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Gt.neral Dual S+90 bldewmder-
the tire that fixes flats.
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I'he Fleetwood Eldorado represents the finest possible investment

N persaonal motoring. lis front-wheel drive combines
wiln the fargest production V-8 engine In the world o produce an

uneogualed moeasure of driving satisfaction
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Enter: The 360. From Polaroid.

The electronie flash boop-boops.

T'his remarkable all-electronic camera
even sounds off the instant vour
picture is ready, to make sure it's

periectly developed.

As vou focus, louvers adjust
automatically to mmsure
correct hight intensity.



The electronic timer beeeeeeps.
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MNo flashbulbs ever.
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house current.
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“I've had a drivers license

for 47 years.
Yet I've never passed

a driving test”’

Not everyone should drive.

The Continental Insurance Companies, the dial-a-claim companies ' AN
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Get the feel of a Honeywell Pentax--
and you'll never let go.
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Une girlines besl ie

‘United. The Hawaiian High Way.

s vou here — where peaple to Hawasi than any other line

the scene 15 as wild as the scenery Ve mive you all sorts of totirs and fare: rﬂjﬂ]t‘

s stuck at 78" Flus a credil card (o chiarges everything

i ol e S . fniendly skies
vy hera the people really love you [nlk it over with your Travel Agant l'_El}i['
i

Vhere the weary streteh ot Then came By with us to Hawan y Uﬂf:ﬁd.-

vy here the thermomeater ¢

Where the hvely switch on He'll arrange your whole trip

That girline 18 United. We cat [V more ity o great state to e 1T

Let United put you in this happy state.
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ENCYCLOPAEDIA
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You get all 24 volumes now. .. direct from the publisher. wen £
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SAry
'ime Offer on Heirloom Edition
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Celebration

FREE!
Special New
Preview
Book let

MAIL POSTAGE-PAID
COUPON INSIDE NOW

for Free Preview Booklet nnd complete

detalls on this remuarkable offer

If you pay
more than $75°
you deserve

the finest...
Longines

the worlds most
honored watch.

Tha Only Watch Evar to Win

10 World"s Fair Grand Prizes. 28 Gold
Meaedais, Highest Obsarvatory Honors for
Agcuracy. Official Watch for World's
Leading Sport Assoclationa.

Longines honors are your guaranise

ol the finest, The inherited skills

ol generations of craltsmean in the
Longings factory at SL Imier, Switzoriand
are your bond of quality. Add Longinaa’
unchallenged styls lsadership and you
have tha World's Moat Honored Watch

“Longines start ot §75 in stainless
steel; Automatica trom $95;
Ultra-Chrons from £125. Other

Longinas, incleding Craations d'Ar,
in precious metals with diamonds
and precious siones, 1o $15,000.
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QLSRASMTIND ACTURATE TD & MIWUTE & GOTE

LONGINES

THE WORLD'S MOST HONCRED WATCH®

LORGINCE-WITTHNALER WATCOH COMPANY
Longpnen-Willnauper Bullding, New York

fif necoasary, will be adjusied fo this tolerance by
your Lenginas Jowaier. Guarnnine is for oro year

TIPIT...TAPIT...

ONE DROP FRESHENS
BREATH INSTANTLY!
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THE CLASSIC BEAUTY OF RREMENTZ JEWELRY is the resalt of imaginative artistry, enhanced
by duperh craftsnansiop. And with its heavy ovineay of 14 Ko cowp, this finer jewelry has
mudh of the wearme guality and all of the rich beawwy of solid Karar Gokll.

For those special ocepsions — Mother's Dav . Geadaidion . ., Birthdays .. . Weddings
- |__':I".:' the L',If! thut will be reasured, Rrements .I‘-'“"'lfT'-
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_HELP WANTED

Must work16to20hours
per day; doing monoto-
| nous, repetitious tasks;
- In areas subject to sub-
zero cold, extreme heat,
stench, and various
hazardous gasses. No
lunch, vacations, or
time off. Errors will not

be tolerated.

Danbury,
Conn., answergdd this ad with

Unimation, Inc.,
their industrianl robot, the
Unimnte, [t can be progrommeesd
to perform o vanety of duldl,
: ous, sub-human jobs.
And, all with amazing aceu-
racy, For exanmple, it can posi-

o il | .I
Pullman, Inc
and Condee Carp

fion an object
an inch tme after time, “re-
member” up to

wibihun 0,050 of

180} sequentinl
sperntions; recycle, stop, start,
ind correct itsell, sutomati.
cally. All in & day's woark.

