mau Mau—he steadiastly main
lmins hiz nnocence—must be left to future
historians. But this much is certain: henyatta,
in his earliest public utierances, and in speech-
es hefare and after the Mau Mau yprising,
urged orderly, lnwful change. Prior to Kenya's
independence 1n Dhecember 1963, he was say-
ing; “There must be no revenge (Jur aim
15 1o bring people of all races together Al

Dampened but undaunted, traffic flows through downtown Nairobi, following an
afternoon deluge thal lefl streets brimming with four inches of rain. Erratic vet plentiful
rainfall nourishes abondant crops in Kenva's highlands, where altitudes above 5,000
feet temper the equatorial heat that bakes adjacent regions. The mvigorating climate of




citizens will be equal in the eves of the law
. We desire to bring love where there was
hatred, peace where there was violence

Mou Maw was n disense which has been
eradicated, and must never be remembered
peain”

As his vountry's first Pnime. Minster, and
now its first President; the Meee has given
evidence of meaning precisely what he said
Kenva, a land a little lnrger than France and
Belgium combined, has a population esti-
mated at 10,000,000 More than 97 percent
are Africans, the rest Buropeans, Asians,
and Ambs. Kenvitta obtained a constitution

guaranteeing equal rights with the Africans
for all citizens from minority groups
European farmers, though thev comprise
only a fraction of 1 percent of the population,
once awned 25 percent of all arable land in
private hands. In recent vears more than
1,300,000 acres of this land have been volun-
tartly sold at fair prices o Africans, a con-
tinuing progrim that has been singularls
devoid of rancorous public discussion. The
henva Lovernment, showing scant interest
in theoretical “isms™ respects private-prop-
erty rights and encourages foreign invest-
ment. Between 1962 and 1967 United States

Proud young maran, or warrier, of the Masai tribe waniders
wilh his cattle acrass the scorched earth of the Ambosell plains
The animals provide the Masgi—who measure wealth by the
size of heredls—with a fond supply of blooel, milk, and meat,

these breeze-cooled highlands attracted
thousands of European farmers who
clrared forests and broke the so1) to
farming cluring the early 1900
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whlﬂ-!-‘r BY THE INDIAN OUEAN 4R
the soulthedst and huge Lake Vie-
tori on the southwest, Kenva s neighbor
bir Fuovee mat o= With tow efing modntaing,
ani] forests that teem with mamestie wild

[tfe—muchol it within the protective con-
fine= ol nation-
o reserves amd
parks—kenya
i= nshowease of
seEIC wondders

Fhe eattl Afri-
can countey ob-
tained mdepondence from Greal Brtain
iy 163, Dt has rebnined her Ues theough
membwrship in the Commonwenlth

AREAD J04.0000 zrpmre miles. POPULATION
OO OO0 —037  pervient  Afrecans, the rewd
Astin, Europenn. Aralh LANGUAGED Sawahil,
Farzlish, tribal RELIGTON: Trikal, Christiin,
Moslem. ECONOSIY: Agriculiure coflee, [ea,
gvrethiam, stsall  doarkem, Heht  anduastiry
MAJOR CITIES Nudrold (prope S50,0000, ¢npl
vl Muombass (poge 1706057, prert

INDIAN
QCEAN

Broad-shouldered highlands,
gashed by the like-spatlered (Great
Rift Valley, Bift newarly a third of
Kenva o mile or more above wa level,
Cin this fofty platean and western
hills near Lake Victora live most af
the nation's people. Elsewhere,

eacept along thd himid coast, Kenyva

consizis largely of semipuarched T

scrubland and searing desernt

CARTYCE AL D™
U NAT IO GEDGTARNSG SOTETY

a 50 ] iy |
o —— = e —
STATUTE MILLS

Principsl Roads ——— Other Roadh and Trals
Raifroads ——  Plices with Schedled Air Servee 1
Intermittent Lakes ] FElévations /o Feet

Interests alone accounted for 49 new husiness
ventures

Meanwhile the Mazee, who put his muscle
behind all these policies, tours the land fike a
dedicated circuit rider, spedaking eloquentls
and’ often bluntly. His themes are nearly al
ways the same: Reject tribalism. W ImiLsd
be one people, one neition work hard
seek education . . practice tolerance | sup-
port the law and vour government.

And the people of kenya, o country torn
by bloody insurrection a'scant 15 vears ago,
listen to the Old Man-—and obev, T myself
have reaped some of the benefite For pine
wetks | traveled that lovely land, without
governmenl escort, often in places no touris
evier sees, and several times in areas where
Lurcopeans rarely venlure. Nol once oid 1
encounter any manfestation of il will be-
cause | was white, In Nairobi, Kenva's mosd-
arn and handsome capital, | felt safe on the
streets ot anmv hour

Problems Plague a Young Nation

Though its present stability has been hailed
s i moviel for other nations of black Africa.
henva 15 no atopia. Fan from it Beneath the
surface dronge racial antagonisms do exdisl
woarfy all the 1850080 Asigns and #2000
Furopenns had the choice of British or Kenyvan
citizenship at independence. Large majonties
of both groups chose British, Now the Kenva
Ceovernmend, amad charges ol racial bias, s
lorcing thesé non-citicenis aut of thelr jobs,
and oftén out of the country, in a long-range
program of "hRenvamzation,” or “Africanizi
ton™ (pages |6H8-9)

While kenyva's top government officials are
often well educated and very able, there is
[ittle talent beneath them, The result s &
paralvzing burenucracy. Most Kenvans are
iliterate, and, despite heroic efforts by the
povermment, some 30 to 45 percent (estimates
vary) ol the nation's childreén never attend
ichool. Add 1o these proablems the cruel Gact
ol widespread poverty, and the =tability of
the Kenvatla regime seems all the more re
mrknhle

| explored these and numerous other prob
lems and developments i my quest (or the
story al modern Kenva. But happly there
still exists another Kenyva, timeless and un-
changing, the vast Kenva of the lion and the
elephant and the antelope, of masnificen
distunces where one's spirit roams with the
wind in a land so beautiful that # seems o
cleanse the soul of the hehaldet This is the
kenva 1 soupht Grsl, traveling mostly b

T}
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industry, second only to agriculture @z an
carner of foreign exchange.

Thic has not been accomplished without
some opposition and difficulty, notably from
the hative scriatching out a hving in the
bush. He sees wild animals as meat or men-
ace: either way, he wanis them dead,

“The buffalo eats his crops; so does the
clephant. And either one can Kill him," ex-
plained A. P, Achieng, Permanenl Secretary
in the Ministey of Tourism and Wildlife. “In
the hunting areas he sees a foreigner shoot o
trophy, take the head, and leave the meat to
rol. Bul il he, a citizen, kills i dik-dik for food
without n license, he gets thrown into jail
This is very hard for him to understamnd.”

So, with exhibits, talks, lterature for the
schools, and sponsored park tours; the gov-
ernment impresses upon the people that their
wildlife i3 a monev-earning national asset.
The foreigner pavs a stiff fee to shoot a trophv,
the government points out Indeed, hunting
big game in the shooting-block areas can
be very expensive; you must employ a safari
company and professional hunter

Nine-tenths of the fareigners attracted by
kenva's superh wildlife come to look and
photograph. not to shoot, knd they can choose
from & wide price range of escorted tours. On
a limited budget? Perhaps vou will want an
all-expense packame tour. At times such
groups, scurrving about on tght schedules
in little zebra-striped minibuses, seem to out-
number the animals. Momey no object? Per-
haps vour taste will run 1o an ar safar, in
which vou fiy about kenva in vour own char-
tered plane and are met at each stop by your
own private vehicle,

In between these extremes vou will find
=afari companies that specialize In aking
outdoor-loving groups into the bush under
canvas, and other compinies that book vour
lodge reservations amd provide a cak and
guide. Setling out on vour own in a rented car
i= possible but difficult! accommodations at
the parks and rederves, though being ex-
panded, sometimes are booked solid months
in advance

Much of Renva's highly varied terrain,

National Geographic, February 1969

ranging from tropic seashore and high moun-
taine to fut plains and the deep cleft of the
Great Rift Valley (imap, pages 156-7), seems
ordained by nature as a wildlife halitat. More
than hall the land is arid or semi-arid, and
ashout 50 percent of the human popuintion
lives in only 15 percent of the land area,
mostly in the Lake Victoria basin and the
highlands, where enough ruin (alls for a rich
and varied agriculture. Elsewhere wild am-
mals, more adaptive than man, roam a virgin
land; some of it supports thick forest, but vast
stretches remain too dry for the plow and
often too harsh a challenge for all but the
totighest pastoral tribes, such ns the Masa

“Fantastie Support” for National Packs

Perez M. Olindo, the dedicated young Thi-
rector of Kenva National Parks, looks upon
his domain and finds the situstion zood,

“We are enjoving fantastic support from
the povernment in our game conservation
efforts,” he told me. "It is our policy to give
adequate protection to all species, but not i
tiake more land than is needed. When the
parks svstem is finished, about 12 to 15 per-
cent of the nation's land area will be included
It would not be reasonable to tike more. We
must be able to defend what we have”

Care has been taken to set aside different
kinds of parkland and reserve. For example,
Aberdare and Mount Kenva parks typify the
forested mountain sanctuaries: Sambury and
Marsabit in the remote north, wild desert
seenery; Tsavp and Masai Amboseli, flat,
sandy bush; Masai Mara and Nairobi, the
pitrk just outside the capital, rolling griss-
lands

Fecently the govermment established two
marine parks, protecting cornl reefs off the
coast, and at lake Nokuru it has under its
wing, so to speak, the world's largest concen-
lration of lesser and greater flamingos, some-
times numbering an e<timated 2,000,000, Seen
from the qir as they feéed in theshallows, these
magnificent birds look like windrows of pink
petals cast up on Nokuru's shores  ipages
174-8(1

One fnds it difficalt to express a preference

Collision of cultures has had a jarring impact on this gum-chewing Kikovu teibesman
dressed in his best for aocelebration, His improvised ensemble includes an auto-headlight
nim Kikuyus, the tribe of President Kenvatty, comprice about o sixth of Kenya's popula-
tion and play & dominant, though oot domineening, role in national politics. Most other
tribes join them in chanting the national motto, Harambee!—"Let us all pull together!™
Cindy o few, tribes, such ns the Masal and Tyrkana, still turn their backs on the 20th cenlury.
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amone these areas, but | think mine
must be the southermn sancluaries,

Mara,

their skyv-reachine expunses of aal

Ambosel, and Tsavo, with

e 1 lion i the sun,

priss, LW
darkenedd with the occasional mk
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e forms ol thorn trees
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Stiav in Your Vehicle!

Stufi photographer Bruce Dale
iHerent
Were 0 Our L.and
Most of them lgnored it

"YW don'

lok like humans while we are 1

and I marveled at how 1ne
the animals
Kaowver

others seemed curious

this viehicle, and the oll nnd petrol
fumes mask our scent,” expliined
our safari leader, Ed Penfold. “But
1 whil

Wl ARG when 1 get
auleiele, AW fTom the car.”

Ed stood quietly by the bumper
Nearby herds of topi and Thom-
won's gazelle stampeded 1n pani
Don't ever do that yourself,” Ed
warned. “Being aloot in the bush
ciun be very dangerous.”

Just how dangerous | learned
|nter thot <ame diay 1n conversation
with Maj. Evelyn Wood Temple
Horeham, senior game warden tor

il southwest Kenva, a man whaose
phvsigue and handlebar mustache
are as impressively proportioned as
hiz name (page 176)

“Animals have killed 31 people

all Masar tnbesmen—in my ju-
during the
veare” he said, “Cupe huffzlo got o

risciction past  Lhree
number of them. They're treacher
aiie heasts. P've known them to hide

. brush by n water

yole. Wil (or
native women o come and fill their

ars, then rip the women up the

hack = they start home."

Buffalo, in the opinion of hunter
John Cook, are the most dangerous
if all bie came. Until recently, Cook.
armeil with a rifle, escoried Louris
weveral hundred vards

wialk throueh forest

grops e
they mitst
el from road to Trectops, the Ta
mous hotel perched high atop pii-
ines near i wiiler bole in the Aber-
dare Mational Par

O I||||-|I'|_| deck at restops vou can

¢ From halconies

watch muany speciés of anmmal come
b drtnnk. anawnare of Vvour presence



fLaite one Glternionn

Buffale plodding
toward the water hole like a tranguil herd

averhead (pages 174-3)
L.ook and | cognted 47
of black Angus cattle

“A huftalo came at me once VETY suddonly
from behind a huge houlder,” Cook recalled
“1 got off one shat; hit him in the throat He
fell dead s Tough heasts
I've blown a hole that vou could see througch
m o buflaio, bot stll it came on”

The path to Treetops 1= spotted with stout
|

L Biirmicades that ||1-|||:E-. can dodee behind

i, ot at, my el ool

if chareed by hulfalo -'!|_'i:f|_l_|'|| G Fivne: 1 His

happens run ::'- | nkked Cook i he ever had
to shoot to protect his words

"o, and 've been doine this work for
moreé than ||'r|,"' WA TS _Il,[ 'erCEnLLy |i||||:|"|
five elephants got after the group I was es-

corting. Unly one old bull really seemed de

|'L"""|'J!I-r.l! “e e Feamen -':-'|l| |_||_'|._|r || up to me,
hanged hi= mind and went off "
L quiter my visit to Lreelops, a

cow elephant had to be shot by gnother huntes

byt 1hen

SEVErAl Wi

to protect woman. The animal fell

chisedd Jes= than 15 {eet (rom | hie terribBed tow st
Kenva's Wildlife Stirs the FEmotions

| had thought I detected in Cook something
I had also noticed in Temple-Boreham Tough
vieterans of the bush, both, and unsentiment:l

1 ] | IS
ErLALT SOk Efines

|II_T Ll :I =% ::II"| L |.!|-|' LIEL A

| #motion, when he

of tone, a voice tinged wit
spoke of his attachment (o Kenva's wilder-
ness and wildlife, So did actor William Hild
in, danothe

nunter

veteran of the Renva scene, n
conservationist, and part owner of
the plush Mount Kenva Safart Club

Lould Holden's fesling for Kenvan he o
scribed s love at first sicrhit ¢

“¥es, it nappsns
faars,  sand the stor of many screen romances.

ccasionaliy i ve 1

Holden and several other partners have a

|._.'".':.|-.'|l It rame reserve adracent o | |_._ i |||!.

mrounds. In my opinion il introduces 1o Uhe
surrountdings 8 needed note of reality The
posh resort, with it cotliges and
[TV PETEO
moved from the real Kenva as a Kansas coun
try club

lil.l."':'- real, however, 2 the re<ort’s maenif

LASEET

eroundds, seemed to me a1z far ce-

Cienit |-'Zi"l"-'|-’ll|l TP W =C k1] ¢l Mount N o R

i1 17,0058 feet the highest mountain in the

and (page 188) A guide toak me by logeing

road high into its drenched forest; amud the

<1 :.'|1.'|_'_ Hilsts .I':nf I'5||_ coiiehine trees. the

mountain s legends seemed gquite believable
here-INvaea, Mountmn of Brighiness; it

s called by the Kikusi, larvest of |'-.',|,'|'|:..-_'-

:"'l[!'l.'lthlil'lllrl'l students compaund miirobenzene il
I".: i SNy r|'_|." ETs § 0 !I i | |!|'_' LRadiy Tl
IEIGn-Iree, Lhen are expected o tench st 3 ooverns

ment-selecten school—perhaps in

Putting the pieces togethier: A skilled worker in

Mattrol ACLO ||"i:-- Eaembie 1ric) WiarLis 1m-
|M ""I 111 E.l"l ] L. Prarm Gl o froienest Labiion
O N8 [ Poa i Eik] il Eidl







tribses, and to them it i holy, the earthly dwelling place of
el Godd. In Kikuvo legend the moumbain was fashioned by
Mogai, the Divider of the Umiverse, and when he had done
ar, hie took to s top the man Cikuyw, founder of the tribe.
He showed Gikuvu the beaoty of the and, and, ponting o a

st Tull of i trees, commanded Gikuvy to descend and ex-
Lablish there hizs homestead This he did, and ever since then
the Kikuyu when pruving turm toward the Mountain ol
Brightness and with apratsed hands offer sacrifices

Mresident Kenvatta tells thns legend 1o his book Faciag
Mount Kenwva, o scholarly account of the Kikuyu tribe first
pulilizhed tn 1938 when he was & student of anthropelogy in
London. Knowing that legend, one ¢an better understand the
Maun Mau, nenrly all of whom were Kikuvu In their eves
the Jand gmiven their founding father Gikusu by Mogai had
lween stolen by the white man

(Md Grievances Led to Bloody Upnsing

White settlement in Kenva's interior did not get under wian
until the Brtish completed the radlway from Mombasa to
Lake Victori in 1900 The path of empire had been hlazed
by 8 handful of redoubtable missionerv-explorers who pene:
trated east Africa in the mid-19th century, Before thial, Armbs
and Portuguese, coastal settlers from olden times, had con
fined their interest in the interior o raids for slyves and ivor

In the vanguard of the British strode Lord Deliamere, o
wiealthy voung peer with determination to match his purse;
he found much of the well-watered highlands sparsely popu-
lated] by natives, demonstriated the land’s potential for huro-
pean farming methods, and started the mAux of white settler<
The Kikuvu, however, always regarded this termlory o= part
of therr homeland; they claimed they had left it temporaris
ol long belore the coming of the whitte man bhecause ol iam
1at swept 1

smoldering reésentment over land and other grievances
finally flared ap in the Maw Man uprising of 1952-50, Bul
many Kikuvu, as well as other tribesmen, could not stomuach

ine and |'|.I'-I.‘iL‘-I"T e Aren

the obscene oaiths of membership reguired by the =ecret
society, or s terror tactics, and Afncans, not Europeans or
\sians, did most of the fighting and dyving in resistance 1o
Mau Maw OF 2,350 Afncans afficially counted as Rilled by
the terrorists, 1,832 were emvilians, the remaining 524 being
members ol the security forees. Although atticks on white
farmers recerved great pablicity, only 32 Egrapean civilians
and 63 Furopeans 1o the security ranks died. The total toll of
Astans was 29, On the Mau Mag stde, 11,5300 were killed

When the blood bath ended, the land problem remained
Alricans st

|owere nol permmitted 1o ovwn lang in some achls

“Give us Jand!” The cey of Kenya's Africans has heen
wnswered for many, Colonal low barred them from owning
the chisbce<t Inngd, and relptivelv few were parmitted to grow
coflec and ten in competition with whites (called Europednss
These green checkerboard Helds near Kisi, formierly owned
v Furopeans, have been bought by the government and
resalid Lo Xfncan smallholders Some former estiltes havi
Leen |-.|_-||I inlict and now are run as coOpeTatives

L5



Lhese restrictions b ) four
vears prior to Kenva'sindepend
gnce, And 1 1961 i beoan th
purchase of 1,000,(0) acres of
land from Europeins tor resale
Lip lanciess Africans on Dberd
loan terme (preceding poames)

In the opinion of Bruce M
henme, Minister of Agricultur
Lhe program cime just n tms
o prevent renewed strifi

*The Lkettle wis nol onls
toaming  was bolling and
ibout to blow up,” he told mi
“But now the steam 15 out ol
Lhe Kettls

U hee  British landl-transtod
[ArOE AT and =everal relnted
pirn jeets, totaling absout one an
a half milhon acres; have been
Compicbed incer  1Hi P ETIVT
Crivvernment. Ssow, with tinan
cial bhelp from varnous interna
nonal <ources, Kenya in Lhe
MICGSL O ACQuIrTmg sorne Gl LUK )
arditional acres from non-cit
sens [orsiale to Africans, mostly
maltholders whose farms usu-
ly do not exceed 15 acres. Oth-
er Africans, however, quniiiy
WNEET  VEOITEn ol Arge.scale
farm programs, and their prop-
erties are considerabily larser

‘We have taken Gurly moog
carenotl to break up those farms
thal are highly valuable to the
ECOTEOTTLY sard Mr Mcokensoe
[he Mimster of Agriculture 1
one ol the best-known men in
Renva, partdy bDecause of his

famous mullon :""i' W hisket

el luxuoant musiache @

Bidding farewell to friends in Noroby, this Kenva-born Indian  partly because he 15 the sover

JLH] gel to reach England before p British W CHTEIRE sl TLIT METIE S O l% white minister, but
gration went into eflect in Muarch 1965 Theuasangls of Asians, wih moslly because ol the extreme
Wier ndependend wl opted for Hoti=h rather than Renvan  gifReuliv of his 1alby

citieenshipn, rushed to beat the tmmigration desdlim | : '

NETIYAE 5 CCONTRS e [
PO mEricuiture; at least thred
roductive gErnouitorm reas. Yoreover, In out of five jobs are farm-connected. Mr. Mc
nraochice the great ouyority of Alricans wWern kennzie hips 1 protec this vitil sector of tht
excluded from the rieh return offered by such conomy against too-rapid Africanizntion and
cash crops as coffee and tes Under colorni keep it productive, meanwhile serving s L
tw, these crops could De grow Lonly an plots bridge between two riaces. The political op
of five acres or Inrpger—aostensibly 20 that Lhe wElllon In Fariiament (Avors expropriation
letection and control of plant disease would of European-owned dand withoul payment,
b easer—and lew Afmnicans owned plots that inid this the Agricullure Alintster, speaking
| Arge [or the government, stoutly resists

L hiée Hrtish Lsovernment iself haod enclecl vocordmg to Mr. Mchengie, “nobody |



lorced 1o sell™ his land [That |
Crriment ill-:!il':'._ artl =0 far thers seém o be
within the Europenn
community who are wWilling to dispose of thel:

properiy. Bul as one white farmer, still hold

indeed wov

J |'-l"|.:lr| JERisEmES Fdud bl

ing on, todd me, “Alrnicans can and do fovee o

put. tf the blokes won't work for vou, haw

CAan vl [arm
]'Il.'-hlli.l_ S1LLN -|| |I|'|l|||| TS _.'!|||JI|| L1031 I_!||||-_- Lin
ns 1 saw for mvsell in a swing through the

ngricultural

wenrtiand to the north and nerth-
Miiroh

the land has heen blessed with Beauts

west 0l Here too, o= 1n the rame
|'.r:'|J'
Ul & soft heagtv, ofteén lush and verdant

AL Kangnitn the

government hewed [rom

foars lnnd for o tea nursery, From a dis-

Her future at stake, an Indian child

PEVWIRELS: R

parture [rom Maivobl durme the 1968 immiberat o

rrsts Many faled to reach Britain in time Dbl

I Renvi,

a new homeland

L8 mi-Citirens 00 N i3l thy hadl te

ok pisewhere for

close-packed, thick tea bushes lopked
like rolling lawns carpeting the hillsides. Th
was on the eve of an influx of work

men who would distribute to African lGarmers

Lance,
nursery
DOULOOD cuttingres 3 day for pianting . on their
tarms. A foreman showed me stacks of trave,

|_'_'|| I IIII. !rl' Illll'r|i|'|-__'. ||I il'-I:J | ||_|! |: ||: ||.|I
FRRA Fipliss
“Muany of the fRrmers

1OTEMan s s [

annol count,” thg

Wi ilevisedd these s

F trav e Full. the farmer ktows he has o hian-
dred. With the troyvs he can keep his own

count; he doesn’t like to depend on us.'