It was nine yvears back that
Condec Corporation decided
that it was good businasss to in
vesl Lheir time ond money in
the potentiols of the Unimate.
And, now, it's paying off, They
also thought it was good busi-

Wausau Story

NEss o entrast tholr company' s
msurance to bmployers In-
surance of Wausauw., Stmply
coamnes Lo in-

becnuse, when it

surnnee, we know business in-
surnnee like nobody else in the

LS ress.
Emplovers Insurance
of Wausan.



FOR A

VACATION

THAT IS REALLY
DIFFERENT
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Jusi
ask

an
owner

Al Balerma wie dan't jusi puil lopelhe: piecey 1o 1 ki ';'I-'-H Willlam # 'l"l||'1|||'I Alr Foree mechanic, Dovar.

ouldoar power equipment, We innovats Wi literatly FM I doened ot jour of five of the lending bromts
5 l.. .'|.| I et o 0 Fi5 | il il ¥ v .:' ||_ =
Irchlloct Ti Tl Chur hividros tak I EaReEr oy LU
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IMEmison iradlors have an exciusive Toot-pod AiAL | LARRY T Al ;- e
' a cecHEn ol The Bolemi sl (e bood bdll apd  thae
rantrol. YWe pamper every garl: fghl down to the : ' s Lol iy
______ I 1tk | i smrineered ol them all. did | hove neved Lo
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example, thot atltachmonis will be easy 1o change
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el will fake the pumiahmi

and hieavy froml-ond Josds. We've minimized
agoravating, puzeling ond knucklosbusting situntion
pverywhnre we'vie (ound them Wa've aven mada

hvdeaulic UM standard pyuipment on larper tractors,

where raising and lowering implemants could b

hack-sirrsiming lahar Hol the real mens i

aatisfiction. How vtr unité perform on vaue Jiwn
il garden. Thiil e LY i N T4 BERI™ i
best salesmen. Onee thev've owned o Bolens, they ]
paver be satinfiod with anything else. So f yvou're in
the marketl o n eompact tracior, get an aplnlon lom
3 Hoyerma owner. Helter still, see the diff#rences, gl
vour Baleeng dealer, Do 8 for vour own satisfaotion "L N ot
Mr Jerry Nellenback, Lake City, Florida, ! oeede
- 1 . 5 [ |
i e Intntion of the: Bolens e ler 13
n BE-213-8355 any bau !
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There’s nothing plain about John Smith’s Bay.

- [ | i -
i _II-I‘- [ _I-.:.ll

Vherne's nothing plain aboust the other 79 Bermuda beaches eathor

You could spend two and a hall months here gomg toa differenl P vy

day and ind something different at every one. It vou look closely, yvona | sese
caves whiere pirabes nay have once hid their treasure, At Whale Bay, you can
cast for bonefish in the shadow ol a 100 year old tort. Many Bermuoda beaches

are comadered crowded 1l there are more Hean bwenty peaple - and the ool
reels break up the waves making the surt gentle enough tor a three year old

Ciot some pink sand between voar toes: See vour travel agent. U wnle Bermuda,

GI0 Fifth Avenue, New Yook TR0, 6 Morth Michigan Avenue, Chicago b6

There is only one Bermuda.

e ] B
[




Trees Don’t Change... . i
But We Do.

Treas-are always the
same yet each has 1ts
awn problems and special
gualities- AL Bartiett they
arg nol just bark and wood
but a growing laboratary for
résaarch, Oor scientists, In
thair unrelenting search to de-

virlop individual shade trees to their fultest
potential, provide expert diggnosis and b
proved fechnigues for our fieldmen.
Change s welcome at Bartlett. When good
ifeas come along we are the first tn adopt
them. More expanence, more knowledge
and mors service are the reasons why we
daliver more. When you think of trees
“think Bartletl” and vou're sure of the
most medern methods and thorough
anowiedge of local conditions, Call your
area represantative today—you can rely
G i

BARTLET ...Y.....