Chere 15 still another reason for the trivs
some tribesmen have UPeErEitiaons gveraon
o making a count of living thimrs. bellsvine
it brings bad Juck. With the tray svstem, they
NeEell ol mMike '|" artual cullinge |'|:'. CLIELA ) Er
counl

'he nearby forest looked awfolly dense aned
| nsked the foreman if the
evier troubled by wild anmmals

“Elephants SOME L ITes

we cantrighten them off with thunder flashes

dark mMen Were

he smdd grimls

noredsy But harmless explosive 1f that doesn'

work, we call in the Game Diepartment Lo

irive them off or shoot them

Moo Muou Prisoners Launch Rice Plan

LT

ural developments, the Mwea Irrization Set

of Kenva's most interestine arricul
tHement, beenn under the British a8 8 con
clurini
Prizoners built an

SYEIPM [OF FrowWine

struction projict to keep detamess buss
thee Man Mau uprising
cXPHTIINenTal e 1T &8

sparsely settled valley 80 miles northeast of
Nadrobi. Today
Lhiba and Nvamindi Rivers, both fed Liv the

rians and snows of Mount Kenvie the valley

with water tapped from th

I'-'I-' .f".""'I’II I Ereen oosms: & LD pieres of el
L

hke an

rice pacldies stretch away to the horizon
infinity of mirror imares

Che project, <till growing, now supports
such famils
ward a flock of

mrvested plot A

neEarly 2,000 families. I met o

Wil '.'._'_li.-.||;.j slone @ ol lee #
e a

and small son

Dirds raschimge ad° e

farmer, his wil Cliambered

Darelooled throuesh o muddds it h and anto

t b |J'.!'..I.', they had iEt rnthered the last eramns
on their four-acre field
The man » Enghsh

halting, hut he got h

wis iragementary and
eelings acrns= to me

Fhere,” he said, pointing to his plot. “A it
It 1= eaod?"

“It 1is

He tapped his chist and again =ald, “Mine

very goodd.” 1 I'|'|I||I'l|

Hut someday for him.” and he
I hen the § 1"I'l!i_'. wiltkedl on,
me with the

thie land mine
lookerd at the bos
leaving nemiory of three ver
happy smiles

Moy problems beset the government when
It puits 1t landless citisens onto fnrms. For
exampie, not a single family settled at Mwea
hatl any previous experience Erowing rice.
Moreover, most Africans know only a sub-
small plots
sl
nll= Farmers Training

sistence kind of aerculture on

el to develop a
the Thomson's F

| he government
s ol



College, to prepare people to lake over larger had been sent by the Agricultural Develon-

larms of 200 to 50000 acres. The college, &8 ment Corporation, a government body, to by
handsome property ol 930 acres, former

boarding school (or |'.II:'I||||'-|I|||'-I-|||!l'-'| A T e Wof ontil I tndked to members of a dairv-

Vi Laueht how o run governmert-owned farms

an |l-month course to 102 students each vear.  hymene class did 1 ind two men whose fathers
*1t 1% an entirely new world for them," said owned laree farms
William M. Spencer, the white principa “Tew individuals can afford such' proper
some hove never slept 1o a bed, and many  ties,"” explained Mr. Spencer, himself a former
nave never used o lovalory when they come farmi owner. “In the past, Africans saw Euro
nere. Hut they are ternbly enthusiastic. If

pean farming practices only from a Inborer’
LRy weren 'l | think we'd all i hormic 'J:l._"'.'.||-|lr_| II|I'|.I are ong of the ftew Institolions
[ interviewed each member of a class in in the world that are taking people from a

tractor operation: 11 students, a smiling, nifn peasant population and putting them directh

Bl lok rongtne bn pee from 21 to 40 A patiern ito o haghls |i1_".;';|:-||r_||, aericultural svsten
=000 emerged 1n their answers, One man snad B Sl | 1 I skill
. Tl usiness Sullers From Shortage ol Ski
e hadd Been picked to run a 2,500-acre farm k '

pwned by a group of 50 people; another saard Easentially the same problem—sudden re
he would manage a 4,000-acre form bought  sponsibility thrust upon inexperienced Alri-
bv a group of 39, Otheérs told similar stories of  cans—plagues the nation’s commerce and

multiple ownership, and several of

e IMNEN inustry. For eenerabions kenva's stores g

Challengimg the land. an entrant in the East African Safar Rally growls up an éscarpmen
al LI Lefeedl Il: I "._l_' i

chine, sieraies across more than 3,000 miles of brutal terrain in Kenvn, UVenanda, and Tanzania

he annusl motor race, the worlel's most punishing for man and ma

I L 91 stisrters last Aprd 11, ond lanked and wheered to the finish foor davs fater Twic




SNoODs, s vl service, and many skilled trades
were manned' very heavily by Asians, whose

Indiia by the

forebears Were imported fron
Hrtish to build the Kenva-Uganda Rallrond
In =mall villages and towns Asjan dominance
of trade virtontly Viricans
dealt wath the dwhowalioh, the Asinn shop-

WS Complets
Keeper, or went without. As for the Europeans,
thev ran the govermment,

the larger farms and bigeer businesses,

owned nearly -all
Anci
staffed most of the professions

“In kenyva the African has always resented
the Asuan and felt badly used by him," & well
told me. “"The
Asians have been a standoffish log,
rigiddly to their own customs and wavs and

AR LT |
BT

mmtarmedd foreien observer

Clingine

Perhaps cunously, the Africans el
witter with the Europeans and resent
them less. The averace native can ;
many of the jobsand shops of the brown man

ERL YL

._|.Eil|r|..'- :l-.

ot ot vel to the posibion of the white man
A= MYy INGrmane pur it “NO NALKN COn
uilord to have ©i1s economy dominated by for
eigners " 50 the Kenva Government, throueh
nsvstem of work permits and trade licenses

nns Inunched a determinéd program to oust
non-citizens from thelr jobs and replace them
~0 for thi

with citizens

nas usyilly mean
Africans

ment has clisafied all jobs into 1] catemmiries

repliacing Ashins witl Ihe govern

and only the lowest poste and those easies

[or Africans to fill have vet been affected
Inevitably this Alncanization hos createrd

racial 11l wi

[eel badly used They acknowledee thetr clan

. A=zians now are the ones who

mehness but oo not think they need apologiz

for it. They also claim that fullv one-third ol

more than 20,000 applications for citizenship
filed by Asinns prior to the deadline i [e-

combwr 1965 have been left unprocessed—n

during the race each armber out of, the depths of the Rifi—1ihal

rolassal fracture which splits the enrth's ¢rust f

Al MLUSE [MUEngyE jnio

L0
im soulheastern Afrvica Lo Syrin In places half
highlands and cups Laki

i mile LeC e 30 to 40 miles wide, the great fault bhisects Kenva

Rudolf in ane af its depresstons (man, page 150







nedication, they lecel, of official Dins. A (ficaniration, fearme severe disiocation of
Let's consicler the tvpleal case of & man we  the economy. 'here have been indicalion
shall ¢all M+ Khan, who was fired from his harm in aericulture, transport, meal packing,
in the civil service. He applied for citizen-  and other felds. | mysell noted the efect upon
-|--||'I &8 VoS dmo, DUl oS ot Deen Accepied LI1E .r'.i-_i'|'- e SedVIOE, EelllngE LOTDAELY TO &0

Frejectied. SNow he :'I.i' 1 ||||l.|-.. Alesinan in eronmuent Offl :-15--:'||"'|_.|'-:-'! wWliteh 1ns vierd

Mairoht, but thinks he will o it "There are  two switchboards, tonk al erave of half
lots ol opporiunities iere now whiat with all hodr per Ccill

the Aslans leaving" he saye, “and 've got an Yet an impartial observer feels sympath?
excellent b, so |-.:|I.J'-|:'- el like Lo sty I;I-l AT U 'I'i"-'-t'll!l.l_'nllll-: |--‘|i|_- g | LK

they want meéout. I be lorced w0 go, 1 'm sure with admiration apon o government that faces
D ALISE I Wworntl e ahle 1 E:r.l| M} |.I"-|_'- EL Z'!"I':'I"- ravely and, so 1ar al [l

A\ fricans themselves, including a group of forms o due process of Iaw inils difierences
facull members at  Unilversi College AITN non-citlzen

sutrobi, have counseled iy (U Pl () Elsewhere on the economic S061 B i1
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Stately tusker roams
a rain-laced forest
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TTLEELLIEN] Ir '_rl"lll!.'ll :||| the fdatiiniei
Brighter. 1 he governmenl ecpouses something
it .I!' 1l||| AN '-.._;I-i;-.'il 1 !::.:| I'..-.l.“l |

iy peaple; certminly its brand of soculism

mareE pracmabic Lhon doctrInaeei

Foreigm investment has been encoura
We s Ii.l'll' cto ot have enaugh of our own
i'l' .I il & LR EEE = iy d L1 LIl 1 ||EII L i !|| _:I.'::I

h,” said Jozeph Multro, the young oandd

.,: = A\ Hing .I'ul':.._'_'-:'l el sy :-Ill::. ",I'III.I ity i
and Industry, “Char

. o -
enple have

ETICIEN k5 TS NG ||-'|'||"I| i E |:|'r|'-

fare we have put a ot of |'5|.|-=|-'.-|---'|'--I|-|-_=|
imvestment.’

He explained that foreimers are permitled
to realze & 120 percent return on thelir inves
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leges, and other joint ventures. Yot in numer-
pus wavs, notably their politics, they differ,
and Kenva, with an annual growth rate of 6
percent in its economy, continues to outpace
the vihers

Social Change Sweeps the Cities

Renva's healthy economy itsell creates a
praoblem, that of rapid drbanization. Seeking
jobis and excitement, voung people pour into
the towns and cities, many already over
crowded vet growing at a rate of 6 percent
or more each year. Trust an advertising man
iy un;&:ilﬂﬂu on the temper of the times: “Be
n City Man,” said an ad promoting o Kenva-
made product, City beer.

In Nairobi, in poarticuiar, the influx has
miecant social change. Take the old Norifolk
Hotel, with its clubby atmosphere. It used to
be exclusively for Europeans, mainly Kényi's
landed gentry enjoving a visit to the capital.
They still frequent the dining room, very
British in mannper, the look of genteel rus-
ticity green upon them, but now you ulso see
the vccusional Alrican or Asian [ace

One day oz T lounged on the hotel's porch,
a spot much favoréd for luncheon or tea, a
voung, well-dressed African engaged in a
furious altercation with one of the waiters
They spoke Swahili, but finally the voung
man, perhaps for my benefit, switched to
Fnglish,

“You must see vour own peaple tool” he
siitl vehemently,

He thought he had been ignored by the
African waiter in favor of a nearby table of
Furppeans, Possibly. But the African is being
seen everywhere in Kenva today—and he is
being henrd and felt.

Yet the voung man seeking city or town all
too often finds his educition woefully inade-
quate for the job of his dreams. Here, o5 in
other vital areas, Kenvit's problems bulk huge
and granitic. An estimated 45 percent of the
population is i3 years of age or younger, This
high proportion of children places a heavy
hurden on the schoals. Moreover, they must
increase their capacity 2% percent eich year
just to handle the incrense in population. At
present not much can be done to reduce the
pstimated 30 to 45 percent of the nation’s
children who never go to school.

Limited funds have lorced the government
to make u very painful decision: It gives finan-
cial support to colleges and some secondary
schools, hut not to primary schools. County

councils must support them, and they try val-
jantly, often wiving the schools 85 or 90 per-
cent of their slim budgets. Evien so, all pri-
mary and secondary schools charge student
fees. Costs may run as high as 680 shillings a
vear, or ahout $97—extremely steep for the
average African family,

“But an African has many people who can
help him pay o school hill—wives, brothers,
dsters, even cousins,” said E, E. Khasakhala,
Assistant Minister of Education and a Mem-
ber of Parlinment. “You assist any relative in
school whose parents are poor.”

That's just the wav it works, [ was assured
by Bab Poole, who travels extensively in khen-
ya to direct the work of 260 Umited States
Peace Corpsmen, 160 of them teachers. “Ev-
erywhere vou go you find people paving
sehool fees,” he sald. “There is a great pressure
in the villages to send children to school.™

Mr. Khasakhala zees little prospect, any
time soon, of government financial support
for primary schools, “We have wirked out
the figures, and we just can't afford it now,”
he admitted However, he pointed out that
the government does train and assign teach-
ers, who are pmd by the countics

Tvpically, the Mzee himself came up with
a partial answer to the problem: the Haram-
bee school. Such self-help schools, built with
the donated funds, materials, and labor of the
peaple, grow slowly but-surely, stone by stone
and brick by brick, all over Kenya. Most serve
the primary grades; others are secondary
schools that, once operdtive, may obtain cen-
tral government financial support. Into this
lntter category falls a littte eight-room cinder-
block structure whose dedication I attended
at Sor1.  (Condinued on page 183)

“...and let fowl
multiply in the earth.”

GENESIS [:22

S1F IN FULFILLMENT of God's commund -
ment On Lhe fifth day of creation, great-
er and lesser famingos from a vast area of
eastern Alrich congregate in the shallows of
Lnke MNakuru to (eed on algne that thove
only in intensely alkaline waters. At times
an estimated 2,000,000 of the birds vather
here. More than 40,000 lesser Bamingns ap-
pear in this remarkable photograph
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THIS PAGE FOLDS OUT

(Camera trophies

P'—_|~-1~u.; A\MHERS, 0T HUNTERS, do
marel of the shooting m Kenya today

For o stifl license e, hudnters can still
Bawe fimiated game quotasin special *shood
g blocks.”™ But orme of ten visitors—like
this mEn alming his lens thromgh the foot
hatch of a toud bos i fght—come to record
Renyas wonders on fiim and e

Few siuch wonders Al one with more
iwe than tho sight of an | S=Toot-tall rm

AT Tt e aWRVIRE atmone I||_-._'I-||--
or lolloping alone dry stretches of the
Marsalut Goame Reserve Rarely found
pulside norihern kenva, this specie
Wenrs asharper, brighter pattern than ils
ke commmot ondsin Lo the south

['hee l1on (abovel feasbing on a choic
el of Cape bulfale, might charge o
fet if he saw or sntffed o man, bul pevs He-
tle pttenion 1o wheeled velocles: Guicdes
etpeatedly warn visitors o stay insids
thelr cars
Hounding wildeheests—bettor known
s gErius to crossword puzzlers—belong 1o
g fmmense herd that erosses aned r
croases the Repva-Tanzania bordér i

wintch of [feah rrasd
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And where s Sori? That was the guestion
John IDFSouza, an employves of the United
states Embassy in Nairobi, and [ kept acking
as we drove toward Lake Victona through
the land of the Luo and the Kisii and the
hipsigia. Deep viscous pits in roads every-
whire hub-deep in mud tried to entrap our
tour-wheel-drve vehicle. But we pushed on
through a fertile, hilly land, so terraced by
farmers that one might have thought himsel
in the Far East. Indeed., it seemed that’s where
we must be, since no one had, heard of Sod

Celehration Attracts 3,000 Plus Twao

Twio days put of Noirobi, we found it—the
mosEl manuscele of LImy 1 nes, r!-|-|.=_'| in rurad
“vanzs Provinee (man, page 1501 The new
wchool, vellow a2 o lemon in its cont of fresh
parnl, stood atop o blull overlookine Lalke
ittle

wout like lovs on

Victoria, a serene sep whirs At n-sall

fishing boats moved slowly o
i i

1 had Hitle time to savor this vierw, 1 he
dny’s festivities had brought out 3,002 people

LTh '-"ﬂ.l'.'ia.llll:'n' estimated 3,000 Afrcans: ane
Asian, lohn DSouza; and one white man. me
:"-I} *-.II'I'.‘.,'L:||.'1['I:T._'u attracted a throng of CUrIDUs
bul well-behaved voungsters who followed

me about as if 1 were scome latter-day Pied
Piper

"We don't see many Europeans in here,” an
official explained
pendence.

"Only a few since inde

Fhat day proved to be ane of the mos
miemerable and rewardineg of mvy stav in ken-
vin No one knew in advance of my coming,
but all went out of thetr wav to be kind to the
strunger from Americi

Hospitality is a way of life to many Afri
cans, and courtésy seems barn in them Vil
lagers often possess manners that would grace
an embassy drawing room. Had | met the
wachers. the council members. the chiels?
Each smilingly shook myv hand Of course |
wouldl =it owith the officials dunne the core-
manies. Would T hke a refreshing donk? Mi-
raculously a4 Coca-Cola appeared 334 1 nedtd
transintors? Someone who spoke Luo and
swakill would be at my ellbow alwavs, Would
I hke to hear the students sing? They would
L= plesed to do so

A choral group of bovs and girle, immacy
late m white blowse or shirt and dark skirt or
trocisers, launched into n spiritdd chuntlike
song, not unmelodic, to the accompaniment
of rattles, bells, and sticks tapped tozether

“They have been rehearsing this song for
the Vice President, wha will be here soon to

dedicate the school,” explpined their vouns
principal, Mishon Owino-Were. “The song is
aboul President Kenvattn They are saving he
had to fight to free his country from the Brii-
sty just as the Americans did '

The scheol had enrol students, some
trom as far ax Kisii, 50 mileés awayv; thes
would board nearbv while attendine clnsses

el T4



Finding a place in a secondary sachool is dith-

cult, even for pood students. Ninetv-eédghi
percent of the nation’s voungsters o not 2o
bevond the seven primary grades
“Sometimes it takes only o vear or two to
erect o Harambee schoal " said Mr. Owino-
Were, “but i the community dopsn't give
eoodd cooperation, it may take as many as five
vears, This particular school took three"

Vice President Saips o Kihbon

Damel arap Mol (arap means “son of'),
Vice President and Minister of Home Affners,
armived almost on time despite the mire, A big,
vouthiul-looking man who gives an impres-
sion of great physical vitality, the Vice Presi:
dent 1= 4 member of the Tugen, a small tribe
Some say he gol his joh for that reason; he

was not hkely to be partial to either of the
two largest tribes, the Kikusu and Luo. How-
ever, no ane in the government works harder,
and he travels Kemva on the same kind of
morale-raising missions, and with the same
zeal, as President Kenyattn

Mr. Mo cut a nbbon encircling the school's
front porch and then, with an éntourage of
naliticiane, moved o the speaking platform
| was pleased when Jeseph (dero-Jowi, the
lorn] Member of Parbament and Kenya's
Minister for East Afrnican Affairs, pad gener-
ous tribute to a modest United States AlL
contribution to the school’s construction, and
I was greatly pmused when he introdoced
John [XSouza ns thée representative of the
United States. Some AL officials hiad been
expected to fly in Tor the oceasion, but the




weather proved too bad-—a possibility John
and | had anticipated; hence our long drive
Now John, the United Sttes Information
Agency's Nuairobi photographer and radio
specialist, who discribes himself ac a Goan
and a former nationn] of Pakistan who holds
a British passport, acknowledged the crowe's
warm applause for the United States with o
bow of courtly grace.

Tom Mbova, Minister for Economic Plan-
ning and Development, and o Luo like mosl
of his audience. spoke so long that he lef
little bme for the Vice President to say much
before the ansel of darkness. Mr Moi, how
ever, rose 1o the accasion with the aplomb of
the old pro. He pointed to schiel children
ringing the front of the crowd and asked i
their parents liked to see the

well

Stutfed simba
Zimmermann s shop in Mairols
evien o =tuibed one, Awes nol ondy loursts Butl many
Many native-born Kepvans
hiave never seen o lon, bhuffalo, or elephant o the wild

well behnved; and attending a school function
The crowd roared approval. If children are
well educated, they will respect their parents,
said Mr. Mov, "Those who do not have an
ant to destrov,” he adeec *Thes
do not want to buaild."

When darkness fell, someone it a lantern
and the people sang happy songs: ns they
croweled about Heedr Vice President, a symbaol
of the new oneness of the land

Later that night | sal with the Vice
dent in'the parlor of Mr. Odera-Jowi's nearliv
nome, where the day’s lummnories had gath
ercel for & bountiful dinner, Mr. Mo, who had
been traveling and speaking since 6:30 a.m
with nothing bhut a« '|_iJ_| of teid to custain him.
ook off his shoe with n sigh of near
bliss;, rubbed one stockinged foot over the

| |‘rl'-.'i-

Filuids HHIW] T T T | iTE B I H i

“roars. ot admirers throueh the window ot
The saght ol a hfe=wze lon
Alricans as
v wn owell-seitled areas

Ivory emporium: A worker hefts o pabr of tusks destined for
duction a1 the government's ivary warehonse in Mombasa Piles
of tisks, blurred by the camera’s movement, line the wirehouse
thieor Much of the ivory comes from Uganda; some comes from
henva pame wardens who shoot wolnded of rocue elophants
and confiscate
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white smile shining liké 8 ¢rescent moon in
the dork oval of lns face, told a long story
aborut a chief who had opposed KANU-—Ken-
via African Niatrong! Umon—the dominant
party and the party Of all the politicians pres-
enl. “Finally the people said, *This chiel must
g, He has i colonial mentality,” " recalled the
regime’'s polittcal theortst and cconomist

syomeone told a story about how he had
handled a heckler who interrupted @ speech,
nnd this started a SpuLle af recollections aboul
politicnl migetings: how o plan them, stage
theny, keep them under control, address them
It all sounded varoely familinr, and then |
thought: Except for occasional switches from
English o Swahihl or Luo, these could e the
viodces of politiciand at home in some unenheed-
el hull session.

With regret, John and | fmolly left, takme
with s a carload of Huesls 1o |lrr1p-r_:fl' at their
homies—oeones of wattle, mud, and thateh thi
loomed suddenly in the night One vouth
beowght hi< new wile to the car Lo meet us. A
governmoent ¢mploviee invited us to spend the

1500

night—another unusual opportunity for o
Furopean, But John and 1 had an appoint-
ment with an mmtriegmne group of moen, the
Homwanr Tabaka Stone Carvers, and we
drin'e the rest of the night to keep i

For muany vears members of the Kisi el
have lashioned smoking pepzs from the =ofl
white and pink stone of the South ¥Mugiraneo
it H.l't' I.'rlll:lf, I"I“'ll.'l""l-'l‘r, '-[II'I'.I1' il F"l."ll'l!'!.._":'- I!lI
airtds and amimals, amd a few extraont
husts of pedaple, have found their way to the
Mairobi markel from a tiny village near the
town of Kisii. John and T resolved to find i

Again rain, agan mire, again Kidnesematl-
tling jolts and bounces. But finally we reached
a Uatholic mission of the ©Mill Hill Order,
where n Father Witte, when askeel if he knew
the carvers, took me into his chapel and
me & magiihcent Mhegro Madonna

“A member of this arder, Father Herbert
L. Dovile, taught sculpture to penple in a
mearby village: that was about 1930." Father
Witte recalled, "Now it's a talent hianded
down [rom father o son. This Madonnn is
the work of Alexandir, and he's here "

=0 1 met o great, if harefoot, artst, Alexan-
der Mogendi., who looked like a leaner and
tougher verston of the old boxing champion,
Archie Moore With Alesander directing, we
slithered for half an howr until we reached a
clearing in &2 small villnee.

There, under n tree, three men worked,
hacking away at pieces of stone with pangas,
Lhe African version of the machete, or culling
more delicately with knives (page 1941 Alex-
ander joined them aned went Lo wWork on o bust
[ murveled ot how sculpture of guality could

LREETY

£ oW

Two-man gold rash, Kenyvas Kipchoge
hamo (front) pnd Nafuali Temu warm ap at
horme beflore scorchang the track at the 1968
Oivmpics in Mexico City. Keino, o police in-
structor, outsped U5 ace Tom Byun o win
bhe 1 5300-meter 2old medal, Arms privale
Temu won the 10 NOG-meter e0ld moedal
vmos Biwott added 1o Kenya's lnurels with
his fmumph o the 4O meter steegdischnse
In all, kienvi's teant took & remarkable total
of three pold, four giver, and two bronze
resetlils. The thin airat 7.350-Foed-high M-
oo Lty troubled many athletes, but not the
speedsters from Renva's  highibinds—moun
pf whom grew up and trained gt altitudes
of o mile and higher

Mock warrior snaps o salute during patri-
otic Testvities il the openming of the hospitial
in Gintundu (pages 1 52-3), His cardboard hot
benrs the colors of Kenva's national Nag

n Ta sl mE ifikE i EeElid Dl " i












[ cam't think of dgnv watd
less . appropriate than primi
tive,” he told me. T find people
in the rurpl areas acutely con
seinns of what affects them
Fhey wee a very intelhizent peo
e, Dy no means cul off Irom
'.|l|, world There is o Urefneh
dous  eagerness  [or improve
ment, a real attempt to pull
themselves up by their Doot-
straps. Thevy are trving o ham
mer out 4 new stvle of life: th
movement is lHkelv to be towared
thee kmmd of urban economi
development we Know

‘At the same time, there 15
Fi= ik PROVETEY |.‘Il-! Fie i riesed
tion In some areas. 11 their a5
pirations are not fuihitled to o
degree, there will be Bitterness
and a search lor a scupegoal

[hese comments ) |'| A1
crpally to what maght be termedd
the awnkened trabes, the tribes
of kenvas hrendbaskel, who
have aibvanced cullures of then

(W T il whn have had the

most expostte to the white
MmN = WIS In i1= wi IJI'".II'--
LM Ti . W ] paaf i plintor of The ki L1 '
With a gentle whack, a soap e =l R areas  Keniva <t
L b it Ll = wiif. Pl el it B BrurreeE wath oo hetie-]1 ki

has  truly
primitive peoples; such as the
Masai, the Turkana., anc ths
SOl

A, Lhe vlasag marran, or wir

wir! Tall, prowud. ready o kil
a liom with his spear, drinker of

I"".'l;':.. ||. '.'.lI LisE o nolier knife to earve eletm | auht s !IE:
tiire | i & thdahie msE=innary im the P93 < meEtmibers af I 1

lere 1R diswn the prl Trom fath Ly wik]

ermorge under hamds wielding such crude Liools Lostern concoction of cow's milk and cow s
When we left, several of Alexander's finest oo (page 133)

gasis il o number of -.-.|||i-.._- by others. @il II|:.r_--_ !|'|i-- storied Viasa) still exists |'=I'. Wil

itare s -_'.|1_.|.p.’..[.||||"i||. Hy el il ol hould see the wav he lives—in o sgquad, tun-

i the back seat. Hutb | felt a bt guiltv; | had nel-like hut of brush plastered with cow dung
beigerhit the lot—benutiful |l||_i|'| t= [ shnll al- huddled with other buts amd the villnge herd
WIS tre s foor the eouivialent of only =32 of cattle and goats, behind a protective circle
the askimg pace of thorn brush. Penodically, when the nearby
. (ornee gets low and even the Masal can't stand

Hural Kenvans Seek Better Late thie smell and the fics of their village. e

Kenva's avernge European vistior nevet move [0 4 new site

meets an Afrdcan socinlly. He 1 led about by Cut in the bush 1 have encountereo Miasal
His own kind, travels with his own kind, Peo-  herdsmen whose stoie dhsregard of hardship

gt ||; S E I TUTd shreins abviously [IRSESS wnl AEREeT | -|r1|n-I|u! EThy -|'|I:|'lil'-|'ll'l But |

few of this world's soods, and he concludes have also seen Masal bep money from lounsts,

that, by and large, they are a prmitive lot with harsh cres of “shillings! shillings!™ in
| disagree So does Donald F. Helsel, a s return for posing for a photograph. 1 once

garch cociologist of the Population Council whiitrhed g tourtst with O movie Cameri

lacatied 1n New York City, and astaff member villagers to form a circle, yoin hands, and jumis
s & ks | - T | | = - slivEsT ekl i ! o L 1

f the Institute for Development Studies ol Gen “Speirin ¢ Lbors With Alrics Muasad." by Edgar
Limiversity Collese, Narrobi Wam=anto (e CREEMG RAFHT, Dl



i ant down with wild vells—the tourist's  roope. Many tourists flv to Sambury and

It Of o Masa adannce. 1 he VMss laughed Marsahit reserves, bhoth outte safe. bhut few

il | coulan 't ventore anvwhere olse in those vast ard ex
Masail are o proud people tryving to cling to  panses mostly desert terrnin of a harshness

ol wavs g world that won't let them The gmmagEnable o people from gentler lnnds

governmen! wornes about this, partcealarh However, after some delay Bruce Lhile anil

LI il_ ITEEETL AT, & |-_'-|'| Ll 1

e tourists, but unlik | oblained permitls lor forayvs into several e

Pimccnin, which makes Masal woarriors wear  mote locales—definitely "the back of the he-
pants when they come fo town, Kenva wil vionol, ' as the Heptish migeht say. We had heard
not force change upon the tribe. Mara an i o colorful chap, H:'W. (Tim) Durrad, o

ymbosel réserves, plus a number of shooting Farmer who Tor vears had vacationed with hi
MoCk=, e 1n ' Ma=ai land e Lhie tribes e family on Lake RBudeli Apparently unceon-
rel substantind sums from enteance andd hum verned aboutl gither the Turkana or the shifta,
e fees and looge revenues | he governmen! i who had just opened o fishing ciomp on

encourages them to spend th
money on educition and such
village improvements s waler
ane health centep:
Until recently the governmen)
ad oniy the most nomanal and
precanous hold on two liirge nren
m the north, hbomeland of the Tur
kana and several smaller tribex
nnd in the northenst. inhabibtes] iy
thi= herce, nomadic Somalis. For
vears vifta, or bandits, imcited and
irmed 1n neigchhorine Somali,
plaged and Killed i both areas
aiten referred (o simply as th
northern frontier.” In 10967 how-
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Probing prehistory

K-F."'i'i'.'lu HARBOES in s senl some of the oldest
homiamid fossils ever found, and may have
beren the birthplace or early childbood home of
man himsell. For neardy a decade, 1the National
Lreagraphic Society s sponsoced D, Lows
% B Lenkev's dramuatic resecarches into the
Atncan ancestey of anmats and man. Aided by
i wile Mary and their thiree sons. the Kenva
e scientizt minde, al (Medlivat Lyorie, Tan
rapu, the epochal decoveries of two enrly
manlike creslUres—Zinpondiraopun, 1,750, (KK
venrs old, and Hemo feabiliy, nearfy 2,000,000
venrs old. Sites now betng probed m Kenva, be
Leheves, may vield equally sipnificant results
[ Eaakevs son and duuzhter-in-law, Rich
arcl andd Margaret, dig oot remains of a prehis-
lorie human skl (left) from a site at Allin Pas
oy the vastern shore of Lake Rudalf

Surprise discoy ery of fossi| antlers, found at Fort
Ternan in 1905, provided the first evidence that ant

lered animals resembling deer ——as opposed to horned
anteloper—once roamed Alnca south of the Sahara
Phe Fort Ternan dig, i western Kenva belween Lhe
Eift and Lake Victoria, has vielded a wenlth of fios-
sikbs datmg from 14 million vears ago, Among the
fimide: o slnne that was gsed 58 8 hammer and same
pones that clearly hivl been broken up by man's

early ancestor Aen L'-I."'.'.‘l'r."-'n Feker:

Intact alter thiee million vears, the fossilized shel-
elod of An extinet elephant emerges {rom it anclenl
resting plece near Lake Banngo Under the meticu
bols superyision of Bictard and Margaret Leakes
the hope {osad] wae excavated with its surroundine
roec K ol T .||_-|-|Lr:|:|| Lo fMece to the National
Sucpum i Nairobl, white 11 15 now exhibdted
Though a true elephant, it was of a species distine
from both the Afmean and the Ioddian Ehe phants
[Ivine Toclgs




the remote lake, So we chartered n plane and
flew up Lo Tim's place, a surprisingly comiort.
able little ‘sroup of cottmres on a high sand-
spit jutting from the western side of the laree,
rather hrackizsh lake
Fimy, who hadd obtained from the governd

ment a sport-Gahing concession for the are,
tricd his best to entice Nile perch onto ouwr
hooks. No luck. A severe storm, the worst in
the memaory of even the Turkana, had b
Rudolf the day before our armval, Learing
awav 10 feet of cliff in front of the camp and
ruining the fishing for a time. From visions of
i huge fsh—the lake record for o Nie perch
s 138 pounds—my thoughts turned to Tur-
kann and shifta

|

T hid heprd that the Turkann even today,
necasional canmibalism, Tim was
noncommittal, but e dicd Bt 1]'!"|-I]'2L'1||I|I||.'l

“T'he Africans from mv farm don't ke to
come up here; only one of them will stay here
alone—iand gome to think of it. he ran off the
nther day. As for the shifta, no trouble lor
some bUmes byt about three vears ago lilt‘}
killerd the European manager and amothet

1'lTi.i['||l i

hloke at a fshing Camp on the other side of
the lake”

Often we saw Turkana fishermen, thin s
marsh reeds and naked ns eels; standing on
the prows of their wobbly, pirogue-shaped
hoats, somehow tending nets without top-
pling into the water, They would wave, like
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Fhetr ave-old custom of rostling
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thiem AR anenviadle Dol well

Itendly bodtmen evervwhere, In a village of
lurkana proved

S nake—Dbul

wiehegone e huts ashore,
ust @ friendly—and neardy

sl seeimed W fear camerps

| made one friend, perfiips a chiel, since he

wore o hlanket and a beaded cap. Fe proudl
read to me the letter Y 7 Trom e s1ge Of QUI
arptliane, and tried to teach him other letters
of the alphabet His pronunciation improved
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where Somills—a Moslem people

wirrmien, fine-featured and otften bheautd

ful, po unvelled—watered their herds of oats
and Trt-tatled sheep, but we didn't see 1nside
the ot And we 2aw the hunodsome new sec

nhdary school, the andy ane 15 all MSoreth

stibstuntial huts bullt in rkuvy £tvlie ns ox
prples for the Somalis, who normally Hee i
cruder dwellings. | he government in
Siairmbt was doing its best for the =

ot it was keeping a tight rein on us
Death in the Desert: One Yacht Club

Evervone seemed relieved when we paid o
hehthearted visit to the moldering headauar
lers of the old Boval Wanr Yacht Club. miow
ciEtunct but onee the vely, 1 wasermish, ored

fon of a formee Brotish Idstoiiet Commibs<ion-

T L -
= | rhit 1 Il b= aple i1 -
er. He thought 1t would Dy splerna to nave a

vacht club 1o the muddle of the African desert,
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Kenva Says Harambee!

These precautions didn't seem so melodra-
matic when, flving out, we pissed over the
ruined village of Benane, wiped out by shifta
to the last mun, woman, and child 18 months
earlier. And we felt downright groteful for

the zovernment’s concern about us when, 10

davs after our vigit, shifta struck a villuge
near Wajir, killing several residents, and
planted n land mine that blew up some of the
men who had protected us

In the moum, the peace agreement works—
but with grim lapse=s.

This eccasional guerrilla warfare, however,
need not concern visitors o kenva, The
parched and isolated frontier districts long
have been a world apart from the rest of the
country, Indeed, o highly vared is Kenya's
terrmin that it can be said to encompass nu-
merous worlds, one of the most surprising
being the resort=studded seashore, a hit of
Florida transplanted to old Africa—but with-
out the high prices

From just south of Mombasa, Kenya's mod-
ern port and second largest city, to the coastl
town of Malindi, & fayvorite watering sput of
West Germans, vou can take vour pick of ac-
commodations ranging from comfortable to
Juxurious. I particuiarly enjoved the Mnaran
Club at Kilifi and the Dolphin, near Mombasa.

Decrepit Launch Serves Tdyllic 1sle

My favorite <pot, however, lies far off the
tourist track and is little known, very small,
and difficult to reach; the Pepom Hotel on the
island of Lamu off Kenyva's northern coast. In
Swahili, peponi means “the place of conlness,
rest, and relief from trouble”—Paradize, to
put it simply. And that’s just what it i5 n
heavenly little refuge beautifully run by n
Dane and his German wife. The isiand,
which boasts but one automobile, can be
reiched by a combination of shattering bus
ride and fishing boat-tax], But this iz p diffi-
cult nnd chancy business, and nearly all vise-
tors fiv hy chartered plane to an airstrip near
Lamu, as [ did, and then board a decrepat
lnunch for the trip to the hotel at the mouth
of Lamu Harbour

Lamu town is ane of the oldest on the east
African coast, just how old no one knows.

205

Arabs came to these shores after the death of
the Prophet Mohammed in AD 632, when
disputes over nsuccessor wracked Arab lands
Lamu remuins Arab, atown of great charm,
of ancient buildings and carved doors and
narrow streets where even the Bicyele i= un-
known, At twilight a lamplighter touches off
oil lnnterns that Aare nlong the quay and light
the return of the fishing fleet (page 203).
kenva's const shounds 1ooancient Arab
ruins, hut the only ones that have been cleared
af bush for public access are those at Gedi, &
town founded in the 13th century and now n
national park. Compared to Gedi's ghost-
hatinted remnants, Mombasa's well-preserved
Fort Jesus, built by the Portuguese at the end
af the 16th century, seems a contemporiry
upstart. Except lor Fort Jesus, practically
nothing remains of a4 Portuguese coastal oc-
¢ypancy that endured for two centuries.

Rooim Enough for (Md and New

When we flew from Lamu, our pilot circled
some  virtually maceessible Arab ruins. No
oneé knew much about those crumbling coral
walls; they may have housed old rivals of
Lamu. a people whose story the slow centu-
ries erased.

As we droned down the coast toward Ma-
Tindi, T scanned the grav brush of dunes run-
ning back from the seq, idly wondering if 1
would spot more ruins and musimg about the
trinsitory Imprnt of man

Then I zaw him—an old bull elephant, mas-
sive of tusk, ambling in solitary contentment
through the hot sands and the thorns toward
the sen. He might have been living when the
first train pulled out of Mombasa for Lake
Victorin, opening up his land to the tide
of white immigration now so obviously on
the el Whatever changes white men had
hirouzht to Kenva. they had not affected this
lordlv bull, symbol of that amazingly fecund
animal life, horn free and hving Drees

Would 1t always be that way? | hoped so.
When the lord Mogai fashioned Kenyva, he
miust have done so with special love and care
to make it so beautiful, and he gave it enough
sprace for both the old Kenva and the new.

THE END

Beating out a rhythm on un empty gasoline can, a young Kenvan soures grain-gobbling
birds off his familv's rice field in the Mwen Irfigation Settlervent. Here, where Mag Mau
prisoners worked sullenly at forced labor in the 1950, some. 1,000 African families now
el thelr own lamd in 4 labae of Tove, Looking to the future, Kenyva's people see a vista of

hard work, codperation, and ever-increasing pride and prosperity.
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That orbed maiden,
with white fire laden,
whom mortals call

the Moon

By KENNETH F. WEAVER

Assistlint Eidite

ODDESS OF THE NIGHT

they called her: Selene, Ar-

temis, Cynthia, Luna. Men
worshiped and feared her, believing
that her mystical powers influenced
life on earth. Thev closely marked her
inconstant face, measured time by her
waxing and waning. They sang of her
splendor, named her “bright wander-
er,” “fair coguette of heaven,” “sweel
regent of the sky,” “Mother Moon.”

Once she was unreachably remote
—the province of poets, of shepherds
and nomads, of lonely astronomers
and not-so-lonely lovers.

Today, in the twelfth vear of the
space Age, carth’s natural satellite
has become the concern of everyman,
and the object of the most intensive
scientihic and technological effort in
history. Hundreds of thousands of
people, and industrial firms by the
thousands, have turned their energies
toward realizing the goal of putting
men on the moon,

Man has already probed at the moon
with some 43 spacecraft bearing names

) - - - -
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ike Luna and Zond, Ranger, Sur-
vevor, and Orbiter. From afar we have
poked and scratched its surface, ham-
mered on itsrocks, assaved its chemis-
trv, measured its temperatures, We
have tested 1t with radio waves, the
exhaust of rocket engines, and mag-
nets. We have photographed from
close up all but the merest smidgen
of its tortured face. (See the eight-
color wall map, The Earth’s Moon, a
special supplement to this issue.)

And now, as this is written, a few
chosen men, astronauts and cosmo-
nauts, train with monastic zeal for the
fantastic attempt that will bring alive
the tales of Jules Verne and H. G. Wells,

Before long we may have at least
partial answers to riddles that have
always haunted men: Where did the
moon come from? Of what 1s it made?
Is it reallv cold and dead? And does
life exist there? The moon may even
prove to be the Rosetta stone of the
solar system, the key that will help us
understand the early history of the
earth and her sister planets,

-
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he moon has inspiced more superstition

I Thiun any ather celestial boely, It his long

: . been regarded wiath foreboding, a2 an
Late, late vestreen i ‘ ey, et 8

o CHN AR 'I!li I."L']'., l."‘-'l.ll'L I.i!l.“'-' ".-'n':ll.q'il. :I!

| saw the new moone, eclinses the sun, or when its dark
Wi the auld moone arb. taintly Iit by earthshime, hes
cradied in & silver crescent

in hir arme, And | feir, | Andl even the full moon has
| ff‘ir; myv dt‘il‘ I‘I‘lﬂﬁitE I, heled its terrors. From the remotest timies 11 has

T o witll been supposed that sleeping in full moonlizht
1"-” we Wil cum t” can cause blindness or madne=s. The very worad

h-EiI‘ITIi.:"- “Tunatic” derives from the Latin for moon
some [armers to this day believe that the
TBALLAD OF SIR PATRICK SIENS moon allects the weather, and that crops

shiosulel e |rl:|.]u1.1'.'|i pecording to the moon's
phises. “Sowe peasen and beans in the wane

mm
HEVELIL RiccioLnt
§ e mmaa B

Tiali e har el

Early portraits of earths heoavendy companion bear
niames that <ull survive In 1647 Joluwnnes Hevelius, on
the first true moon man, called the dark areas maria
iplural of the Latm mare, sea), reflecting a belief tha
these vt plains were water: Four vears later Giovann)
Riccioli renamed the marin and christened craters [or
famows men, as 15 st done Ther poneering wark still
[ournd currency 1n the early 1700°%, when 1, G, Lappel
mayT of sirnben, Germany, published this rerendering
if the Hevelins (left, above) and Ricciali maps

Moon express, a coal-bhuming trin speeis toward s
destination. Though thstratinge Jules Verne's 1863 clis-
o, From the Eavih o the Mopn, it bears Httle relation 1o
the cannon-shell spacecraft v the French suthar's text
Amarngly prophetic, he diescribed a three-man lomar
capsule blasted into spoace by o glant gun near Tampa,
Flonido—only 120 miles west of lodays Cape Kemmiedy
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of the moone, Who soweth them sooner, he
soweth too soone,” goes the old saw!

Could the moon, with all its supposed in-
fluences on carthly life, have inhabitants of
its own? Jobannes Kepler, famed German
astronomer of the varly 17th century, thought
=00. He believed that the craters on the moon
were artificinl —that they had been made by
whatever creatures lived there. And in | 835,
a front-page story in the New York Son told
in detatl how Sir John Herschel, =on of Brit-
amn's Coprt Astronamer, had built a monstrous
telescope 24 feet in dinmeter, and how he had
seen through it lunanan men with wings like
bats. An excited public learned later that i
was all a journadist’s hodx:

But less than a century ago, Willilam H
Pickering, the respected American selenogra-
pher, saw with his telescope varmble spots in
certain of the moon’s craters that seemed (o
darken after the beginning of the lunar day
and then wane just belore the sun set, 14
earth davs Inter. He speculated that these
could be some low form of vegetation He
even thought he saw melting snow that coald
have provided water

Onee 1 asked Dr. Eugene Sheemabker, then
head of the Center of Astrogenlogy of the
L. 5. Geblogical Survey and one of the major
cxperimenters in the Survevor program {page
213), if there 15 the remotest Chance of inding
lile on the moon, He burst out laughing

“Well, of course there are the lunar ele-
phants! We'll see thase!™ he saud

He referred to a pompous 17th-century
Englishman, Sir Paul Neal, who announced
that he had chscovered an elephant on the
moon. The anmouncement created a tremen-
s stir until—according to the stary—ped-
ple found that all he had seen was 4 mouse
that had crept into his telescope.