Harea Offece, 2770 Summar Struer, Shemferd, Cane
Awiscic il Laborataiiey and Ewpetimental Sruumncls

Latal CHFrime fram Maase o Flarida ord
wplt to lneis and Alabemna

Liscover America

BEGIN <=

WITH
MARYLAND

50 much of America did!

N's known 3% the Bay Courttry, A part of
Armarica unite any olher you've gwer seen
The magnificent sweep of Chesapeake Bay.
Lane strelches of dunes. Sall marshes, Winding
rivers, Inlels Creeks. The pyver-present cry of
the gull Chaet litfle fshing villages peopled
v MAlIvES WD rmake e Fiigh g Trom the 323
— just as (e ancesiors dud belore them
Froud people. Hearty peaple. Huddy from the
SUNE OF symmer, (hie ceenaimes of winler.
Hade, you 1l Hnd riversade plantiations dating
hack 1o Revolutionary Days. Bustling seatood
centErs providing you with fresh clarmes and
crabs from the day's cotch. And here you'll
e modred at thedr home ports, the
aklipjacks Amarica’s oldest armd only
surviving, working. sailing fleel thal dredpes
the thrmous Maryland oysters from the
Chesapeake. Unigue sailing craft with such
unigue naMmes a5 "Rose Parks” "M
Migter” | . "Nellie |, Byrd™ | | "Lady
Hatie.” What 3 thrilling sight they make
scudding the Chesapeake under full s34
during the oyster-harvesting season!
wWhile here, you'll browse through
typical Eastarm Shore towns ke
Chestertown, Oxford, Cambridge aon
the Choptank, S1. Michaels. You'll
wigit historic Annapalis, See the
Maval Academy, Visit Fi. MoHenry in |
the warld-seaport of Ballimore. Have
fum al ODcean City, Come axperignce
the fascinating adventure of
explonng Maryland's Bay Country
alrmigal wilhin an oyster shell's
throw of Washington, DC.!

For vacaticn E-'é'.".'l'!-."-'li_' nraernation
wiile

Maryland Department of
Economic Development
auUite NG-59 State Office Qldg
Annapolis. Marylang 21401




Howd you like to say

_ You spent the summer

in Little Paradise,shared a

scofi of scrunchions,caughta
628 1b. bluefin, and that

when someone put their

-. hand out it was

only to shake
_yours?

Write us for free vacation kit.
N

wioindiandg and Labragar Tounst Deveippmant Ofhca
-; -'I r '] - r

Newioundland
and Labrador.

2 TEE N el i
: A
A rt | Citv/Town__ __Fona/ Zip Code
mce apa g . Fravince,/ State.
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Not long ago, the oil industry usually

-~ looked for offshore oil with dynamite. They ex-

ploded it underwater and recorded the telltale
echoes on a seismograph.

~ When mmfuﬂy :Inm&. this did hittle or no
hidrm to aquatic life. But fish were sometimes
scared and fled to qmett.r waters, Fishermen
imwnﬂi  had mgcs ﬁrﬁm'tn fish.
ion Research Com-

uﬂﬂrﬁ.{m{ﬁw RIS ‘imenuﬂia substitute

.
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for dynamite.We have nicknamed it the papper
and you can see one at the bottom of our pic-
ture. It doesn’t go bang like dynamite. It simply
goes pop.

The device is beautifully simple. A mix-
ture of propane and oxvgen is ignited by a
spark plug inside a rubber sleeve. The pop
inflates the sléeve like an instant balloon.

This sudden expansion is fast enough to
give a seismic echo, but not fast enough to




looked for oil. Now they seem mterested

scare away fish, porpoises or anything else, Fifteen dollars a shot, The popper costs
What's more, it has a snorkel. This allows penny i pop and gives a botter seismic 1
burned gases to escape to the surface. So the in the bargain. At the rate the ol indl.]str]r 5

-h

water stays clean, | _ exploring, it could literally save millions.
~ But fishermen aren’t the only people to Good news for ]JE'EF]'.IIE (Great news ﬁ:‘.-rﬁsh
cheer. ﬂlﬂtﬁmhﬁnﬂﬂ.ﬂ.

Djnamitﬂ is often tricky stuff to handle,
The popper is completely safe. Explaration
crews have one less danger to contend with.

And dynamite is also quite expensive.