Dir. Shoemapker added that “the moon s the
kind of place where vou would put thines to
sterilize them ™ Lacking atmosphere, 1t feels
the full brunt of solar radiation, including
deadly ultraviolet, X-ravs, and gamma rayvs
Mo osurfice water exists (o <ustain life—aon
that scientists agree. Midday temperatures at
the ecguator are hotter than boiling water;
with the coming of the lunar night' they plum.
mel some S00° F. And the moon exists in an
almoest total vacuum {(althouph it must be
noted that some earthly spored have proved
able to survive without oxvigen or atmaosplheric
pressure). 30 it s notl hard to accept Dir. Shoe-
maker's estimate that the chances of native
life—even microscopic life—are no better
thitn one in ten billion.

We may not be able to detect such life even
if 1t 1= thete. As Dr. Wilmaot Hess. Director of
Science al the Manned Spacecraft Center 1n
Houston, points out, “The suit worn by the
Apollo astronauts leaks at the rate of roughly
1000 micro-organiams a minute So biological
analyvsis of the moon becomes difficult. How
do vou separate vour bugs from moon bigss"

But the Nationol Aeronautics and Spare
Administration 15 taking no chances. When
our astronauts return from their frst moon
landing, they and the camples thev bring back
will go into quarantine in special quarters
in Houston—the astronmuts for 21 days; the
swmples for o month or more. Even the Apollo
Commaned Module, in which the astronmits
have traveled home again, will be sealed in
this Lunar Recelving Laborators until experts
are satisfied that no harmiul lunar material
EXIELE O escape on Earth.

The bent and broken
moon, All batter'd,
black, as from a
thousand battles.. . .

JOAQUIN MILLER, "INA™

moon wias smooth and crvstalline, that
like a mirror 1t reflected the continents
and seas of earth.
since Galileo’s time, ot least, we have
known otherwise: The 14,630,000 sguare
miles of moon are incredibly rough, a cosmic
battlefield. Even a small telescope brings to
view the startling, awesome moonscape which
Crallleo was first privileged Lo see, and which
must have thrilled him bevond measure. 11 |s
n =eene of unearthly wildness, ol forbidding
badlands, of desolate dark plains of harsh
shadows, set off by a skv of utter blackness
The dusky regions, given the Latin name
marig  because  17th-century  pstronomers
thought thev were seas, form the whimsical
figures that men of every age have Fancied.
There's the man n the moon, with Mare
Imbrium as his nght eve, Mare Serenitatis
and Mare Tranguillitatic ad his left eve, and
(Continued on page 214)

Pur:rpli: once thought that the surface of the
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DONALD E. GAULT, righl, and William L. Uuiide, exXpert
on rraters, adjust rods that resster contours ol a man
matde crater at NASA's Ames Reseprch Center near Sm
Francisco  An geronautical enmneer, M, Ceaull has cevel
oped a pun that harls projecttles up bo 25000 (&t 0 secam

Ui =TITIliElE miElEtrsli LR N Rl ||j||'. il Craber 10FTrs s

HAROLD MASURSKY anmlvzes a moon-
scape photographed by one of NASA

R L.ynar Cirhiter CERCC AL W s
siETHET LS =EETY '-1'|:| (hiEnitial ianading T

of Apollo astronauts. Chiel of the Brancl
M Astroreolagie Studies of the U, 5. Gen
logical Survev in Flagstafl, Arizana, M

Vigsursky headed the tenm responsiil

for interpreting the Lirbiter picture

Moon men

GERARD P. KUIPFER. lell, 4 renowned
istronomer who still keeps an eve to the
telescone, heads the Lunar and Planetar
Laboratory gt the Umiversity of Arzond
i T He was among the hrst to by
v Lhat the lunar surface wonlid reveal
m soil chemically similar to earth's basall
iow confirmed by U5 spacecrafl
Here he staneds belore &8 telessope with
Pwo coallenpues, Ewen Whitaker, o sy«
st in analysis of moon photograph
Robert Stromm, whe his mapped the
chtellde’s {racture line




JOHN A. OKEEFE, a leading astronomer at
MASAS Doddard Space Fheht Center in Mary

L1l o of those who confend thal glhnss

il gt illed tektites i [ashed to earth (rom the
monn ipage 173 He helped discover in 1958

that the earth is slightly “pear-shaped

THOMAS COLD of Cornell University trowels érdinary cement

poswer anto the footpad of o survevor spacecralt He believes

unar sonl consists ol peirticles Lhat fine In the I--rlu-:nml:m!
Juesihmn i thie mmosan s surface l.||r|;|'.|-'||-||i-—'|||'|:|,'||||"' rickw
sanely, or powdery—FProfessor Gold also msists that the mate-

rlad obf Chee mmaria o= clusl that Hosed from the hlehlands much

as o ftudd would. to accumulate 3z Fompaot sol)

EULENE M. SHUOENMARER, Hirctmiasd
U S pstroweolamst, =ibs amid detatled
maps of e moons suripce atl the

[sonlimical survey laboratory tn P lpge

stafl, Arizona He organized the Sur
viey s« Lenter of Astrogealogy there Lo
serve NASA needs for hard facts and
priucated guesses about moon geilog)
He now 5 chairmean of the Lhvision o
LGeolowical Scienpeces at the Unlifornia
Institute of Technology., A= an expern

i bioth meteoritic impact and solcan-

iwm. he believes both have shared In
shaping todav's lunar surface
£1.3




cLosE, CLOSER, CLOSEST: Three puclures
show the Crater Alphonsus from the Ran-
ger 9 spocecraft hurtling moomward, . . .

258 MILES from (he moon, Ranger tele-
cised this scene to earth, March 24, 1965,

42 MILES to go: Furrows called rilles ap-
pear clearly; ting craters now grow large.
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4% MILES away—J3 seconds before crash-
ing. Circle on pictures marks impact poinl.
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|Bth-century Jesuit astronomer, Maximilizn
Hell of Vienno

When the moon is full, another feature
hecomes strikingly visible—the énormous sys-
tem of bright ravs faring in all directions from
several of the voungest and maost prominent
craters: Copernicus; Kepler, and—maost nota-
biv—s54-mile-wide Tvcho, whose ravs can be
seen with the naked eve (page 21351

The ravs seem to be ejecta—dehris sprayed
from a crater at the time of its formation, like
milk splashed out of a pan when a ball is
thrown forcefully into it—and stars opened
up by the ejecta. Probabiy, sny most scientists,
these lorge craters were created by the im-
parcts of comet nuclel or asternids.

The object that blasted out Tycho is -
mated to have been at least two miles in diam-
eter. So violent was the impact that “the moon
must have shaken like a bowl full of jelly,” 1o
nquote Hareld Masursky of the U. S, Geologi-
cal Survey, one of the principal interpreters
of the Lunar Orbiter photographs (page 212}

some of Tvcho's ravs reach more than 1,000
miles. Because there is no air resistance, be-
cause the surface gravity is low (1/6th that
of earth), and because of the sharp curvalure
of the 'moon, ejected material travels up to ten
times ug far on the moon as it would on earth.

Liess prominent and far more puzzlimg are
the sinuous rilles, strange narrow channels or
vallevs that meander like rivers for as much
as 200 miles (page 237). Scientists are truly
perplexed by these features. They seem to
atiginate in cruters, and some specinlists think
they were carved by lava or ash flows. To
others they susgest underground lava or wa-
ter channels that have collapsed or subsided.

And a few say that enly surface water could
have cut such distinct, wandenng channels.
Many observers suspect that the moon holds
large guantities of water in the form of per-
mafrost extending deep under the insulating
suriace Inyer

I the water rises to the suriace, however, it
is difficult to explain satisfactorily what pre-
vents ity swift disappearance by evaporation
in the moon's intense vacuum. Possibly this
sudden evaporation cools the near-surfnce
water so0 much that it freezes into a protective
laver of ice and mud. Beneath this temporary
shield, flowing water might gradually etch a
rille. In all cases the rilles simply peter out;
none shows a deltn such as would character-
12¢ a similar stream on earth

Sinuous rilles are comparatively rare; only
fifty or =0 are known. A more common and
much different kind of channel, called linear

rille, goes in a relatively struight line instead
of meandering. Linear rilles represent tension
criucks or fanlts 1o the crust. More than a thou-
sand of them have been catalogued.

Oceasional low domes add variely 1o the
lunar surface, especially in the region known
as the Marius Hills, near the crater Marius
(4H on the map). As much s & miles across
and 1,000 feet high, they resemble low vol-
canit domes on earth, They provide signifi-
cant evidence that st least part of the moon's
formations are volcanic (pdage 22000,

Approgimately 5,000 markings on the hat-
tered face of the moon have been given names
by the International Astronomical Union,
which must approve all lunar nomenclature.
Only a handful of the myriad formations on
the back side have vet been officially tagped,
anil these hear names suggested by the Rus-
stimns, whose Luna 3 first photographed that
sitle in 1954

He made an
Instrument to know
If the Moon shine at

full or no...
And prove that she

is not made
of Green Cheese.

SAMUEL BUTLER,
“"HUDIBRAS"

s 1 write these words, the full moon has
A just risen above the buildings across the
way. From my office window 1 can view
the black-and-silver face in all its glory. | am
mntrigued by the thought that, although | ¢an-
not see them. some very special and expen-
sive instruments designed by man lie at 23
different sites scattered across that glittering
moonscape, For that is the number of space-
craft—17 U.5 and & Soviet—that have
crazhed or soft-landed on the moon ns of this
autumn night
With the best of earthbound telescopes
tand the best are very good indeed), lunar
photographs have been able to shaow nothing
smaller than B00 [eet across, That is roughlv

1L5
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That Orbéd Maiden

important, as each spindly, spraddle-legged
craft dropped gingerly to the surface, its
speed  largely negated by retrorockets, 1ts
three footpads sank no more than an inch
or two into the soft lunar soil. The bearmg
strength of the surfuce measured as much as
3 1o 10 pounds per sguare inch, ample for
sither Astronaut or landing spacecraft

“Tt will be like treading on old snow with
a set of oversize galoshes.” sayvs (ene Shoe-
muker. A man will sink enough to leave fool-
prints, but he will be able to walk without a
greal deal of trouble,

Two of the Survevors carried & soll me-
chanics surface sampler—a clamshell digger
on the end of an extensible lazy tongs. At the
Jet Propulsion Laboratory in Pasadena, Cali-
formia, 1 talked to Dr. Ronald F. Scott, a sotl
engineer from the California Institute of Tech-
nology, who sent commands to the device on
the moon (opposite). He took me into a cav-
ernous workshop where a mock-up Surveyor
was still being used for post-flight tests

Together we worked the remote controls
that seissored the digeer out a distance of hve
feet and moved it sideways and uwp and down
At our commuind its steel jaw opened, closed
gently on a roll of tape, and held it up—like a
newly trained puppy waiting for a reward,

“You may remember.” Dt Scott told me,
“that we used the digeer in several kinds of
tests on the moon. We pressed the closed jaws
hard into the soil and measured the force

required to compress the surface. We dug

trenches—one of them 30 inches long and 7
inches deep, We picked up one rock fragment
and tried unsuccessfully to crush it; Iifted
another, weighed it, and determined 1ts den-
sitv. And we broke off a chunk from a rock
by lifting the digger and dropping it like a
hammer” (pages 2 16-17),

sessing the lunar surface; blasting it with

exhaust from Surveyor’s vernler rockets
to see if dust would coat the spacecraft (it did
very stightly); showing in photographs the
depths to which the craft’s footpuds sank;
noting the effects when Survevor 3 bounced
twice on landing, or when Surveyor 5 skidded
down the slope of a small crater,

All these tests and observations gave a con-
sistent picture of the lunar soil. The long de-
bate about whether the moon is covered with
something like ashes, or light fulfy dust, or
fragile “fairy castles” of cemented particles,

Thrm were, of course, other wiys of as-

... the Moon 214
or hard rock, was settled. The surface, at least
in the five regions where Surveyors landed, 15
made up of gray, fimely divided, granular ma-
terial that is slightly cohesive, much like ter-
ristrial garden soil.

Professor Thomas Gold at Cornell likens it
to cement powder (page 213). Dr. Shoemaker
says it is more gritty than that, with a wide
range of particle sizes. He calls it a regolith,
o debris layer

“You can compite it Lo fine river silt, if you
like,"” Dr. Scott told me. “In fact, we have a
big tank of silt here, from the Arroyo Seco
sear this lab, with which we experiment; it
acts much like lunar soil when the digger
plows through it."

Axg T tested the feel of the material with my
hanid. he re-created for me the scene of the
first groundbreaking on the moon, A surface
sampler identical to the two operated on the
moon hat been set up to test various soils in
the tank. A huge parabolic mirror farup in
corner of the ceiling focused brilliant light on
the scene, throwing dramatic long shadows
just like those in Surveyor photographs.
Chains and springs slung from the celling
suspended the tank, allowing it to “give”
when the digwer bit in, thus permitting a
measurement of how much force the sampler
exerted on the soil

Commands to the instrument came not
from marnual controls, as on the mock-up Sur-
vevor, but from a computer, which in turn
was controlled by ¢oded instructions punched
an o paper tape, just us it was on the Surveyor
v mission. Four tiny motors in the digger
whined, whirred, whoofed, and whiffed, each
with its own characteristic obbligato, s the
miniature backhoe jerkily extended, pos-
tioned itself over the soil, and dug in.

Indeed the results did resemble those on
the moon—a clean trench with little slump-
ing. Loose material brought up by the hoe
clumped together in clods. Clearly the bulk of
the materinl on the surface of the moon must
be ut ledst as fine as this. Anything as coarse
as beach sand would not act the same way

Even before Surveyor, most scientists had
abandoned anv idea that the moon was sur-
faced with hard rock. Tests from ¢arth showed
that the lunar surface reflected and polarized
light and bounced back radar beams in a way
that only fine particles can do. But one ques-
tion had been far from settled: How deep 1s
the =oil? Some scientists were sure that it was
a very thin laver, a few inches at most; others
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Historie evidence of a “hot' moon
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helps resolve

? plcture of the Bleak Muarius Hill
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Look-alike eralers on earth
nmdd 1ts monn mve credence to
Lhe impoct thedary of the or
gin of many lunar feattires. Arn
o’ s Metoor Crater (upperi,
4000 feel arross, wins blasted
aut by the crashing blow of a
melenrte, perhaps no largef
than the museum  hullding
perched on the nedar rim. Clenl-
oprists el strone sirmlarities
hetween Meteor and an un
mamed lunar crater (losver)
ot hoalf Meteor's width
Both have ratsed rims amd
sirroinding “sproms” of eject-
el meterial, hummdcksy aned
strewn with bouwlders. Hills
within lunar eraters, asat rlighi,
may be caused by the rebouned
of stthterranean mock. What
appears to be pomound inside
Miteor Crater grew os toifings
from a mine shaft, sunk n the
parly 1500's v ap unsuccessiul
aitempt o Jocnte the iran-rich

Heliarile

predicted that it might be thousands of feet deep in the maria

Uir. Willinm L. Quaide and Verne R Oberbeck at NASA's
Ames Besearch Center, near San Francsco, have an answer
that is becoming widely accepted. After vears of experi-
menting and after studving thousands of Orbiter, Survevar,
and Luna photageaphs, they are ceftain that the mare filling
hits been pulverized and churned to depths varving from
i to 30 feet by the incessant rain of small meteorites strik-
ing the moon. In the highlands the average depths seem to
e stmewhat greater. The top of this laver, of gourse, 15 lit-
tered with coarse houlders and frayments of infinite varety

anrd size

These scientists see averwhelmine evidence that at lenst
the smaller craters—those no more than half a mile gocross
—are the direct result of meteorite im
ol rocks thrown {rom other eraters

These conclusions were strongly supported by the work
of another Ames scientist, Donald E. Gault (page 212), who
invented a clever device known as the “vertical light-gas
eun” to reproduce the effects of a meteorite. The gun fires
small plastic or metal projectiles strafght down., or at an
anile, into targets inside a vacuum chamber

“We can get velocities of as much as 28,000 feéet a second.”

wicL, Oor ol !lhl: i1'r1;|;|.-.'1




Mr. (zault told me as he prepared his gun for
- monstrinnion, “ hat's nearly ten times Lthe
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noon. We reproduce 1 lunar environment
as closely as we can by putting the target 1n o
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Upon the corner of
the moon
There hangs a vap rous
drop protfound.
I'll catch 1t ere it
come to ground.

SHARKESPEARE, MACHETH

n times gone by, supérstitious folk believesd
that witches could call down o vapor from
the moon for use in their iIncantations, Bul
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sofmiething  lar more thiin  Hecale's
CYARD rous drop
the moon. if the hodimes of an Ames acientis

named Dean ':-'Il.l|ll1:.lll are Correct

He demonstrates guite convincngly that
certan tektites, small blobs of bleck  glass)
Yustralia to Soulhens

WolIE D

material found fron

ASHH

boginiedd

splashed . to earth [weho was
less than 4 miliion veurs ago

Dir. Chapman i an aeronautical enginees
who holds top rank a8s an expert in abintion

the melting and sloug
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ving through the atmosphere at hgh veloo-
iy, His knowledee bt
ids that protect American astronauts re-
entering the almosphere alter space fhehts
o one else m the world

{ I -
nedpeal desipn. T
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has so varied @
collection of Australasian tektites as does Ly
Chapman, and no one else has studied (hese
sirange objects so thormoughly. The chemical
makeup of tektites i= unlike that of any other
an earth

"We can tell by experiments and by exami-
nation of certain of the tektites from Australia
that they must have been melled twice,” Lir
Chapman told me, “The first time was in a

yacuim, as on the moon, becauvse the molter
materiad took the form of a

ond time was in earth’s atmosphere, bed

vall: anol the s
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He showed me o tray full of
samples: They looked ke Banged
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were travel
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Oon éarth we
All ¢
toward the southem part of the moon [or
their orgsn Fveho fts exactly. We be
lieve it Is a relatively voung crater, about the
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wot all scientists agree with Dr Chapman,
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“The sarth ts strewn with lunar debris,
A meteorite striking the
mon al tremendous speed can e)ect hundreds
than its own mass
=ome of this matenal goes so fast that it es-
capes the moon's gravitational pull and tray
els freely In Earth continually sweeps
e these spravs of moon stuff

I tons hit Lhe
wmosphere daily, he says, much of it to burm
out and sift to the ground ]
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small fraction to crash-land as solid chunks

Strenuous efforts; of course, are made to
find such meteorites. Eugene E, Horton, at the
Manned Spacecraft Center in Houston, tells
4 story about Project Moon Huarvest, which
several vears ago enlistéd the md of farmers
in secking likely rocks in Midwest fields that
normally are rock {ree.

One old farmer said to the investigator,
“Now what exactly is this vou are looking for,
voung manr”

The scientist explained, “We're looking for
moon rocks—that's what you might call jt."”

The farmer, with eves twinkling, replied,
“Well, fella, have vou looked in your head?

A ruined world,
a globe burnt out,
a corpse upon
the road of night.

SIR RICHARD BURTON,
“IHE KASIDAH

earth, a living body with a hot interior?
Schopenhauer, more thian a century ago,
wrote of “the frozen moon” In 1901, H. G
Wells described it as a dead world of extinct
volcanoes and lava wildernesses, alternately
blazing, then freezing in absolute zero.

More recently, in the mud-'40's, when the
U. 5 astronomer Ralph B. Baldwin had be-
gun the intensive studies that qualify bim as
the moon pioneer of the 20th century,a pro-
fessor said to him, "Why are you wasting
your time on the moon? It is dead and gone!™

But Baldwin persisted, and today a large
part of the scientific community would agree
with him that the moon is indeed hot inside—
and very much worth studving, In fact, he
says, “Survevor has killed off the possibility
of a cold moon.”

Survevor's evidence came primarily from a
six-inch box, gold-plated to reflect the solar
heat, that was carried on each of the last three
vovages. This radioactive instrument, known
as an alpha back-scattering device, was con-
cerved by Professor Anthony L. Turkevich of

I.ﬁ the moon cold and dead? Or is it, like the

National Geographic, February 1969

the University of Chicage to make a chemical
analysis of the lunar soil {pages 216-17).

When the instrument was lowered to the
surface, 4 bit of radioactive curium hom-
barded the lunar seil with alpha particles,
heavy atomic particles  equivalent to the
nuclei of helium atoms. Some of the particles
bounced buck up, Detectors inside the hox
counted them and measured their energy.

The secret of this device lies in the fact that
alpha particles scatter, or bounce, from bheavy
elements, like tran, more vigorously than they
do from lighter ones, such as carbon or oxy-
gen. It is like bouncing a rubber ball against
stone wall, a barm door, and a cardboard box;
clearly the ball will bounce farther from the
wall than from the door, and farther from the
door than from the box. Dr. Turkevich and
his colleagues had determined in advance
whiat kind of response to expect from each
chemical element the instrument might find
an the moon,

When Dir. Turkevich made his first report
of alpha back-scatter findings, chemists, phys-
icists, and geologists held their breath. Would
it indicate some exobic material, unlike any
found on earth? Would it be stuff like that of
the primordial earth before it melted and the
greater part of its heavy iron and nickel sank
to & central core, leaving lighter stuff behind?
Or would it be like the familisr rocks 1n the
earth’s crust—granite or basalt, for example?
Severnl chershed theories would rise or fall
according to the findings.

As had been long predicied by Ralph Bald-
win and by Dir. Gerard P, Kuiper, Diirector of
the Lunar and Planetary Laboratory at the
University of Arizona (page 212), the lunar soil
which Survevor tested is very much like ba-
salt, the most common voleanic rock on earth.
A basalt laver several miles thick probably
underlies all the earth’s ocean beds, and ba-
saltic lava flows cover thousands of sguare
miles in such places as the Columbia Plateau
in Oregon, the Deccan Plateau of southern
Indin, and lceland.

The basalt-like material on the moon is
made up of the same elements that are com-
mongst on earth: oxygen, silicon, aluminum,
magnesium, calcium, and iron. The maria
differ from the highlands chiefly in that the
maria are twice s rich in heavy metals such
as iron amd nickel, This could help explain
why the maria are darker: On earth, com-
posinds of iron and other metals darken rocks
and reduce their ability to reflect light.



That Orbed Maiden . . . the Moon

The sgnificance of finding basalt is that it
strongly suggests a4 hot moon. Basalt on earth
always comes from an igneous process—that
i5, it has been produced by melting and solid-
thcation, Moreover, when a planetary body
mielts, the heavier materials separate from the
lighter in a process called differentiation. Ba-
salt is a differentiated rock. So, from the alpha

hack-scatter resulls, most experts conclude
that the moon must have bheen hol at some

time in its history

w did the moon get its heatf Experts
Hn:.umﬂt three possibilities, the same

sources that account for the earth's
heat: (1) from the energy of gravity when
the chunks of matter forming the moon first
rushed together; (2} from the heat of decaying
radiosctive elements such us potassium, uri-
niym, and thorium; and (3) from mechanical
processes such as the flexing of the moon's
crust because of tidal forces

And astrophysicists say that once a body
the size of the moon heats up enough to melt
its mterior, it cannot be cooled down within
the time we believe the moon to have existed
—41% billion vears, the same age as earth. So
the moon not onlv was hot, it stll is, in the
view of an increasing number of authorities,

If the moon is cool outside and hot inside,
geolngists say that it suffers severe stresses
that must produce moonguakes. We see evi-
dence of such jarring in the slumping of crater
walls and the genernl downhill creeping of
materinl, One Orbiter picture clearly shows
the tracks of two rolling stones (page 236),

As evidence for 4 hot moon increases, one
of the hottest debates in the whole field of
lunar stuches is cooling off shghtly., That is
the argument over whether the craters and
other formations on the moon are volcanic in
origin or were caused by impacts.

Many years ago evervthing was laid wo vol-
canism. Then the careful studies of Ralph
Baldwin led a number of people to believe
that metearites had caused most if not all of
the moon's basins and craters, although Bald-
win himsell never went that far Now the
pendulum is swinging back again, and the
majority of scientists sée both processes at
work. Some structures are generally recog-
nized as impact cralers, and others are more
likely volcanic. 5till others may show volcanic
effect after the onginal formation by impact.

Twn holdouts still stand at the two ex-
tremes Dr. Jack Green, a lunar expert at the
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McDonnell Douglas Corporation in Hunting-
ton Beach, California, believes that more than

95 percent of the major lunar surface features
are volcanic in origin. Yet he admits that

“there must be some large lunar impact cra-
ters, for there are such craters on earth.”

But Professor Thomas Gold, author of the
early deep-dust theories, sees it the other way.
“1 am vet to be persuaded that there ever was
any large-scale volcanism on the moon,” he
told me. *1 think there is no hard evidence.”

In between are all shades of opinion. Dr.
Kuiper, who feels that too much attention has
been given to impact theories, contends that
many craters have been caused by subsidence
of subterranean lava chambers

And one of his associates at the University
of Arizona, Robert Strom, savs, “As | see it,
about 10 percent of the craters are clearly
impact-crented, about 10 percent are volcanic,
and the rest are uncertain. We will probably
have to hght it out crater by crater!”

One thing everyvone agrees on: There are
no huge volcanic cones, like Mounts Fugi or
Raimier, on the moon. And no clear-cut vol-
canie eruptons or lava fows have ever been
observed to occur. For that matter, no ane has
ever seen n meteorile or 4 comet strike the
moo. (f course, man’s observation of the
moon has covered only a moment in the long
tons of lunar geological history,

excites suspicion that volcanic fires are
still lit. Tn March 1547, an English ob-
server wrote of seeing a bright spot on the
moon “directly between the pointes of her
hornes, the mone being chaunged not passing
five or six dotées before.” In 1855, another
observer wrote in the Monthly Notices of the
Royal Astronomacal Society that he had seen
with his [0-inch telescope “two luminous
spols, one on either side of a small ndge . . of
a vellow flame colour, while all the rest of the
enlightened part was of a snowy white. . _ . 1
observed it for five hours™
Une could disregard such reports were |f
not that they number more than 300, many of
them from respected astronomers. The sight-
mgs have been concentrated in n few loca-
tions, notably the craters Aristarchus (bright-
est spot on the moon) and Alphonsus. They
take the form of temporary bright spots, red
glows, red and blue bands, veils, violet tinges,
and other peculiaritics known generally as
transient phenomena

But people hivve seen something else which
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the land as well It crestes o odal bulge m
the earth’s surface that, hke a wave, moves
around the earth with its crest pointing di-
rectly toward the moon.

No, not guite. Because of friction within
the earth, and because the earth s spinning
<0 much faster than the moon is arbiting, the
bulge is dragged slightly forward in the direc-
tion of the earth’s rotation.

To picture this in your mind, imagine that
the earth is the face of & ¢lock, and that the
mogn at this moment hangs directly above it
at twelve o'dlock. Theoretically the earth's
bulge should also be exactly at twelve o'clock,
right under the moon.

But as the earth tarns, it makes a full rota-
tion in anly one day; the slower moon takes
maore than 29 davs to cover the snme circle
So the bulge on earth tends to get dragged
forward, and (in our imaginary model) points
o one o'clock instead of twelve. This means
that it is alwavs moving cightly altead of the
moan. Now, because of the laws of gravity,
thut tiny bulge gives a continuous éxtra puil
whoise effect i to tug the moon forward and
thus speed it up. The same force, working in
reverse, tends to slow earth down

As any astronaut can tell vou,if vou attempt
o speed up a satellite it immediately goes
into o higher and larger orbit and slows
down—and that’s exactly what happens to
the moon

his might all sound like theoretical non-

sense were it nol for evidence that it is

all happening, and has been happening
for many hundreds of millions of years

For example, studies of daily and monthly
growth lines in fossil corals suggest that in
the Devonlan Period, 350 million years ago,
earth davs were only 21.9 hours long and
there were about 400 days in u year instead of
365, Our planet did indeed spin faster then

And astranomers, making very exact checks
on the position of the moon against the stars,
discovered Jong ago that the moon is tnking
longer and longer to make its circuit It is, in
fact, steadily pulling farther and farther away
from us.

Today, by timing radio signals from earth
relaved back by Lunar Chrbiter, the moan’s
distance has been measured with an error of
less than 1,000 feet. It varies throughout the
month by about 31,247 miles; but the mean
distance, center to center, is 238,856 miles.

How close might it have been in earlier
times? Scientists naturally have pondered
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this intrizuing guestion, and have made intri-
cate calculations. Dr, Gordon J. MacDonald,
a geophvsicist and a vice-chancellor of the
University of Californin at Santa Barbara,
fintls thut the moon would have been only
11.000 miles from earth less than two itlon
vears ago. It could not have been much closer
without shattering into (ragments. Tides on
sarth, with the moon at such o distance, would
have been a thousand times higher than they
are now (nssuming there were oceans then)

All this raises wonderful and fascinatng
questions about the moon's origin. Ihd it
come into being at the sume time as earth, us
4 sort of sister planet? Did earth at some early
stage divide like an amoeba and give birth to
the moon, us o daughter? Or did the moon
come into being 1n some other part of the
solar system, and, on one swing of an ellipti-
cil orbit, come so close to the earth that it
wits captured, like a spouse (page 2227 Or
were there once 1 number of small moons
that were swept up and coalesced into ones
All these hypotheses hove adherents.

Answers to such questions are not easy, but
it is precisely such questions that astronauts
andl cosmonauts have i mind as they ap-
proach the moon. And it is clear that they wall
find that scarred and buffeted celestial wreck
a far more complicated and interesting place
than mast people have supposedl

The first American astronayts on the moon
will probably be able to do little more than
guther a few pounds of samples—and each of
the 130 scientists back on earth who have
heen chosen o study and analyze those sam-
ples hopes against hope thut some of the ma-
terinl will represent the moon in its infancy.

Later astronauts will deploy a group of
instruments on the moon, complete with their
own nuclear power supply and o transmitter
to send continuoas information to earth about
sych things as moonguakes, solar wind, the
flow of heat, and magnetic fields (page 226),

Still later will come roving vehicles, manned
and unmanned, to traverse the bleak lunar
terrain, And finally will come colonies, small
bands of hardy men who, like their pionegt
forefathers, will bend an unfriendly environ-
ment to their needs.

“It is strange to think,” 23 Arthur C. Clarke
says in The Promise of Space, “that in a lew
more venrs any amateur astronomer with
a good telescope will be able to see the lights
of the first expeditions, shining where no
stats could ever be, within the arms of the
crescent Moon.” THE END

For an arlist's view of a future moon colony, fold out the opposite page. }
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How We Mapped
the Moon

By DAVID W. COOK

SaatiOnal 1 Juliind nhac Sttt L artist '|-I-'-
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How We Mapped the Moon

In 19606 and 1967 five Lunar Orbiters cir-
cled round and round the moon, swinging
from nearly 4,000 miles abive its surface to
less than 30 By radio, strip by strip, they
sent back thousmnds of pictures of the high
quality that cartographers dream about (pages
210 and 234, for examplel. All together they
covered 99.6 percent 'of the moon.

But before the Orhiter photographs could
be used as the basiz of our map, they hod to
be fitted with & erid of latitude and longitude.
Staff cartographer Richard R Furno came up
with the solution.

“Why not,” he psked, “toke a globe with
lines of Intitude and longitude and let it repre-
sent the moon? Then we can photograph it
from the same relative altitude and positon
from which each of the Orhiter photographs
was taken For each picture we have the data
necded to position the camera”

In the spacious old library of the Notional
Geographic Society’s Hubbard Hall, we buiit
such an apparatus (pages 240-41), Then we
began taking hundreds of pictures, each from
a different and carefully calculated point in
relation to the globe. This took us about three
months, but it gave us a grid that precisely
located each moon mountiin, mare { Latin for
“sea’), and crater (opposite pagel.

A True Map, Mot a Picture

Traditionally, moon maps have been drawn
on the orthographic projection, which pre-
sents lunar fedatures as seen from earth. In
such maps the central portion has good ac-
curacy, but features around the sides are
badly distorted because they are shown al-
most on edee. Now, with photographs of vir-
tually the whole lunar sphere, we could make
i true map of each hemisphere and correct
this visual chstortion

Far our map we chose the Lambert Azi-
muthal Equal-Areq Projection, which shows
cach feature in = true direction, or azimuth,
from the center of its hemisphere, and alsoin
true area scale. A dime placed anywhere an
the map will cover exactly the same area—
about 10,500 square miles

Until the Space Age, most maps showed the
moon's north pole at the bottom, since astro-
nomical telescopes turn images upside down.
(Ours shows the moon with north at the top,
to conform with modern usage.

At first glance, all the craters may look
alike Actually, every one has some distinc-
tive charncteristic, and Hungarian-born staff
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artist Tibor Toth tried Lo caplure as many of
these etails as the scale of the map would
permil. To enable him to become intimately
familiar with the moon's pocked and rovaged
face, Chief Cartoprapher Wellman Chamber-
lin arranged for him to spend several weeks
at Lowell Observatory in Flag<taff, Arizona,
where some of the world's most skilled sele-
nographers have been drawing highly detaled
maps of the moon for the Air Force Chart and
Information Center, Then, by careful use of
ight and shadow, Mr. Toth madle our map’s
reliel drawings, in which esch lunar feature
stande out a= if <ecn in three dimensions,
Perhaps the most striking aspect of the
new map is the difference in appearance of
the moon's: two sides. Across the near side,
particularly in the north, spread dark, level
plains, the maria Yet the far side, covered
with craters, seems almost devold of these
plains. Why? Moon experts do not yvel agree.

Features Indexed for Quick Location

All the more prominent features of the
maan are indexed on the map and can be lo-
cated by coordinates: red letters on the central
meridinn through ench hemisphére, red num:
bers moross the lunar egquator,

Many lunur features, cspecially on the far
side, still lack officiul names, since the special
commission of the International Astronomical
Unton which iz charged with this responsi-
bility does not plan to meet until 1970 to con-
sider the hundreds of moon features now
muapped for the first time. Outstanding excep-
tinns are three far-side features—Mare Mos-
coviense and the craters Tsiolkovsky and
Jules Verne—all named by the Russinns and
afficindly accepted.

Craters bevond number mark both the near
and far sides of the moon Copernicus, Dir-
win, Einstein, Colombo {Columbus), Vasco da
(iama—their names read like a roll call of
famous scientists and explorers: Jesult ustron-
omer Giovanni Riecioli in 1651 began this
practice of naming lunar features for greal
men (=ee map, page J05),

Near the moon's porth poele vou will find
cralers named Peary and Byrd, for the Amer-
jican explorers of earth’s North Pole; likewise,
near the lunar south pole e craters named
Amundsen and Scott, for the Norwegian and
the Briton whao first reached the terrestrial
South Pole 57 vears ago

Small artas near the south pole marked
“Unsatisfactory  Photography” remain  the
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Copernicus equals Yellowstone

| 3

OR DEAMATIC COMPARISON, the Society’s cartographers have mapped here a large stice of the Amen-
can West and an equal-size area of the moon, employing the same technique and style used lor the

supplement map, The Earth’s Moon. The comparison reveals that the meon crater Copernicus, shown
in part in the Orbiter photograph at left, just about matches in size our largest notionel park, Yellow-
stone. Journeyving from Copernicus to the cruter Ptolemaeus, a traveler would log 400 miles—the dis-
tance from Yellowstone to Denver, Colorado. Interestingly, the 12,600-foot-high rim of Copernicus
actually towers higher above the crater floor than do the Rocky Mountainsover Denver's mile-high plain.

in space. Even Laikn, the Soviet dog that cir-
cled the earth, made the st

Spacecraft named in the border include the
Soviet Union's Lunik 2, first to crash-land on
the moon; Zond 5, the first craft to make a cir-
cumlurniar vovage and return safely to earth:
Friendship 7, the capsule in which John Glenn
became the first American to orhit the earth,
and Ranger 7, our first successiul lunar photo-
reconnaissance vehicle

Three great astronomers of the past, Heve-
lius (who in 1647 produced the first real map
of the moon), Tvcho Brahe, and Kepler, are
among a who's who of men of science on the
border. It includes such present-day space ex-
perts us Wernher von Braun, Bernard Lovell,
Robert Gilruth, and the late Hugh L. Dryden,
for 14 vears & Trustee of vour Society, and, un-
til his death in 1965, NASA's top scientist

On the lighter side are popular descnptions
of the moon, literary allusions, authors, frag-

Additional copaes of The Earth's Moon wall map
may be ordered from Dept 61, National Geographic
Society, Washington, I, €, 20048, [or $1 each on paper,
plus 15 cents pastage, or 32 on plastic, phus 30 cents post-
ige; both are available rolled instoad of folded. A compan-
lon wall map, The Heavens, showing positions of the
planets through 1070, is also availabie af the same jrices

ments of nursery rhyvmes—even a comic-strip
character, Moon Maid

A puzzler, perhaps, 1= Wan Hoo, Who was
Hoo? A rich merchant of Chinese legend who
longed to visit the moon, he had himself
strupped into & chair with 47 rockets fastened
to its back. He beld a kite in each hand, and
his servants lighted the rockets. No one ever
saw Wan Hoo again

The Pill of Immortality comes from an an-
rignt Chinese legend that the rabbit on the
moon, shown in an inset on our map, keeps
pounding away to make such a pill.

Cavorite? All of us might wish for alittle of
that, an antigravity substance dreamed up by
H. G, Wells for a story, The Firat Men ta the
Moon, In 1901.

“I am Eagle!” That's what (sherman Titov
exclaimed over the radio, exulting as Vostok
2 carried him around the cirth on the second
minned orbital fight

And what color should we make our moon?
Owver the centurfies our satellite has been var-
iously described as red, golden, pale, gray, sil-
ver, even blue. For realism as well as beauty
we recided to show it silveryv-gray against the
blue-blackness of mght, THE END
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Atlanta, Pacesetter




of the South
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SPARKING A NEW ERA OF GROWTH, Atlanta builds
skyward. Core of the boom is Peachtree Cenler:
Antenna-topped Peachtrea Center Bullding,

left, connects via a 22-story-high aarial walkway

to the Merchandise Mart behind the slender

Gas Light Tower. Like a spacecraft come to earth,

a revolving lounge caps the Regency Hyatt House.

EORA MADNE [E NATIORAL GOOSRAFRIC SOCIETY m
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other hotel, and a 41-<tory hank building that
towers over all other commercial structunes
in the Southenst (pages J80-81)

Lo, they even saw a remarkable new hus
terminal, designed to carry a 2,000-5eat thea-
ter on 1= roof

More than 400 of the Nation's 500 bigzest
industrial corporations now muintain opera-
tions in Atlanta With them came an influx of
college-trained young men sccustormed  to
efficiency. Some of those transferred from the
North arrive with apprehension, fesrful they
are ahout to drown in & sta of callard greens.
They envision Southern summers of thick,
hugiing heat, with relief availuble only in the
flick of a bamboo fan imprinted with the
pame of a funeral parlor

The collard-greens hugabon 15 dismissedd
with the lirst visit 1o one of the oity's miany
excellent restourants. The newcomers quickly
learn, oo, that the weather borders on the
ideal. Atlanta sitz on the Piedmont Plateau at
an elevation of 1,050 feet, third in altitude after
Denver and Phoenix amoneg U S, cities of
maore than half a million (imap, page 252). At-
tanta’s physical geography, in fact, is unique:
When it rains, the runoff on the west side of
downtown Peachtree Street 15 ticketed for the
Cull of Mexico by way of the Chattahoochee
antd Apalachicola Rivers, on the east, for the
Atlantic via the Ocmulgee and Altamaha

Courtesy Sweetens Lile s Routine

Whit impresses newoomers most, however,
is the graciousness of Atlantans, an endearing
gentleness of speech and manner. Courlesy
persists as o charscteristic trait, unrufiled by
the busy pace of the city

Atlanta policemen fit the mold. I once
sought directions from a traffic officer and
was told, “Doggone it, | can’t remember right
off where the place is, but we'll find it You
come with me” We wenl into a drugstore,
where he consulted a map; then, pointing e
in the right direction. he said. *You come on
back if vou can’t find it, vou hear?”

And this from an elderly woman clerk in a
department store: "Now yvou let me pul a

National Geographic, February 1969

pretty ribbon around this package. Goodness
pracious, vou can't take vour wifé a nice pres-
ent like this stuffed in an old brown poke!™

The air troveler sees Atlanta as o grand de-
sigm in & brilliant tapestry of piney woods and
Georgin clay. In spring the color carmes into
handsome suburban areas, with their patch-
work quilt of Aaming azaleas, camellins, wnid
dogwood (pages 274-5). With no mountmns or
large bodies of water o confine it, the city 15
free to sprawl in all directions—which poses
a challenge for its central core

Munieipal Showease: Peachtree Center

Downtown Atdanta is undergoing an imag-
inative face lifting that carmnes the promize of
a pew concept in urhan living. Showcase of
this effort 1o keep downtown bustling and
vital 15 Peachtree Center, & cluster of build-
ings destined to become a city within a city

Peachiree Center mirrors the wvision of
John €. Portman, Jr. a gifted young Athinta
architect driven by impatience. His first build-
ing in the complex was the 22-story Atlanta
Merchandise Mart, opened in 1961; a recemt
expansion made it the second fargest such
facility in the Nation, after the Merchandise
Mart in Chicago, He followed that with three
office towers, a hotel, and & bus termipal
Soon to come: a4 TU-story skysoraper.

Tulking in his office on the 2 1st floor of Lthe
Peachtree Center Building, Portman was full
of infectious enthusiasm for the promise of
cities (page 254), “As architects, we have been
hudlding buildings, single builelings. We have:
ta da more if we afe to solve the problems of
our complex society. What we are doing at
Peachtree Center i= developing coordinated
urban units

“There will be 45 acres where you can
wilk without ever getting on the same level
is an automaobile,” he continued. "We're plan-
ning cardens and galleries and restaurants,
museums and theaters, places to live and
work—evervthing, This is the grand scale;
this 1s what cities are all about™

When Peachtree Center is completed, a
persan will be able to live, work, shop, play,

Astonishing the eve from every angle, the Regency Hyatt House explodes in patterns
of form and color, Sunlight Bliering through a 2 2-storyvshigh Plextglas ceiling floods the lob-
v, destgned 1o the st detail by Atlanta architect John C. Portman, Jr. (page 253) Like
hanging gardens. red-carpeted balconies overlook a Danish “sidewalk” cafe, lefl, and floor
tiles reminiscent of the cobblestones of a European village square. Festive ghass-bubble ele-
vators shoot up and down like toy mockets Above o circular lounge, o peloled dome hangs
hy 4 single steel cable. Fountain flowing in golden tubes adeds the misic of rushing water.
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and warship without leaving the $173 000,000
complex—and do it all on toot without walk-
ing more than seven and a half minutes at a
time from any one unit to another

“The average person will walk for seven
andd a hall minutes rather than bother to take
4 car ar a bus,” Portman explained. “So that's
the limiting time factor in locating the units:
You see, what we're trving o do s o turn
this thing back to a man om foot in & villnge,
but a village in the center of the whoele throb-
bing heart of a great city” (downtown map,
opEpasitel

Hotel Lobby Boasts a T0-foot Fountain

From Portman's office window 1 looked
across Peachtreée Street to the Regency Hyatt
House, the voung architect's most creative
work: Viewed from the outside, the hotel
halds little hint of what's in store for the per-
son about to enter the building for the first
time, The entranceways are doark and conhn-
ing. But then: Spice expands averwhelmingly
in the lpbby, =oaring to the heavens in a 22-
story sunlit atriom. | Glass-bubble elevators,
festooned with rows of lizhts, sireak up and
down the columns of the great court | preced-
ing page), Water flows musically within the
tubies of an unusual 70-fdat fountain, A mas-
sive 13-ton, parasol-like cover over an cle-
vited cocktail lounge in the lobby hangs
suspended from the cetling by a single cable,

Topping it off, a lounge slowly revolves on
the roof At night its Plexiglas dome glows a
soft blue, adding a decorative scoap of marzi-
pan to the cty's skyline.