The great exception:

IGELANDIC
SAVES YOU *161

COLOMNEAL

 Wiiristearg

VIRGINIA

TO EUROPE

Of all the scheduled airlines flying the Allantic,
icelandic = the preat sxceplion. You save 5161
llying lcalandic to Lumembourg i the heart of
Ewrope. Hy with us during our 25th Anniversary
yaar, Daily flights from New York to lceland « Lux
embourg = England » Scotland - Norway = Sweden
Denmark. See your travel agent, write for folder NG.

I ;
- ICELANDIC AIRLINES
| B10 Filth Avenue (Rochefelier Plazsl  <eer. | Plan ahead for a vacation in the past.
L ¥ 10000 « 212 BL T-B55S i Let uy send vou this beautibully sllustrated
| | bookiet on what to see and dnjoy in histori
t Hame : Williamsburg. The Covernor s Palace by candle
\ ght. Old colonial homes which have survived
: ) all change of fashion. Bustling taverns an
boEiy — : guiet gardens. And little craft shops along
: Fida by e i the way, Williamsburg an experience you'll
N T g : neveEr Jorgel. not @ A0 yvears Wriie N F
. LOWEST AIR FARES TO EUROPE | Weight, Box C. Williamsburg, Virginia 2388

L------IIi————————————————————————

foreign inteligence

I | The :'|I|||; Grd Tairedids Vo i, amda thie- |5t
.‘ gal wiord 10 lsak 18 thatl 3 ravalufion
| | CHo W ay

| A revdlution In the concept of vacation
traveling, called Sprite. It comes i three
—pF Ll IgNT But "-'--"lll':.- EFNE Ut rOOmser. 3md .|.:=".|
but roomiesl

e mast intelligent a

cept Is 14 inharant _':|:-,'_l=--3| {0
ownersol smallorintermediste
WL B0 Toreign or American care

Lis an appsat based on comfort

matched tothe size and weight of such adtomaobiles.

pact about the Sprite con

Thanks to il siréssed design =prile strong
ind amaringty . hafl. Hit B Eht
r less than comparable Americai
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Ibs. -ia fops). Resu
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holds the rbad with maxi
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Stog.
Boack up

Speed forwand—
without chutching

ar shiflting
One lever

Hydra Speed
Dirive does it gl

Steer with ease, Gt tn LHicover LAAWNWOTORING ON &
close to trees and shruba Hydra Spead MF 7. Zip through
with 34" mower lomm work &t an scre & hour.

Haul, scrape, dump, spray,
fertnhee . The MFE 7
muien all these joba enster

GO LAWNMOTORING all year.
Clear leaves in the fall,
SIDFAT 11 WAiLEr

Massey-Ferguson
introduces a great new outdoor sport

I..'l-:".: |||::'rl YTHI I -['|||_l ThEAY E!ll.i" T L—ﬂ'—"-'r: '='r_|r_':|lr ,_I__”.-“ ]11“:'_. ::;I wrif Ell'-"-'- E‘-:la.
FRfnll: FOLLT - DiERTTNE J ey et eantrols forward and reverse E'-r""."l_=1- ?...'I . "Illt'.'ll'-l“l... e P =
MF Dealer N g Just Tast, work saving performance. Now LAWNMOTORING

Lall =oy Lme, i1 the 7 hp class 13 more fun then eves
any day, tofl free,
(RO T43- 1890

Mpasey-Fergunon also makes these great olitdoor sporis:

o Corim . T b Standdard MF 7 |||:.- (mt under $560%, including 34" mower),
AR ek ! = = -1 K the Variable Specd MF 10 hp, and the Hydra Specd MF 12 hip
e s r Turn the job of Iswn mewing mto the sport of LAWNMOTORING

e your MF Dealer for o test dnve todey

% Wassey-Ferguson Ine., Des Mommes, lows
World s Largest Tractor Manufactyre:




If elegancﬂ is understatement,
you're looking at the understatement of the year.

=il L ot [1MEs
Putting vou first, keeps us first.




Take this page, for instance. It's enough to make you think you've really seen the sun come up in Rio. Except
you haven't left home since you can't remember when. And if that’s enough to make you cry, dry your eyes.
We can show you more istands and countries and continents than you've ever dreamed.

Just call a Pan Am® Travel Agent. He has all the bargains in the world. (Our "round the world
Jet Economy fare, for instance, is about $1300.) And we can have you on your way

in 24 hours or less. From Nowhere to Somewhere. Pan Am males the going great.