The Peachiree Center buildings are con-
nected by pedestrian passageways above
street level The Merchandise Mart and ane
of the office towers are joined by a span 22
stories above Peachiree Streel (page 268)

Though Atlantans by now hoave learmed to
accept a8 bndge over their beloved streer,
many thd not take kindly to the news at first
(Nder residents still like to remember 4 Peiach-
tree Street lined with handzome homes, a
streel for lesurely strolls and the tipping of
hats to gracious ladies: No signs citing park-
me restrictions cluttered the curbs—only an
occastonal prophecy, hand-lettered and tacked
to o tree, that “The Day of Judgment Is Near!™
The idling motors of trofley cars chanted "lu-
lu-ly-lu-lu,” while thirsty kids clambered
abonrd the rear platforms of ice wagons in
seirch of refreshing chips.

Atlanta in its infancy was something else
again. “It more closely resembled a frontier
town ol the Cld West than & moonlight-and-
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Gift of geography places Atlunta, capital of
Lreoreia, in the heart of the Southlami—a natursl
hulh for transportation, commumcations, and
sty (lop) Six ol systems, three interstale
highways, and an international airport, (ourth
busiest in the Nation, sérve 1,372,000 people in the
melropolitan  area (abovel Narrow  downtown
streets (oposite) date from the citv's earkiest davs

marnolia town of the Old South, primarily
becitge 1 was created a5 o mdlroad conter,”
Franklin M. Garrett, director of the Atlanta
Historical Society, told me. “I1 was a small
town with more saloons thian churches"

For all its rich history, Atlanti s a4 young
citv, Less than 150 vears ago the land on
which it stnnds belonged to Creek Indinns
In 1836, 15 vears nfter the Creeks ceded the
land to the State of Georgia, plans were
pushed to establish o railroad to connect the
nearby Chattahoochee River with the Ten-
nessée, An Army Engineer from New Hamp-
chire stuck a stake in the ground to mark the
southern terminus of the hne; and in doing so
ordained that bit of red clay to be the birth-
lace of Atlanta

“The destinv of Atlanta was pegzed from
the start 1o be o transportation and distribu-
tion center, and that's what it still 15, Frank-
lin Crarrett continued. "By 1560 four ratlroad
lines met in the city. It was a notsy place, pic-
turesgue but noisy.”

Through the circumstances of lts birth,
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“Cities can be hun, sa= John Portman, who
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— Atlanta was frst ecalled. alas. “Termanis"
and later “Maorthasville” (after the daughter
of a8 (reorgin governor). A= Atlanta (3 word
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coingd 1n 1845, 1n an altempt to convey Lhe
leminime of Atlantic), the town entered the
Civil War decade of the 1860's in rowdy good
health,. The population was almast 10,000

A thit time 3,800 homes stood In Atlanta
Cinly 400 of them would survive the crown
ing drama in the oitv's history. That drama
Degan tn July. 1864, with the approach of Cren
Willtam Tecums=eh Sherman's arms

Sshermuin spearheaded his drive on Atlanin
from Chattanoora,” Mr Garrett said. “Hi
came down the Western and Atlantic Rail-
Foad hne and ater used the ralrood as his
supply lme from the North"”

As Sherman's men drew closer, Confeder-
ate Csen _]|||'I| i': JE-:ll-f OFaae el ||:- o= Lo
crigage the Federnls at Peachtiree Creek, jusi
north of what 15 now downtown Atlanta (manp
page 252). Hood's casualties totaled: 2,500

“Aller the victory,” Mr. Garrett continued

Y e riman attemy bk |

o sed arounc to the cast
of the city to break the Georpma Raflroad, This
resulted in the Battle of Atlanta”

I'hee first Umion shell fell on the city, killing
mchild
hre reached s worst intensity on whiat Wal-

lace P Reed, a 19th-century historian, termed

: . “he famous siege had begun. Artillery
With o hand in the new Atlante, constroetio ; : : riun. Artiller;

man Ld Morman work< with o concrete-foort

crew high on the Trast Uomoany of Oeeorria Bonded

ne By attracting business, metropalitan Atlanta that red dayv in Aogust,” when “all the thun-

eaich viear creates more than 260000 joh ders of the universe seemed to be bloeine and

roarnng over Atlanta”

Confederates Also Fed the Flames

Wit
in enemy hands, Atlanta surtendered on Sep-

lember 2. The oty was nlready three-quarters

three of its rail lines cutl and the fourth

destroved, partly as a result of actions by the
Confederates. For exaumple, the blazing holo-
caust usually shown in pictures demcting
the battle came ahout when retreating <ol-
dicrs blew up B1 freight cars of explosives
andd ammuniton

The Umion Army, having executed an or-
dier o diestrov all buildings of possible use 1o
the enemy, marched out af the ¢ty on Lh
moming of November 15, headed for the sen

Ylanta lav m ashes

Line hundred and four vears later, | stood
on St Maul Avenue., 1 southeast Atlanta
and witnessed a scene full of grim irony. A

| 1O0-vear-old former plantation mansion, one

of the [ew structures to escape the torch of

In the tradition of old AHanta, rallrmad engineess
Colle Code brakes his eneine 16 a Lowsville aned _ _ :
At =herman s armvy. had mystenoasly caughi

Nashville vard, Born as a rall terminus.

Mrrame the i« ||:!;'_. l.|! 1|_1|_'||' transTsirt |||'_=| | Hail [re l AL 51 e 1O Wonaering wny rill- Vil
was why Umon Gen, William T Sherman leveled cant, vine-throttled house had survived the

the city. Tuday &t again thrives a= o rall center. Batte Cne story has it that Genernl Sherman

-
-
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LARGEST AIRCRAFT IN THE WORLD, the C-5 Galaxy

takes to the air for tests, fired by four jol engines

blasting 164,000 poundy of thrust., Built by the Lockheed-
Ceargia Company af suburban Marietta, the sky-filling
cargo plane —246 feet long with a 223-foot L RESN —
wonld nearly cover a foothall field. Its cevernous hold

can carry two helicopters, hwo tanks, and assorted troueks
and tratlers; thewr crews rvide in an upstairs passenger
compartment that seats 75. Twenty-eight wheels enable the
dhd-ton behemoth to take off from an unpaved surface;
with a 100,000-pound payload, the craft can flij 6.330 milos
nonstap. Plans call for delivery to the Air Force in June

and production of a commercial-freighter version by 1972,

..
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Chirge!” Trampet man leads a baseball erowd | i 0l Whal fer s b

wikEnln Braves rally agninst the San Prancsco Glante la<t Mav b Vlanta Stoadium
Cambleted In Anril | &3 vanlv 21 woeke ot "

Fal | ! coor kel Iy mal I Ehasdt Do
brother al tl e author, il Business inviols Forexample, I walked ncs Vargaret Mitcl
| Lhe b I ! ehis sl consumed I sguare. bought a ticket, and sut through o
MU of s LIme e i'-_'!r.f'r_' i Lrone Wikl B ;1.."'-.'._| LI SSEThe

‘Just last week we had spirited bidding by theater where it had premidered. 1 then b
| - | n. ¢ [ 1or rishits L | I : clininer 3 Estaurant call 111
i R Il | 1 ikl ) ki L1 [3 Forch | pviel, P E i< the H
y i 11 | | Al | ! u i A uint of heroir W1 E LV H @
Finen i | [ | IJ' ---- | [N el i .-I 1 i Vi LK i el e |
iving in that coun A cal dramatiza 1reh local newspaper which mentionerd
| Lhie Lok | YrILLEL S0 thid if t=-veir-old Atlantan nam H.tiet |
L1l e | WL e 1 (b ] I Hutler = b had fully red reer] From
i | ol e Dowol [ S iz all ko il 1 | i CHriel 1
L1 ] opres. The Almed _ _ .
o4 shich hadia men abl, sTlere in PDrugeist Concocts 5 Soft-drink F mpre
Al LT L LOMEF [y, ] , 16 &lW [l Johm 5. Pem IS | viell K1 AL
' W hiere 1 | - seariet! O'Hara, bu impact on Atlant
' i n A Ml an e impact af th I Feal, Inotl | [ 3 et b '



In any language, Coca-l
Vtlanta dirugrgsa

centrnle, miims ol Lo

JHETRETS L #mvsure unstormm 1aste, L

File _I.Ll.l yiiese here un leriroes Lesls |
ant] & lew other Lnngs o |||'..'..'!I'|:._,-.. I SYTU
citlled Coca-Lola

In the first vear of production, Pemberton
wold 73 gallons of the syrup, much of it mixed
in a4 three-legeed EEL in his back vard By 1891
arother Atlanta drueeia, Asa . Candler, hid
acquired full ownership of Coca-Cola, and the
«yTup began 1o How. And Aow and How, untl
af the

andd bottles

today more than 95 milthon servings
constimed] in

1AR landls

FTRRY a1 UL W R

Li]r
daily 1n

i -
(UR R ]

serret ineredient

bl wnrld s mosl Famows <0t ifnink. In 1850 an

imvented the formula. now 39 plants around the wor | LELRLE LY [N thie vomn

A which Ootid= ETRim ||||' Alantia |||'..-|-

-'Lll' |-||||II || I._lr i I FITLE lll.l.l-.| | ||||.i' "Ill_. |‘.i| e
I ::-:“.| LILE) I'Ill'l: it I'_!:I.
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first vear's production of 23 viallons. I 16967

thi COLTN AT & armial 2ales first red hed Lie

hillion-dollar level
"-r':l.'

Lhreoton of carlonated] phenofiieRon

emaoanates IMm 8 new | Z-5laTy Frutnbefinge o
Atlanta's North Avenue. There [ saw white-
acketed experts al work to preserve L

1
II-Ii.|-1I' Loy oL VIny=reeat iy A .I-:LI".'.HI'.I (s L & [-rl-l.l
pry LElaress

upgue tuste isf Ciike (ibovel—a tate s
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clar shield of o missile—

ahowered by sparks, weld-
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i1, one of nitamohile:
Lhal roll off the lines {daily il
Atlamtas Ford Motor (om
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cned operations hefe. Mo
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On land and lake, racing
fever grips Atlanta

j" TO AND HOAT RACES, Lwo af the Msation's s
lar sports. attrac piartictpants and peciiatod

cutes in the metropolitan area. [haring a hecis }
wond pit stap a! the Atlanti 5 vl March b
to k-car drivies Biddy Balker of North Carolina take
el W uel o oleid | i 1L
it gl l1ee] I e i 1] riFe4 |

1 InEg ! ftariance | o only

rs racing i pepulanty, @uto racine drow ikl

STRECEALOEs B ViErAr 1m Yl I.Ii!:III b AR
With =pinnakers ballooniong, Flving Dutchman slonps

reach ofl the wind on Lake Sidmes | yieT durine 1

Wouden Shoe Resattn last Mav, Winsine saiflis

Lhis Class went on (o the U S 0} mpc trials. 5

=AUINE chiinuEE=ts come o Atlanta that the 11y

he tithe of *inlm ol boating capital of the west i1l
T Lthe Ceeorgrg poet, th ki*. 0 Vigar-old reapy
the Chattahosochee River, provides recrestion ani
for the il

P
f a1
Sameel

r i
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fud National Geographic, February 1969

ALl mwv life, it seems; | bave heard about a
wecret ingredient in the formula for making
Cocan-Coln. “Is it truce?” 1 asked an official of
Lhe company

“It's true,”
well-known ingredients—iand one secret ong

he ','L'!_|-|i|_'|| “CUioke contadns six

Usually not more than two people at one
e know the Tull fTormuin

Uhe seventh ingredient s prepared behind
s known as the 7-X
Room. [ wasn't allowed n; frankly, I'm g
ltke to think that béhind
rionrs there sits a beautiful fady all o white

Closee] dones in o whial

arl,
hecnuse | those
waving a wand and chanting incantations to
e from Do
berton's old three-legzed pot
Atlnntans Coke wilh' an
thiad A local zoo once
hoseEd four r':I,'I_I!"I._"'!'Ir'- named Coca, Colay -

riblee A ereat fountain of Pim-

reicired affection
APDITELEDES  PASSNIN

Hetows, amnd Refreshing Visitors 1o the city
are plwavs urged to tour the suburban aren
Buglt Elhen

Nomes — i ITALP M D5 EVHE PSS 0 A arg |.I|.|I.'I Lure

'.'.'::II_'.'L' |;|I_ I:_-||| i l;'|||.|. :II'.|-ilI|I.|.irl."

riu"l'lr'll|.-| s

goorlheartedly descnbied ns

L ormparns Hr-.pllu-rl'-. to Civiec Neeids

[he Coca-Cola Company returns the affec-
tion liberal

Ve ST E,

|.'.'!_I|| |_'.‘||!-.".'| Tnts 1o |||]||--_-_|--._
in Atlanta
plavs an

ot bustness-government

el other instTutiGns

Fottally mportant, the company

active role mn thi
campaten to meet the problems of the ot

Under the National Alliance of

1)
men's program Lo provide johs

Blsine==-
Lovr so-called
nard-coreunempiovables, L oca-Colais among
the firms recruiting belp off ghetto streots

i one of these people drops off the
pncd irmnge him back
Austin, the voung
"He is
Assigned 1o o velegran worker who looks alted
After a while he onds 1
[or ob advances and sdlary tncremses

v en
o three Bimies, wie oo oul
cach time.” sawl ). Paul

and forceful president of Coca-Cola

b 1at he, too; 15 ¢l
zilale

Unemplovment, slums, asociety irmrme nted
hilanta, for all its sparkle,
problems: Al

NG ITREer I'.|_|':.|||_'.' --_-;_--|-|5;|r|-.l LI I

.L|_|l-:||_ Il i.|| |i!|||_"-

& ol entirely [ree of these
Lhoue

bears some seurs from the pas

Many expressions ol gl
Foot bind Morris Brown

LEs roobers at

| ._||.--_._- relic’l whietl i Ftval team threatens Lo

i |'|.| O "||

vatn Lnrversty Center, L
mial ~Campis

Negroes comipnse 45 percent of the 300, 100

persons who resicle 1in Atllanla proper, ani

many live in sechons where Lh r‘.1‘.l--|-._*- oo
oy the nir

ol decay welehs heavs olaces with

niames such ns "Cabbaretown” and " Light-
e, Lirban Muoidel Cities
program are working to erase much of this

A1

nate racid inegqualities. The peaceful deswgre-

rerewal and a

antn started movine long ago (o ehmib-

ration ol i1;- -|'.:||r||| i|. 1901 sl an |_'-.':-|-‘I'|_rr|l_ i

gond sense and dignily for othier cities (o 1ol
. e - 1 B - B A Y b
ow. Ewven before that, men such ns Ralph

Mol and Bill Hortsheld
citv toward the mevitable Lircak will

were steenng Lhi
rigiel
seregation

“Around
gnn to try o educate the people,” MoCall told

| 3400 we on the Constitulion be-

me as we sat in s book-clogeed office (pag:
341 " Forexample, we called then or Negroes




Alanta, Pacesetier ( .i|f ol the >outl (35

omn Fhie !I fiii IV || ! 111 it " VR DT " 1 I"ll I 1 T ',I|| nitzan i 1thies centi v 13 :I
OW T IFiNg Nis 1Oriictln Year ks 8 new's L Ereier pmpict on the Svalio

paperman in Atlants, Ralph MeCall can tak e L. King's cdeath, Atdantians have

much crecil lor the citvs lorwared ook in pres=¢il concern over o growing mitan

these matters As an aonthor, syndicated col monge voung Negroes, Nedarly o

i aiET i i I G il [ I'Il FEF et I".' il it SOk 1O SOonRceTming  Lao | '|l|||| A

speaks with a long-time voice of reason in the hat | contact the Beverend Wilham H i
sotth he loves L Orciers astor of the Wheat Stréeel Baptis
I I 1§15 Wiinws |:'||| W LHon I':.II i | wictal I Il'|'l 1 T0F TIERT :I'l!' LF A
el ot let his fellow Atlantans foreet that o [ found D Borders in his parsoa g |
pung Megro minmter a graduzte of the o I a frame-nome nelEndoriood wWiere ho
Morehouse College, had bHrought greal hono ol cler ant flowers in coffee cans anmnd
to the romymunity by winning the sNobel Prise them out on parch railings
for e W wegTes had three sirkes . 1
Loday many Allantans—includihe whites erninst ue before we cottld even pack up our
FevirFr I:|| mMemaory ol ||| "'.l IFLin |_|__I'.-_' bl and come (o Lhe ||!__'| "l told m
hang. Jr.. who o n the sprong of 1968  shouldn’t be hard to understand these pre
at the hand of an assassin. Even those whi ng demamds of the yvoung people

{ |||l' =il [is l'.|-ll: | :-ll"|". E- TROLHTE caumin Horn i rural B M




Rage triggered by remote comtrol, & rhedus monkey reacts toelectrical mpulses trans
mitted through electrodes prinlessly implanted under has plastic cap. His companion me
nest receive stimulation to the bronin area that affects sexoal behasioe The praject at Yerkes
Regional Primate Research Center, part of Emory Unjversity, investizates which pearts
ol the brain control different emotions and bow a stimmualated animal rescts Lo its fellows

participated vigorously 1n the campargns to
desegregate Atlanta’s public facilitwes. He
views the vityv's racial problems with a mix
ture of apprehension and optinsm

“What we need to do now,” he sand, =8 to
make sure every child mets o full education,
eee. It should be compulsory,
even 1f it costs & trithion dollars a mimute

1'm hopeful, though, because 1 Know At-
lanta has a begutiful spirit. And T know that
it is far nhead of other Southern ¢ities, and
many Marthern ones also, i trving to unler-
stand the problems of Negroes.™

In at least one réspect, Dir. Borders 15 not
Lye happy with the thius nf social chunge
“A white pastor tried to talk my leading so
prano into joining the choir of his church,” he
siiirl. smiling “That's not integration. 1 hit '
rabberation’

inclurling ool

_"hru

Atlanta departs from the cocial mile of the
OId South in other wave as well, Consider
for exumple, the city’s 21 colleges and univer-
sities. including the Atlanta University Cen
ter. The latter, the Nation's largest complex
primarily o Negro educi-
tion, will soon be strengthened by a 50-mul
lion-dollar development program

ol =chools devoter

Smald]l Colleges Form Big Academic Tenm

Member institutions of the center include
vtlanta University, Clark College, Interde-
nominativnal Theological Center, Morehouse
Caollege, Morris Brown College, and Spelman
College ||;p:'|‘1'1.~|.[||'|.:£ napes and 254)

| wisited the 145-acre center near down-
wwn Atlanta, and strolled its pleasant, shidy
CAMPLESES haoth Negro and whit
—spoke to me with enthusiasm about this

Stutlents



| cooperative education
AL 1141
| told me. “All thes
xample, wnd o widi
1 courses. Yol we 2821 the inlivid:l

3 T T LS o)

\ song with spirited Ivrics has brought far

| i!l!l_ |._|| i Tih fife :'|| ot institution

hicher learning. Though less renowned by it
T MLATE, Lni i Institute of Techn
% LI LanT ol | | vl o BRambln
Wi r “hRec LI LT el |
(b niei] | ikl 1L Ll 1.4 supported
e 1 cipnthe school teday chal
lenges 7.4 arholars with 4 no-nonsens

'||I'.I|'-'I e TE 1 Lk |!|| R I | N e e
rithirc Labid ire articles of ftartl

sl E';:l-l el H lI."..:I: L l_'__|:
thrector of information and publications
AL the time of s foundine

Letara Tecl
drew more fnancial sunport from . th
Atlanta than from the siak |'|| Felati o=
remiiins close, having survived a pertod aof
sirin many yvears ago when 4 busingssman
sditl he was glard Tech located in Atlantia be
alse the city neede ol of blacksmiths
ch. Inone of the build

|I||5|' ||||_|| Fl FESsiEAlr

s on the 230-acre campus, [ saw scientist
working with a scanning electron o ANERLIRTIRN .

i 580000 instrument that for the fiirst tiow

allows resenrchers 1o see three-dimensionil
ctures of cells and chromosoms
e, Reétner 1. Gerdes réessarch @ st
rafessor of chemical engineering: told

unool the mstr






Lil "|'i.||.|.:' |.: () i | |'_|_|_ [ Ak i
projected on the screen wi Ll

ould see the separate mineral compound

P ESYER 5L | i exXam in 1
papermaking proces

' il 1o e e ]
Ll unhile 1 informuant his |

I 1. L. Ly | Tnllt Ny
lutiomize many areas of medical research

Prolate Spheroid Attracts Fall Thronges

Atlantins, the presence of Teéch right |
e neart o theit by mirans most of all a0 b
loved, viodent -||-_-'_-_|i| 011 1ol =i '||l_'-
Leriinl Field, Agaan, Atlanta s not that for
mving: the name 1= for Houegh Inman GCrant
qon of 8 wenlthy Atlantan, | fowith thie misw
attraction of the Falcon i ||:--I- 100l Learm
Atlanta mamtoins a devotlion to collese foot
Dl i generid nnd Georemn Tech in partieudar
e frst of only four head coaches In
Tech™s history was the leeer TR .|”|I-_ P
man, lor whom the Hetsman Trophy s name
In a book on Georma Tech, Bob Walla
writes of Hetsman, “0On the opening practic
day be would hold up a foothall an X Lh
sopaed, "What s it Before anvone could open
s mouth, Hetsman had answererd his own
juestion. *A prolate spherod—that is, an elon
ated sphere—1n which the outer leathen
CASINE 1= drawn behtly over o somewhas

Cinl L senrpia fech are mgskins dresse
put 1n sl wentific finer

.I'ul'.ll'l. lll....ll':l.- i _|||.- I i

Ling dmvision of the universiiy 1= the Yerke:
cronal PFinmatle Research Center, the ol desi
anid best known among the Nation™s major sci
entiie centers for medical, biological, an
iEVE o loEcal sUicl Live mreat dpes ancd mo

kevs. Here | watched Dir, Bryvan W, Robin

it @lectrodes imgdanted i the braan
e nnissaoe, 1 fren-form ridi P
!.\_I 1ig“Tr1 '.'I""':'- . II"'i . I|_- |||| |-
rEnrEwal I Is e I CRLeEn thie P htbrei
I ENEeM ::'_-ili”_-_ :I | I!|| =1 PNl [LIY W







| rhesus monkevs Lo =0t off an amaring dis-
play of behaviordl conteol (page 266). When
he wanted the monkevs to fight. he manipu
Infed rOer ihials ond they fought, He
MEde - an nEgressive male monkey submissive
He made a submissive male areressive. evien
lo the extent of intimbdating a dominant mals
rare behaviaer for o |::||.|_'. .
We are trving to determine if wie can in
TLE=C OF UfcTedse L - aanpilye capacil il
the brain,” D, Robinsor -"-..|:I_|!!.|'-i Loan wi
incredase the rate whereby ammmild—thersahs
man—acan learnd Chan we increase the abilit
of amimal. and man. to overcome threats with
which he cannot normaolly cope? These are
ome of the answers we are after