-
Tl w0rhd S Rl S LERTEd BFLinE



Used to be, to get your
kids in movies you had to
spend a lot of money.




all that.

Now you can launch your
kids' movie careers with less than
$£30. That's all it takes 1o get our
new Kodak Instamatic M12 maovie
camera

We aven made it l:l-llm sire

EF!T{ TR

ich are s much

sharper than regular

Kodak has changed

The M12 also
outfit with bat
3nd color 1

LAITHES 1N g0
teries, wrist strap,

...-r ;.-ll:
ess than £35

Im, Tor

Just drop in the film

Uper 8 movie
cameras at other prices, And since

supe "_-2 movies call 1or a :'-.:.J|L".-'.'f E-

We have other

".r".-'h}- not see your KRodak
dealer? S0 you can see your Kids

.-I I I'I'ID-__ll__.._l_

foe B |
I| ,

1 -I - - ]
2R al
'_ﬂ--."?" i3

= - a3 ——

Kodak Instamatic movie cameras.

From less than $30.
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How do you make
a boat go faster,

ride softer,
and save gas. dmng it?

—3 —_—T
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Thls Spnrtsman has the answer.

AT L] rEiE Lopst e OSEMarteman sy ther  dlossan 't have a pointed nose, there's N swaste spaci
||r|-|l.|I| i .-II| Pl g TEEFTOE I e Ve [haki s L Do imsiche and -II--.'”-'I "I-'I-|-|-

CH COmprany A TERSUTR TR IF I- |'|I||| LR .]1ll"|.l| V. FEEFmy Doy By AleeT

But [mal o swasn t B2 T IIllII|:II I Tkt (MIRE FERRL g A 1y ||'l|'|: '_'|.|||||l.|;||'l:.| RIS WO B2asy eSS tis ||'.-|l
Thin, arenest] el w Pl setrhe il 1S Faruimil fomesclisr kK Making the 3poitsman about -4l |.|';-_;-:'|
il thie hard way. That a little ¢ hange o shape bere thann convedntiocsl boote of the ssme leneth Bt
PN TR A e e Or Pl OO T TEE O An e rTadmnand vior ©an also buttion ofF unp :||-.-' A SOUE SPOrts Cal

Foal Pt fier, O ywalrsd with it frisnit ferviesat covet and cooverfille 1on
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Anincome
as long as you live

New booklet tells important
facts about annuities.

Many people think that annuities are only
for the wealthy.

Yet Metropolitan's free, new booklet,
“The Annuity—Today's Greatest Income
Bargain,” will show you why an annuity is
one of the most flexible ways to solve a num-
ber of financial problems, whatever your
income bracket,

This booklet will show vou:

How an annuity guarantees you a retire-
ment income you can't outlive,

How the cost of an annuity can be spread
oul OVEr many Years.

How an annuity is given special treatment
for Federal Income Tax purposes.

The advantages of an annuity for those
who can't afford to risk their savings in spec-
ulation.

How certain kinds of Metropolitan annu-
ities can be combined with life insurance to
protect vour dependenis as well.

The annuity today is bemng “discovered™
by the very people who can most benefit
from it—those whose future is still not fully
secure, whose provisions for retirement are
still uncertain and who need most of their
carnings to live on today.

Find out why. Send the coupon today.
Mo obligation.

* Metropolitan Life

O OOCCOONOOOON OO OO OO0
B - 25 kAL 1
I._I — I—.I
= [ — 7 e 5 =tk
. | | FREE BOOKLE] H
ﬁ Why not end your money worries now? Gel the ficts about a gusr-
[ L
1 P anteed income vou can't outlive in Hftmp::hinns free booklet, * “The ]
[] Annuity—Today's Crestest Income Hnrgam Mol this coupon, M :
E] u'l:!:ga!mn- -
_r:l Tocy s Metropolitan Lite [nsumnce Company I;
' | Madison Avenue, Depl. N-39 -
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A Most

THE STORY OF A . | i £
APOLLO 8's RENDEZVOUS meeRs IR (ST AP0 T SAve e
WITH THE MOON it wied: g o o Fiming Vital as Lift-olf Approach:

!1'I|-il|||—!!|-|'!|.| lllll-l_l"llll1' lll!l'-‘-.|'_| 11 1 . 2 : I
L | L | g - i | |