Coeniter Trmins [Disease [detectivies

Llose o the n i L iniversils crunpHlex
tands the National Communicable Diseas
Coenter, n division of the U S Publi Henltl
service thal [unctions at tmwes ns a diseas
etective azency (page 2671 1he center con
cerns isell with surveillance, prolection, and
control. And with statistis—Ilike the Gict that
the United States recorded s last case of
smalipox in 19449, and the (act that, from 193
ta Lite 1968, 29 rases of bubonic plarue ol

trrect in the conntrs
Epidemiologists trained at the center far
out across the country to track down th
OUrces: o epdemics. When evervone pgets
ck after eating potato salad at a church pi
MiC: Chanees are that an Atlanta-trained mem
ber of BEls, the Epidemic Intelligence Service
will uncover the information that the food
wd larn 1in the hot sun for several hours
As home for so many callesss and univer
sTties, Atlanta (s a city steeped in the ing art
e Merr 'i"'il"-1|l Lipera Dirs! =ent a companm
Atlanta i 1910, and its appearance ciach
veur highlights not only the cityv's musical
calendar tnit the bustling socind senson ns well
ln Clcioher 1968, the citv dedicated the Al
lanta Memonal Arts Center, a 515,060 00
clonnaced buillding erected tn memory of
Atlanta art patrons killed n 1902 whie
f

Lhetr charlereid |||.-|| cra=heid in Parm I his

Cerpoious manner of the T South [
in af the Bal de =abut, Atlantn debutant
June chanty ball ot the: Pwedmont Dinving
Clablom Piegdmont Park Constance Waehi
left, and Sena Madeline Wnght, escorted |
lhomas  Calhiland top Tofr &6 photoEsal
cluring thi formal  promenack The clgl
dates from the eraof fine drving |



' NICFll SIS
thie victims Oy ZFIvIing =1 -5 =1 L SV DG a hnll with '| B48 sengs, an Alis-s
hronze casting of Rodin's “L'Ombre” (Thi theater for ballet, plays, and opern, nnd th
shadel 10 the center (pages 2/ 5-49] intimate >udio Pheater with only SR} senls
[nstrumential in making the center o readis

Hospitahle Home for Artists und Patrons 0o 1o
vas Richard Bl Kich, 0 name synonymois

[ Inder the bie roof of the center on Peancl with Atlanta< erowth m mecenl yeors (Dage

b R nere < s i-I.|!:|_ 1O evervone LS, .I'--!l_' (1 leadersin thie Atlantn Arts

ierested in the arts: the High Museum ol Alliance, the center 5 [ounding Doy, speal
Art (nciudineg a collection of €Old Masters) headed drves to finance th Tuif]

Atlanta School of Art the Atlanta Svmphon “We | Atlanta business leaders]| gol togethg

Orchestra under Kobert Shaw's dirgection me dav, and someone said the Gty nee
e the Atlanta Mumocipal Theater, T more cultural activities,” Rich recalled

which mncluc pllet, OfReT, | LT Lhea P 1 :_5'--_-. W 51N M

king helped desepregate pubilc ac

threre veat ¥ T = Rl "-.||| :'.I'l' £ty









Milky wav of Howernng dogwood shimmers above (Clakes
Lrive nenr Emory University, each Apnl hundreds of residen
il streets burst mto osim. Uelelirating the speebincli of st
AHanta stages a week-long Dogwood Festivad including evemn

irs rerel lighted trees and homes, concerts, fashrion show . bene
fit Budl, and parade (D

Vivacious Leorzia belle ermees a Boat in the Do wioiod |

vl Parade Nan mith represents Georeta foresivy m i
processton nlong Pepchtrée Street Atlanta's main avenue gl

e in Gone Witk Lie Wind, the best-salling Civil War sasm |

Atlantan Margaret N Fig| ' L prini | L
novel hos been pulilished in 35 countries, the movie Bbased on

bl ddrow P iy coowils




that she cames in almost every day—boen doing
it for vears—and sits there for hours, sewing and
greeting all her friends. She even brngs her
liunch. Rich's. of course, wouldn't think of asking
hivi' b leave

Dick Rich and other hisiness wnd civie ledd
ers are now directing theirr efforts to budding
a raprd-transit svstem o Atlanta, Voters [ast
November rejected a proposed 40-mile, three-
(uarter-billoon-dollar svstem, and proponenis
are husy phnlvieing the reasons {or the setback,
convinced that o properiv revised plan will win
enthusustic approvial

70 Miles an Hour Under Peachtree Street

Severt] miles of line would of necessily go
underground, including o streteh through the
heari of downtown Atlanta under Peachiree
Street. Electrically powered padl cars would
travel 60 1o 70 miles an hous

Mayvor Allen i= among those pushing hard tor
raph] ransit, “We cannol jccommoddile any
more frafic on our exlsting streel patterns,” ho
cmphasized to me “And there's not enough
money on God's green earth to change the streel
palterns in Atlanta. The only solulion s i mizs
transil svstem or additional expressways”

vilanta began constructing urbian express-
wivs before the Interstote Highway Ssstem wis
started. ® A motorist approaching from any o
rection can drve through the ¢ty on a super-
hichway., Downtown, a few blocks from where
the eolden dome of the State [..-I.|J'iﬂI!I| L0
spedirs of Are from the glare of the sun, 9x lees
of the Interstinte Highway Svstem converge in a
preat sheepshunk knot of ramiprs (pages 2850-51
And around the city, construction of a circum-
ferential highway nears completion

\tlinta's airport, ke ils streets, also carries o
full-capacity load. Fourth busiest in the Naltion
m passenger ehplanéments, the airport hos al-
repdy putgrown s 320,000,000 terminal buld-
ing, completed only eight vears ago. With plans
for a new terminal and expanded runwavs now
nf the hoard, sttention is tuening to the likely
neet for n second airport site by 19800

Iiv March of 1096G8 the bhiggest atrplane in 1he
world emergerd From a hangar at-the Lock heed-
Useorzia plant at Manetta, 16 midles from Atlanta
(]pes S5t Severil months later 1 owatebed
this colossas, the i6d.a0n C-5 Galaxy, return
lightly to earth after b Dve-hour Lest flight :'I-I"-
request to go ghoard was denied because work-
ers were swarming over the craft, checking
results of the tests A Lockheed official invatid
me to examine the mock-up instead

e "UhaE reewii Intersinle Highwis avatem, by Lo
el Pail losslan, SNAaTiosal CeRoHiisil s Erelirtiil LIris

i




Vanguished in life, elernal in memary, leaders af the O
eleracy nde on m this monumental scalpture tiking
stobe Mountain Park, 15 miles east of Atlnnin. Confedern

II | i'l_l_ II: I.\_ :1I I THRE Il_:' - .“." II i II '_:|:||I-|.|| !- :.I.ll iil‘_ '!I: bl il

Gen Thomas J. (Stonewall jackson, hnls over their henrts as
Lt mad tritiile o ther fallen flag The hoares All a1 LE T
riche that looks ke n Pesligte stammp an Lhe shile of Stane Musu
tain, the world's largest i=aliated block ol granite (left) Bogun
YUAFS ifk of Lhe miemona! wos: halted in 1925 for tack

L :.'-I.IE' anil resured L Itk fif 1wkl 1w daomnlistesd
later this veat

L hicl carver Rin Faul ke enler abave, wields an mdu
Lriml et torch which blisters the hard stone and blasts it awa
W okt coiling the ioreh darkens the by 3L -i|' el |_r_-. Mirs:
Iravelle [he carver can mal ¢ ¢hanges i this refi TR b
clitbing deepier into the rocke As o result of 4 recent alleration
Davis's right hand now holds his hai by the brin

PR TE prAr K llErs pmyvine visitors Comn [F=ilees, [aepstbpmpe

= ] = -
| fediled, soemic raldeond, ente bellym plantation, pnd 8 cable-ca



A feelme of being lost in o wardhouse L-5000 msomewhal lareer commercial Yersion,

eripped me as | walked inside “How big is  will carry a price tag of about £22,750,000.7

it 1 askedl The 54,000,000 weekly pavrollof Lockheed-
‘Big enodgh 1o pul six Grevhouand Duses Lreorid reprosefils 4 sigmbcant factor
an the main cargo deck.” the Lockheed man  Atlanta’s growth: The company employs more
replied. than 26,000 persons
Uhe C-5, built for the Air Force, his @ wing- With such massive work forces in its midst
span of 223 feel Uhi tall sectiom reaches G5 Atlantn has changed from o cty with limited

feot—anlmast =i stordes—into the air The rocreationnl offernines to one brimming wilh
Government otdered 538 planes, with an op-  mghtclabs and sports attractions
il the cost The: citv’s [opdness for stock-car racing,

tion to buy 57 more | asken a
“That depends on the number ordered, The  goll (Hobby Jones iz an Atlantan}, and tennts

Clittering gala for a palace of the arts! Celebreating the opeming of the Atlanta Memorm] Ar

Centier on October 5, Mme Charles Lucet, wife of the French Ambassador to the United States,
dires a cake mealeled after the colonnaded structure. The cenler commemarates the 122 Atlgnta
art pitroms wha died ina 1962 air crach in Pars Under one roal it houses the High Museum of
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stretches back over many vears, but now thern Mountain, the largest isolated body of exposed
e major-league baseball and professionn]  gramite in the world, Atlantans don't mind
. Lake Sidne that the mountwin is lop<ided and ugly, that

Lamer, 530 punutes from Atlants DY car, ial- It rises 8525 feel above the surrounding low-

toothall, soccer, and baskerbal

trawcts the boating enthusiasts (PRETS J02-3]) tands Dilke a defunct whale foating on calm
Miantn completed 4 mumificent sports.  water, that its hird and cold, and bald as a
stelium in 1965, before receiving  writlen light bulb, It remains enshrined intheir hearts
assurance that o mator-league basehall team Stone Mountain is the centermiece o Ston
wonld ‘move m Hopmily, the Broves came Mountain Park, 0 3. 800-wre recreational o
from Milwitkee, and the citv erected them cHity developed with stote and privide e
with cheering crowds (puge 259) sources as a monument to the Confederac
Another attraction of wide appedl 1= Stone Fhe park offers hiking, camping, museums.
Art, the Atlanta School of Art, and the Lrowining art lreasure, 3 bronge casting of Auguste Rodin
Mlantn Svmphony Orchestrn. Ballet “L'Ombre”™ i The Shaded arrived as a gift from the Govern
Fepertury theater, and operd companbes mentl of France. The fgure, beusd slumped in anguish, came
perinrm on 1E four slage trom the composition “The Gates ol Hell?




Ciants of old—the Stste Capitol with it
dome sheathed in Georgia gold, sprawhing
chnle office buildings, and City Hall, left

shore downiown with taller titans. In this
northward view: the 4 l-5tory First Ssationad
Hanl, center, Natidnal Bank of Ceorgia, i
the skeleton of the Eqguitable Bailding. “ Ly
ing, breathine, growing every hour,” sad
Atlantea editor Henry Garacdy in a4 =peech on
the New South in the 1 R50%, and hts city still

epitomizes thal progressive spirnil

B & HEiEEy ) = E

an ante bellum plantation, hshing, children's
ro, aerial cable cars, horseback nding, river-
hoat and steam-train rides, 8 motel, and con-
certs on o 7.52-bell cuarillon. But the crowds
come to see, touch. and climb the mountain

On oo side of the gramite wonder, one of the
largest sculptures in the world nears comple
tion. The carvinge, in a niche 305 feel across
nnel 105 feet high, honors the Confederacy's
three greatest heroes, lefferson Davis, Robert
E. Lee, and Thomnas |, (Stonewnll) Jackson
(pages & /0-1

Work on the actual carving began in' 1923
and continued off and on untl 1928, when
funds ran oul. The latest effort began in 1964
under direction of scalptor Walker Hancock
of Gloncester, Massachuselis

Artistry Reduced to Anthmetic

In a closet-gige elevator [ climbed to the
Ai-atory level of the mountnin and steépped
oul on 4 fharrow catwa
Xo-foort forearm. Royv Faulkner, the chicl
stonecutter, lamd down the thermo-jeb torch
with which he carves granite and told me

*Evervihing 1 do on the side of this moun-
tnin s mathematical. I work with measore
ments taken from the model. There's no guess-
work. | can't back off and look at my work.”

My thoughts turned from the mossive
ceulpture to the Civil War, and to the man
who burned Atlanta

Fifteen vears after the swege and fire, Gén-
ral Sherman returned to the citv as suest of
honor at a reception; 1t was on this occaston
that he made his prophecy about Atlanta's

k near Genernd Lee's

bright future. As his train rolled 16 a stop al
the depol, someone in the crowd shouted,
“Ring the fire bells! The town will be gone in
) minutes!"

Hut, strangely, the Atlantans seemed o
hold no hateed; only wonder for a man wh
coitlel burn their city and see—more clearly
than thev—a destiny of greatness written in
the ashes. THE END
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Ancient Shipwreck
Yields New Facts—and
a Strange Cargo

By PETER THROCKMORTON

Photographs by KIM HART
and JOSEPH 1. SCHERSCHEL, National Geographic Staff

URING THE EARLY Christian cen-
D turies, wooden merchant ships carmed

the trade of Impérial Rome to the far-
thest réaches of the Mediterranean. Gale and
accident took their toll, and the doomed craft
left their skeletons on submerged reefs and
sanil bars and on the bottoms of anchorages
that could not protect them from the siroccos
aned other vicious winds that scourge the
“Sea in the Middle of the Land.”

Pottery and marble, nails of copper and
bronze, coins and other metal objects have
lnsted out the nges to mark sites ol many of
these wreeks, Rare it iz, however, to find in-
tnct the wood of these vessels' hulls. Over the
centuries, the ping, oak, ¢im; Lebanon cedar,
andd cypress that formed planks and timbers
have rotted away, been devoured by worms,

ot suffered decay in the embsace of sea plants.

But in 1967, diving to n Roman wreck [ had
found in the Gulf of Taranto in southern Italy,
it was my extraordinary good fortune to 1ifl
{rom the bottom pieces of ship’s planking,
much of it broad-hewn pine, lookingas vellow-
fresh as the day it was felled. Wooden nmls
and tenons stifl joined timbers cut from trees
thiat grew before Christ walked the stony hills
of Palestine

What was thers about this wreck that had
allowed such an archeological treasure o be
preservied over so great a span of time? The
explanation is the carge—chiefly marble cof-
fins. Scores of tons of precut sarcophugi and
their lids, architectural Blocks and smooth
panels, all lay disposed pretty much as they
had heien loaded onthe ship nearly I8 centurics

The first hull plunk of a drowned Roman ship returns (o the suriace of the Gulf of Taranto
with archeologist-diver Peter Throckmorton After locating the wreck and s cargo of marble
coffins. the author and his crow spent two summers salvaging them. [Nvers gleaned mtorma-
lion permitting reconstruction of a Roman merchantman with gpreater accuracy than ever
before (painting, aboyve), Carbon dating indicates the ship wis bullt of wood that grew n the
first century B2 She sank when old and patched, more than two centuries liater
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s, Thie masstve burden had weizghted dow: .
thie timbers. Protective sands built up over "”'
LDE Wiedk sile, SCDEITnr Wiy e Wil IT0m
all elements except salt water

We had cometo the Gulf of Taranto, under
talv, followinge a hot teadl tho

Phee D0l Gl

off Methont near the southwestern tip

alf Cireece (map. page I87). BIis ol poltery

(o] thére, under a sunken cargn ol ki
[|-|!-uhl_=l| CTanite =&t lli_"!l iy allowed us to ||.|I|'
that wreek i the thind centurv AR, We de
dueed that the vessel had been bound for
[talv. At Ravenna archoeologist have found
ilentical stone cotfins

A paper | had published on the Methon
wreck canght the eve of Professor John Ward-
Perkins. director of the British Schowl a1 Rome

" ki
el an expert on the Roman marbie Eraele

Profeesnr Ward-Perkins had read reports of
uriken shiploads of marble off France and
Lsreect, and |--u:~|'-'|.=.ii'-.' i the Gulf of Taranto
taliin chiviers, sent gut by the “sational
Museum in Taranto belore World War 11, hiad

exnlored n wreck full of marble sarcophag,

but thev stopped salvage when they Tound

that the coffing were notl scuiptured
L haest tor Wireck Site Begins

Focouraged by our Greek find, Professod
Whard-Perkins sursested to Lie. P rosed h Kmn
¢y, irector of Lhe University of I MRSV ANk
Museum, that exploration of the Gulf of Ta
anto should prove productive

My ow'n specialty, as o research associate
al the University Museum, has been locating
and ldentifving anclent shipwrecks. 1 was
lucky enough to find the fascinating wrecks
at Cape Gelidonyva and Yassa Ada that br
Geotae Bass and 1 have described in four
GrocesPHIC articles. ™ Buot 1 still yearned to

M=Eeonver n zhim il I.|||_ H,ul:l_ nera with ennueh

wond preserved to provide Lhe Basis (or aocu
e reconsiricion arawings

o the spring of 194 Professor Rainey seni
me o Taranto o search [or the abandoned
carcopharus wreeck. There | wae jonned In
reel sl Johin M. Bullitt, o professor of oy

lish at Harvard, As a summertime diver John  original finders had all died, and no one

hatl worked wath me on the Mdethom wreck remembered the wreck's location. Some ish-
An old Volkswazgen bus, a compressor, ani ermen believed it was near a place called
Aguds Lunegs compmnsed our eguipment Lorre dell CUvo ocally translated as “tower

e (irector of the Taranto mowsew ., | *rui- nf thi -!I|_|';| s
fi<epir Attibio Stazio. reminded us that the Tohn ond I drove along the flat coast Lo
bt | : Pk ke Pk Forre dell’Ovo, a 16th-century watchtower
e L] 1 WY NE] Fu £ EFLLLT

1Rif I'l 1 | .llll | rl |
Vil Bronge Ape Cirpn,™ Mo st b lewe Me Theoc Barbary pirates. Last wsed as a radar posl
TETRE . 1Th || =T B T e ime | 1 -! =0 i 5

1 ; 1 1 § I I]'.irllll-l 1llt'lll.“|. III.I-ll.I ll 1.|||. 1_--1511.-!' '.1| AL III.III‘I

el s e 8 by Dir. Gesrere F. Bao ahandoned to rats and passing vanodgis

ud = Cililert Romnwn Shipw fed) Lttt 16 II|.||:'.||.| to protect the coast against
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Hungry sea snake, a virouming adr G
dieviours tons of sand hiding the shipwreck
aml exposes the eroded marble. Compressors
pump alr down the small hose, center, and
inte the tube’s mounth, creating suction

Diver in the foreground pcks oul pob-
sherds and other small artifacts belore e
sand gushes away., Lost task on his under-
water shift: doublechecking the =and
dumped bhevond the wreck. Fragments of
pots made near Smyrna indicate the ship
Hivel _-!4||_'-j_u_-1!' it that ancient jl'llt

oD

them tender. When [ had finizhed, a slhight,
dark man, apparently their leader, came over
mnd offered us cigareties

“Where vou from?” he asked

Ia our broken Ttalinn we told him that we
wiere Americans

“Twe ot i lot of cousins in America Olad
to-moeet vour My name's Francesco,”

He was the boss of the tomnarz, the com-
plex of offshore tunyd nets which eve ntually
lead the fmghtened fish to a trap

“The camera della morie,” zaid Francesco
with & gruesome chuckle—"room of death ™

He and hiz men invited ve to share their
lunch of black bread—Francesco owned a
bikery, too—eoat cheese, and red wine. We
asked about the wreck and mentioned Uhat
we were looking for a place o sk

“I don't know anything about your sar-
cophagi, but I ask around,” Francesco said,
with # conspitntor's wink *“For wvour other
problem, I've got the solution.”

He reached inte the pocket of his greasy
jacket and produced a bunch of black iron
kevs: One was as big as my hand. He waved
toward the tower

“You can stay there all summer if yvou like,'
He was, It seemed, nlso official puardinn of
the tower. “I look for vour wreck, vou look tor
the net anchors 1 keep losing Okav?”

“Ukav.” we replied in unizon, and thal was
the beginning of our three summers as the
tenants of Torre dell'Ovo

Hopes Stirved by Sight of Marble

During the following weeks Johnand | kept
hearinge stories of strange things mm the sea
We found the sunken remains of Roman har-
bor worke, and several shipwrecks hadly
broken up in shallow water, but no trace of
the wreck full of marble blocks

My wife Joan joined us and, just before
John Bullitt had to leave for the Umted States,
Francesco left i messapge o come se¢ im

I founid him at the dock. supervising the
lniding of the diay's tuna catch into s truck.
He slapped me on the back

“1 know where it 15 Let's gol!”

Ten minutes later we were on the coist
road. Just pust a settlement called San Pietro,
he pulled up his truck, jumped out, and
walked to the edge of the water

“Swim there,” he smd.

As [ swarmn over the sandy bottom, a sguare
shupe loomed through the clear water
cophagus mough-cut from beautiful white
marble. Not far gpway lay ancther, and then ]
saw a whole heap of unfinished sarcophagi

= fll
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Bare bones of an ancient argosy, the pine hull planks of the sarcophagus ship
lie free af the sand that peotected them for 18 centuries. Ignored by the fish, the
author's wife Joan sketches the wreckage with lead pencil on o plastic slate. Artist-
divers mapped every plece of marble and timber tngged here with coded squires

hefoare rmsing them. The ship's touch eimwood keelson lies beneath the marhle
block at upper night; fmements of frame and stringers survive atop the planking
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i fordground. Unlike modern shipbuilders, who overlap or calk planking, Greek
i Romin shipwrights wsed mortise-and-tenon joints to fasten the hull planks
codge-on-edge, counting on the witer to swell the woiod and prevent leaks Palches
ol tnlerior wood aned traces of feet-rusting fron nails indicate repadrs. (o Lhe

irp when she was already old, by an owner who hoped to =uil her 4 few more

years. A coin in the wreck (page 291) proves she sank no earlier than An. 180



00 National Geographic, February 1969

“You happy naow#” Francesco asked when

gol bock to the beach. Withoul waiting for
an answer, he stomped off, grunting that he
hadd Lo et his fish to markel

Joan and 1 and my stepchildren Mark and

sarah, aged nine and seven, spent most of the

SUMIEET SUTYevVing Lhias I'-.|.r'."||.||'|i|-l-.."'-|' Wreck At
Pietro. An inflated inner tube with n
Maine lobster bag suspended 1n 1t held our
dmple survey tools—tape measure
ter's ruler and plastic siate

Finally we hired o motor launch and air
lifted tons of sand off the =te

=2{1T

CalT LT~

||| [Ti 1

Frustrabion

Keyv to a forgotten cralt, the step thatl once sup
\ |

||-||r|:|_"|| a fTorwarcd mast revep!s an aspsrch of ancienl
ship construction previousiy oniy hinted st in ol

floor mosaics. The Roman merchantman's foce-
runner of & bowsprit carned o steening sall, o
artemor, thit raked forward over the bow (page
1817, Rectangular socket in the elmwaood step held
the heel of the mast. Stringers on mbers running
the length of the ship's battom b1 inlo the notches
cut In the left side of the step. This rore relic of
Mediterranean shipbailding 15 seven and a half
fegt long and weighs about 200 pounds

The ship, illustrated on the title page, measured

abomal WY leet siem 100 5tern, With a 2%3-iool heammn

Nothing of the ship remauned. We found onlky
some lead and halt a dozen potsherds

| was disappointed. but our sarcophogg
delighted John Woard-Perkins, He concluded
thit the stone was indistingaishable from that
quarried in the wrea of famed Aphrodisias in
Asia Minor.® The coffing were blanks for
mtricately carved sarcophagi of the Imperial
Romitn period, examples of wWhich are i the
Metropolitan Museum of At in New York
Citv and the Terme Museum in Eome

GO0 RArMIe. “Ancent Aph
kKenian T. Enmm

Vage, i e Augast [UnH

roedisies: and lt= Marble | rewtar 11

i
LT i waEn E 1L l] s rEEET e |
Wooden nails stud s chunk of pine planking tha
crumbled like hard cheese when handled. The
treenails held the planks 1o the trame

Ten thousand measurements taken underwater
help archeolomst-artist Dhana Wood réconstruct
the sunken ships hull design




Ancient Shipwreck

Soon the first fall sirocco boomed into the
Gulf of Taranto, putting an énd to our wark
tor that vear. For a week it blew, seldom less
than 40 miles an hour, with great gusts of
more than gale force. In a storm as strong as
this, a clumsy Roman sailing ship would never
have been able to bent out of the gulf

such winds help explain why we found so
many stipwrecks i the arca. The unlucky
vessels had been caught on their way from
the east, after clearing Cape Santa Maria di
Leuca at the heel of the hoot, while heading
for Messina, Sicily, and on to Rome

Nutuie's stnined glass, a back
nphted slice of Oriental alabaster,
ar anvx marble, glows with {rans-
lucent elezance

I'he author and the expedition’s
assoctate director, William Phelps,
right, had It cut from a block of the
stone Tound in a sarcophages. The
highly prized alabaster rode to
I-L.J.i.:- Ly b usedl in witdows and i
monuments  and
building=. Thin slabs of white mur-
tle, fruetle asplate glaes, were also
stored i the coffins for shinment

necornbion  [or

291

Returning to Taranto in 1965 with my fam-
iy, I heard fishermen's tales of a “sunken city.”
But no one could pinpoint the site,

When the break finally came, there was
almost no drama to it A boatman, Midio La
Criona, teld us that the sunken city consisted of
a cluster of columns on the bottom a quarter
of 4 mile offshore in the little hay east of Tor-
reé Sgarrata, “the broken tower.” His grand-
father, he said, had discovered the place.

Midio took me to the spot and 1 dived from
his boat, finding mysell on a featureless sandy
battom, | surfaced. “Nothing here” 1 said.

Handmade bronze spikes reveal
hammer marks Four to ten inches long,
they fastened planks to hull frames Ar-
rheologist Phelps finds that some B

P iir e '|I"-[|I'.|'-| ENTUriEs i sall warer

Telltile elue, this bronze coin Tound
in the wreckage helps date the disaster
It wiis minted on the Island of Lesbos
between AD. 18D and 192, during the
reign of the Homan Emperor Commup-
i, =een o peofile



Token of teamwork: The
i COpper spHKe Te

Vew Hoamps b

ir rresent
AMEericCan nEtval wiss
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satiore Peloss of the Itallan MNavy with
=l the Civil War veleran
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p 1820 aff Mpssachusetts: divers of th

mikes. of a tvpe st made in the United

wimiral helped in salvasdng planking and martile of the Torm

aul v

ni [or them n Castello 5antl’ Angelo (oppasiie)

of call

Crostello San

Last pord

Angelo of Tarante, nol Imperial Rome’s: marble

[ il shinwrecked coren, Here the salvage ship

cs hall plankine for exhiliition with the marhle The Gm-

rhurged two hundred
side. Without enthusism, o jumped 1n
I hraugh
cophiagr protruding aboyv
down and fanned with my hand
Cphrftedd nwas
i1 gt san Piel
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ArCanh
marhle

To the Surface With an Exciting Report

Fhirty feet away, o massive shape loomed
D erodecd] moarhile

A trawler's

av two more sarcoph-

: i huge bloc

nageed on it Beside i
=-_!"|'|'| visible |
sand 15 haeh this Whiehuo
e when | surfaced ovously

‘Wormalls
Fixing our position, [ fell
['he ship had =unk hen
where the grea

| '!:-':'.l.':'l:- "|. -5.'|"- I'::

fosanil fies

wevent shrmking and crumbling. Late hemica

the soulh sale, after running free [or hun-
dreds of miles, rose 1n therr first bhredk on the
shoaling shor

French diver Claude Duthuit tumed up in
midsummer, adding a very expenenced mierm:
ber to our team. We rented a converted fife
boal, loaded aboard the big air-hift pipes and
] :|I|||| |_I_||'.|.!:|||r:-:|||'l"' . And starten]
o dig away Lthe sand

We quickly proved Midio nght. Marble
hlocks Fn-'.'l.-.ll,'.':'l i w hale pren, Within & weel
we had oncovered 15 of then

The climax of that summers seArch Came
the dav | decided to give my wile Joan a les
s on the air lift We went down to the wiedck
wearing Aqua-Lungs and flippers, and hung
head down between the white --lr""l'.ll-l-i-.' bl
feel ||'.|'.£.'.-'.|' e surtnce

With one hand Joan steadie

-ll-!l. __I iR =TT
ADE We were using to “vacuum” the sea foor
with the other she treied to fan the <and and
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Where ancient sailars fought the sea, expedition
members cul guiel walers in & dinghy, Un the hon-
ton, the broken and abandoned watchtower of Torre
sgarralo pverooks the Day i guarded against raading

Barhaty parites of the 1500

matted eelograss toward the suction tube,

Fighting the powerful kick of the air lift,
Jean had dug down between the stone cofhins
Wedged beside her, [ reached under a block of
marble and felt what seemed like just another
lump of hard-packed eelgrass. It come away
m my hand, and 1 saw that it was o bit of
rotten pine, with a wooden nail and a tenon.

The wreck had vielded up its first piece of
Foman wioxd!

'Ihu EI,!.'E:I.'I..';I[L' I..I'II.':- 1|-'I.'1'I:"'L'L'. tlrlJI,H.'t"J.}'. Wwe II.-I!!'-L"I.j-
¢d more money, a bigeer crew, and mosi of all
a bont large enough to stay moored over the
aite when the south wind blew . ®

Two vears passed, and then, in the harbor
of Poros in Greece, we lound Archangel, the
tvpe of boat Greek sailors call a perama. She

&

was 23 vears old but her hull re-
sembled those of wvessels that
sailed 23 centuries ago (page 287)

The old boat seemed sound—
nothing wrong with her mulberry
frames and cypress plinking that
could not be fixed by cleaning and
painting. Capt. Manolis Knalis-
kamis, her owner, had tears in his
eves when we shook hands

“She s a good boat 1 raised my
childeen with her;, she will fead
yours too. ..."

Archangel was ours An arche-
olomst friend, Willilam Phelps,
who had inspected the boat with
me; agreed to come to Italy as as-
sociate director. In the spring of
1967, we smiled Archamgel! to I'1-
raeus, and the rest of the crew be-
gin 1o assemble.

sanford (Sam) Low, our “ex-
ecutive officer,” had just served
hiz tour as & naval reserve licuten-
ant on o tanker off Viet Num.
Terry Vose from Boston signed on
to look after Archangel’s primitive
engine and our four cantankerous
compressors. Sam's cousin, Kim
Hart, came nlong as salor, pho-
tographer, and diver

A retired Greek sea captain,
friend of Archangel’s former own-
ef, joined ws as bosun and man-
of-all-work. His name was Mano-
lis, too. He had grown tired, he
told us, of sitting around the house
with the women all day

Captain Manolis and Joan made
fnends, not a ample thing in the
Mediterrmnenn world where it =
considered bad form for women to scrab out
bilges with Ive It was Joan's proudest day
when the Greek skipper trusted her with the
hlowtorch while he worked along with the
scraper, and together they cleaned 20 vears
of padnt from deck and scuppers

In the middle of June 1967, we sailed Arch-
angel from Greece to Taranto, When we ar-
rivedd, we found 1o our astonishment that most
of our diving machinery was in working order
and ready to go. Joan, who had been semt
ghead in May to prepane for our armival, moc-
estly exploined, “] told the men my husbhund

"muppirt for the expedition meludes fomiz from the
Littaner and (Md Dominion Foundations, the Unitedd
Giales Dhubson Commitiee Dot Oceanopraphic Ressarch,
the Umiversitvy of Pennsvlvama Muscum, atd  fram
severrinl e lvaedionds



would beat me if everything wasn't ready.”

We moored drvchangel over the wreck and
tegan digging with the air lift. As the great
it on the bottom sank deeper, we kept find-
ng more @ngd more SArcophse

The sand also held thousands of (ragments
of the halt-inch-thick marble sheeting which
had formed part of the ship's carga, One sar.
cophigus, fortunately, stored intact seven of
these fragile marble panels

By mid-July we had moved perhips i thou-
sand tons of sand. Now our air-lift digpers be-
gan Lo uncover a lot of wood :_I][I]ll:_'ll under the
[magine our excitement to find
Manking. Rig pleces of pine were fastened
together with oak tenons, construction like
that of the third-century a.C. <hip Captain
Coosteau had excavated at Grand Congloud: *

What a task for our draftsmen! Joan and
art heologist-artist Diana Wood made most of
the drawings (page 200); artist Joe Conroy
ussisted with measurements which by sum-
mers end totnled 10,000 As epch piece was
uncovered, they bad todraw in every nail and
il hole, every mortise and tenon, every mark
on the wood while underwater (page 285

Ubiie day Dhana watched in fascinated hor-
ror as a4 whole section of hull
owlvup and down. Soon twio eves
andd four arms appeared at one edge of the
An octopus was making his home
beneath our flimsy ruin

In Iy rlliees the slankine looked almast
freshily cul. The newly uncovered pine shone
breathtakingly bright vellow, but darkened
in the sea after very few days The frames
WETe 1 & much poorer state of preservation
blackened by rot and far more fragile

We found pleces of hull with charncteristics
previously known only from ancient mosales
Une cherished object was the step for the
torward-raking foremast that held the are-
mon, or steering sall (page 290)

I
f
I

sarcophag

Hankinge beean

Lo rpple s

sec U100

Follery Confirmas Date of Sinking

Ligging into the deepest lavers of the wreck
we bezan (o find potsherds by the hundreds
Uhey helped us date the ship Most of the pots
seemied to be Imperial Roman, from the end of
the seconid century AL or @ Hitle fater Defy
mitely not [talian in style, they probably came
Agin Minor We Foumd ||'[._-._'|:-. iif
plates, bowis, and ugs that may have eraced
the captain's table, and bits of cooking pots

[ PO i

blackened by the =alley fire
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[recover a J 0k venr-old Greek Ship
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The =kill of the shipwrghts who had buils
ol vessel nenrly 2,000 vears belore stirred ou
sense of wonder. Unlike modern vedsels, ours
had no calking between the heavy planks
They had been fastened edee-1o-edee with
mortises and tenons, and were so well matched
that the swelling of the wood in water wis
enough to make the ship watertight

I'he wood of the hull shrank and twisted
when it dried. (dd scraps of planking left in
Iresh air turned to dusty punk almaost at once

Macahre comic., skin diver Fabio Ferro
trigs on 0 sunken coffin for size Sarcopha
pus mexns “flesh-eater,” n name dediving
irom Lhe corrmdive effect of early limestomn
coffins on bhodies interred in them. Through

the centuries, farmers have tiken many an
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hanks to Professor Staeio and Adm, Si

vitlore Pelosi (poace 20971, spade Tor a mir

Hme musiam was lound 1n the Castelln Sani

\ngelo, the Itaban Navy's local headguarters
lnsirle this 15th-century {ortres2, commiani
known as the Aragonese Lastie, 4 series ol
nreserving tanks designed by David wen
built by o skilled moson
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Loy gt the marhle asicde tn o

| 2% Loans (Delow)
parking aren, we soon hod an efficient halloon
it 10 operption (pages 294-5)

When & dozen or so sarcophagt had been
balloonet] oul of the wreck, | arraneed for o
mavy crane on o barge o pack them up, Thies
with the holding tanks at Sant' Angelo ready,
we began moving the wood, this ime with
Archangels cargo winch. We laid the timbers
N made-te-measure racks, weapped them
plastic sheeting, and rigeed shings underwater
AL the

castle dock in Taranto navv sailors el ped

to lift cach piece to A» .I:.'.-:.I_'E._'l 'e deck
unioadd the wood into the tanks

A5 Lhe summer wined, the weather worried
us more and more. kim, Sam, and Joan wer
taking turns on the gr Hit one mormming whes

“What
=rEiln
zarnd. Made of elmvwood and chipped by use, it closel

K 'I'Ill"ll".

Foallen empire's building block, a 1:

maidrble hreaks from the soa before Throckhmorton, third

i) Ih less than an hour the windd
1rchirneel
heaved so hard against her mooring that i
spemed the whole bow would rip off

2am was hunting for an ax 1o cut the ship
iree when all three heavy mooring ropes purt
ed at once and the ship drfted toward shore

a storm blew
went from Hat calm to a full gale

lhe crew was able to zet a sail and claw off
the rocky codist, anchorme a mile nwav, when
the gale abrupitly ceased. The sguall had split
the foremast, overturned both dinehies, gnd
blown the furled awning overhoard

It became elear thisl we could not finizh the
excavation that vear So we limited our work
10 Tl!'l"ii".L".:.r'lL'_ TTTRPRTH | Ifl.J_t :"r:j:_'|'|l: |||_' |J|_'-.'ru'.|_'||
by the winter's storms

Chn the shore side of the wreck, where the

I'hrockmorien

hand hefted vou?”
Lo ask this marhlé-earver's mallet [ound in thi

miasler 's

|.]|'r|':|'l'- mF Imasan oy :.|||_5'_

|
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i
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Prov [ett, andd [hdian Navy and salvage men The author
hopes Lo return o the wreck site with modern metal o
Teciors 10 hnd the viessel s mussimg anchors and sodd them

the exhibition
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planks were deepér in the sand, the great
wales, or rubbing strakes; of the prow still
stooid in place. There, during our last week,
wie begian to uncover coins and other bronze
objects, including & coin of the Emperor Com-
modus (A 180-192) Dozens ol beautifully
muade bronze nails turned ap (page 2911 They
had fastened parts of the ship below water-
line. A thrilling find was the bronaze shoulder
strip from o Roman breastplate.

On the next-to-last day we removed a sec-
tion ol planking, and there in the sand, almaosi
perfectly preserved, Ly a mason’s elmwood
mallet (preceding page). Nothing else we
found made vus feel so close to those men we
hitel come to admare so much, the anonymous
technicians whao butlt Imperial Rame

To complete our work on the sarcophagus
wreck, we returned to Torre Sgarrata carly
in Augrust 1968, Durning a three-month season
under conditions more storm-tossed than in
carher years, we hrought up—helped again
by the ¢rane power of the Italian Navy—15
more marble blocks and panels

The work on the Torre Sgarrata wreck has
resulted 1n the partial reconstruction on paper
of the hull of a Roman cargo ship of the sec-
o century Ap, one of the vedsels that ran
in the eastern trade ot the height of the em-
pire's glory. From our drawimgs of planking,
frames, and stringers, we project o plan thot
shows a vessel of nbout 90 feet in overall
length and 23 feetl in beam (page 282)

Tests indicate that the ship's timbers grew
in the first century 8.C. Dr. Elizabeth Rulph
al the University Muoseum radiocarbon lnb-
oratory has subjected to carbon-14 analysis o
sample from that very first planking that Joan
and I found m 1965,

Allowing a marzn for error, the ship wus
probably built no later than the first century
a1 In all likelthood, she wins going nbout her
bosiness when Poul was preaching Chnst's
gospel throughout the ancient world

Patchies an Hull Tell a Sad Story

D, B. Francis Kukachka of the U 5. De-
piartment of Agriculture’s Forest Products
Liaboratory at Madison, Wisconsin, has ana-
lvzed the wood from the wreck He repotts
that the brushwood sticks of salt cedar (tam-
arisk), which were used as packing between
frnmes and planking, very probably grew in
Asia Minor or Egypt

The ship was old when she sank. Chur most
exciting find of the final month of excavation

Natonal Geographic, February 1969

wis a piece of the hull showing a perfectly
preserved woorden patch. A thin slab of wood
had been fastened 1n place over the heavy
original planking with wroughl-iron nalls. The
tron had long cince rusted away, feaving only
black stains to moark where the nails hod béen.
Thiz use of iron wos n stnking contrast to
the care taken by the master shipwnghts who
made the onginal hull They had used only
hronze nails below the waterline The shoddy
patching spoke elogquently to us of a good ship
growing old and fallinge on hard dovs.

To Italy With a Heavy Curgo

We know enough to attempt a reconstruc-
uan of the ship's last vovage. Like dozens of
her kind, <he loaded her carpo of half-finished
sareophagi and marbile blocks on the Turkish
coast, perhaps in Miletus (mup, page 287). She
may have set sail late in the summer, stopping
for additional marble at Greek island ports.

Rounding the Peloponnesus, she beat north-
ward along the Greek coast, staving in sight
of land n= long as possible. At last sheé swung
westward seross the Innion Sea to Cape Santa
Maria di Leuca ot the tip of the heel of lialy,
She then et course for Messini

That nizht the wind must have changed.
From the south the dreaded sirocco began o
blow. By midnight, his <hip laboring heavily,
the anxious captain would have put lookouts
in the ngging At down they sighted land. With
her great sguare sail, and ber heavy load, the
ship did not go well to windward. She was
trapped in the Gulfl of Tarinto

The captain ordered the anchor out m 15
or 20 fathoms. As the gnle increased, the first
anchor dragged and the doomed ship inched
toward shore The first anchor and then an-
pther were logt ac the stout cables broke

In the deepening darkness, the big ship
worked inexorably toward the six-fathom
line, where the long seas curled to break

The gale shneked louder. Nothing o do
bat cast out all remaining anchors. That—
and prav. as St Paul did in like circumstances,
for diawn I the vessel survived until davlight,
there was a chance—just a chance—to run
her ashore, accepting the loss of ship and
cargo but saving the lives of those aboard

It wae the eaptoin’s last gamble: His ship
foundered that night, five hundred vards off-
shore. The old vessel had given up at last, as
olid ships must when pushed too hard, espec-
allyv when the owners make repanrs with black
iron in place of gleaming birmnze,
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FLOATEL
GOES MEDITERRANEAN

A 42 day, 24 port cruise on our flagship, s.s. Rotterdam.
Enlmg October 2 from New York. $1765 to $4930.

Six weeks aboard our biggest cruise liner of ali, sporting a2 spanking new Lido Deck; acres
of space to be wined and dined and waited on. (And no tipping, please.) Six goiden weeks
salling Into history and out again to palaces of 5,000 years ago, to beaches with bikinis of
today, The Floatel is not :'||'||1_,.' great place to live in, it has the nicest places to visit. See
your travel agent or send for our free brochure, and we'll tell you aboul them all.

Holland-America Mediterranean Cruise: To Ponta Delgada, Lisbon, Malaga, Monte Cario,
Cannes, Golfe de Porto, Ajaccio, Alghero, Civitavecchia, Naples, Iraklion, Beirut, Haifa,
Rhodes, lzmir, |stanbul, Delos, Mykonos, Pirasus, Valletta, Bizerte, Tangier, Casablanca,

FUnChal HOLLAND-AMERICA LINE

2 Penn Plaza, New York, N.Y. 10001
The people who invented a nicer way t0 cruise,
SAFETY INFORMATION: The s.s. Rotterdam, registered in the Netherlands, substantially meets

Internationa! Safety Standards for new ships developed In 1960, and meets 1966 fire safetly
requirements.
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Deep-Sky Telescope

Celestron Observatory Telescopes allow you tfo
explore the infinite variety of craters, rock for-
mations, and rills of the Moon from your own
school or L-n.:h--,-un:l shservatory,
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You're No. 1

Friends ask us why we don't say ""We're No. 1" in the

inn-keeping industry. That's easy. Because You're No. 1.

And you gtart being No. 1 pretty early around Holiday Inns. Say, fo
example, you're 2 member of the bassinet set. We've got an exlra
comfortable baby bed waiting for you—and it s frae

. You must be Mo, 1 to have such tine parants. But even No. 1 Mam
@r A RS
e

g and MNo. 1 Dad need some time to themselves. That's why we have

PRy baby sitters on call at every Haoliday Inn
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ways treat you as No Which we ve done—by the way—sinca Day |

For & free Passport Direcfory of all Holiday Inns, write:

HOLIDAY INNS OF AMERICA, INC.

DEPT. NG 2-1, P. O, BOX 18216, MEMPHIS, TENM. 38118

o

USE YOUR CREDITI WE HONOR AMERICAN EXPRESS, DINERS CLUB & GULF THAVEL CARDS ([Gulf




We're walching
your weight.

A good bhreaklast is an essential
part of any welght control
program. Scale down and get
hack into things, with the
Kellogy's Special K Breaklasl.
Only 240 calories. 99% lat-iree.
Delicious.
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