By LT. GEN. SAM C. PHILLIPS, USAF it i o S byl i e e
Apaollo Program Director, NASA ke gl : .:' el Clenter a1 ey

BRUPTLY the flight displays on ol ,, l '_',. ,'I _; ,"' . _I,.'u . :llh_'l x !.""' : .
our consoles at Mission Con- S S R G S S R I A S PR Y

trol stopped changing. The iwls too long, the epacecraft would glowed incandescently in th
curves and lines and scales that told Craah on it moga's iniriciilly fao , SEARSEUEC J SEEY
of spacecraft temperatures and pres- e A g i o i e gyl sy e
sures, of fuel supplies, of the flight LAt e Thivn: THAL Wk FEATIN AL Ihio bip rooin wis qisleh: s
crew’s heartbeats, no longer registered The clock showed deadline; 34 minutes  al under Launch Operations Direct
new information. el passed. Now they should D ) WICCD Prirohe wWis gaing caln DAL Af
“Loss of signal,” announced the e - ealline ] -
flight director matter-of-factly. The L pall Hoicston. A 5. Howston, loading of oxveen was under ¥ 4
clock high on the wall said 68 hours, N ATSW i well. (The launch vehicle tanks ho
58 minutes, 6 seconds had elapsed It trkes Ui Ourse, 19 lock on.a LA TEHOn, gRIOnS 6, Tguis 1;
since the flight began. i ey e R utissad 15 anaile Gl T
Apollo 8, its speed rapidly mount- ame O strong vith Lee James, Manager of the Saturn \

ing, had vanished beyond the moon's (s 1, Houston, Apollo § Program, He told n 1
- The m WETE Seddd L 1T 1AL ieh 1B Eroundl support eqquiprm
" . . Vi S11] I ' '
Apollo 8 stands poised, its target in e | | | |
sight, two weeks before its lift-off for 5 ot e T . . |

the MOON. exacsimowe &Y oms (wBoDEN i nEs 393 |
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charncternzed the ngorods scheduling impes

ative in =so large and complex an operation

The Author
o .I I-I'"I' J -I :lI ) I'ul,'.li_

(In closed-caircuit television screens we

wilched the three astronams=—~>4C 0l Frank |
Hormuan, Capt. Jnmes A, Lovell, Jr., and Maj Sam U Phillioes o eadil
fnow Li Col) William A Anders—arrivie ol efl the prograim dedicated

o puting Amercans o

the limgnch pacd i therr white spacesults and
ride the elevator 320 feet up to the commnnd
e AL T-minus-2-hours-and-17-minutes
4 a.mi) the spacecraft hatch was closed
Al intervals, T checked by intercom with
||.|I.IIF'_[I|,' Law, lI|r'|.ll'|.|'_£lr il Lhie ."I.||l|.'|l| :'-'-1|_||1--
craft Program, who sat at o console nenrks

11 '|i'||||'.l. 1L i ."|“|; jisi
Dreputy Director of Apl
o an Jangary 1064,

ITECr

N
e

(TR R T L HTed B mine

. mickitlis Lister. From 1959
tor |60, e was dhiresctor of the Minoteman mos=aale

NEoarriae, Lhe heirt ol ool nuclenr cdefense, AT

Through our headsets we Listened to the test  bhorn and azraduste of the Umversits of Wyioming
caonductor and crew o throtueh therr hnal Lienernd Plbps flew two combat jouars with Lhe
detatled checklists—much like the checklists S1h Aidr Force i Worldl War I Since 1043 he hine

I have gsed <0 often a5 an Air Force pllot flown almost every vpe ol plane in the Air Fore

Evervihing was GO—weather, ranee, rangimg from the I35 fghter to recent jet
tracking network. vehicle, crew. In the Con
trol Center our dispiny hghls were all green
| would hive to make no unhappy decision to
“serub” this a

Anticipation mounted steadily untd o

-impartant mission

tion was anpounced ot T-minus-9-seconids
As | watched through hinoculars, the Satum
YV lifted on billows of oranee amnd white at

51, the trme we had set weeks before

Booster s Hoar Blots Oul S e b

And =0, on the morning of Saturday, L
cember X1, 1965, began the historv-making
mussion of Apollo $—perhaps the greatest of
all human adventures thus far Frommy notes
and from the detatled transcript of communi-
cahwans bétween the mwen in space and those
ofn the erouad, we cin e together the heh-
hights of that six-dayv fhieht

“Tower cleared.” 1 hear Poaul [.||||'|:||,'!-|_'._ thie
Launch Operations Manager, announce 13
spoonds after lift-off. The 6.2-million-pound

velicle, burning 15 tons of fuel o second. is

now past any donger of collision with the
umblicnl tower

AL this point, conteod passes from our
Launch Control Center in Flonda fnto the - EE B R
s of Mission Caontrol Center at Howston - = i-‘.ll Ll
[exas, and there Astronant Mike Collin e B . L '_"‘"'”"
page H34) takes over all communications ' _I_ji—.j::_.-_
with the spacecraft as capsule communicator - - — Lo =

e

The men in the spacecralt wre enjoving the e —a—— -
sttt sl foc kel Bde anvone has oever bl
but the roar of the booster, reflected from the
ground, makes hearng difficult for more than
nadt m o mmnmute

60032 First word from Boarman: Fhe

clock 13 vhinwmine. He refers 1o the clock in

W Fili N maniciies. 37 seiondssefier hit-off 11adu

midkicilE CE ol e TETR Feiiidel @i e il

Eal i)
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Lthe spacecrnft that starts operating ot the moment of hit-off
Koager, clock, responds the Capliom
Hoxe o yor read, Houston?
Lowd and elage

Luring the next 11 minutes the eraft climbs with ever-increasing
poedl. The crew watch their panel display clogely: it presents 24
msfruments, 40 event indicntors, 71 ehrss and 566 switches. Bo
man keeps his hand on the controls, ready to take action, but th
iglomitic conteol sysdem smoothly drops the spent hirst and seconrd
dages into the Atlantic, jettisons the escape tower, and Ares the
powerfal hvdreoeen efgine of the third <tape S-1VEB

Nk L1125 We have ctitoff, snvs Barman

Apallo has reached n speed of 25,567 feet per second, or 17,428

miles an hour, enobgh to go inlo & nearly ol arttt a Utlde more
thaan & bundeed. mitles aboye earth

0w Jim Lovell unbuoekles himeelf from his center couch and hure-
ries Lo atlend to his novigation duties, He finds himsell floating Yall
over the dace i his welghtless epvironment. He had notb exper
enced this m s two Gemim flights, wherne the spacecraft offered
much less room and he wis alwav=strapped down

He s algo troubled by g somewhat quensy feeling in his stomach
dimilar to sepsickness. But when he slowsz down and tkes it easier
Lhe feeling goes ow

Lovell makes dis irst ssehtings witlh s two opliicnl instroments
Aosenming telescope nnd oo sextant—tted in the side of The spoce
cralt, Lunng the coast 1o Lhe moon, the angles between cerlain stams
anil the hortzon of either earth or moon provide a vital check on the
el mveoscope platform to gstablish where the craft 15 1n space,
its speedd, and the directon it i= traveling

D1:533:00 Cabm pressure hos been holding at 3.2 poum

E TR

“An mocomparable espenence. Borman
calledl the lhunch of Apodlo & Haldimg
thirust bor hlast=off Uttt =aturn ¥ e kel
b Lhe tovwer by stecd arims. AL fell iegnition
(b bW ), arms swang away. anrd the rocket
free. " From mare thun three miles awoy
we sow flames chool out hundreds of feid
reports ine .l||l-rll;|'-|'l|'||'.' but we DT

I__.: | &

(iy =awl) iy J he dlence wWias pir
Tl bl HE ilter et L the ecarttEhokino
roar assaulied us. " Steadhlv olimbnne (rlghi),

the mighUest roclket man has ever celden

trrhtngs o thyck—a shoveier—into thie s







sopuare ineh simce laooch, st where 1t should
e, and the cabin temperature is fairly cool

2" k. Laovell widrine: 1|i'i' Lt
medicl Missinn
Control can observe his |||:|'._-||_.|.| condifion
- lelemetry, has been working hard, buat his
heart rate 13 no more than 70 beats a manute,

whi = mio

harness = the doctors i

and s breathing is 20 to 25 respiralions a
minute—all very soond

U2:01:50 How doe
CapCom

Very good, very pood

tE Feei f e III.'r'rr:lII ELoh %

[t lopks fual bl

the same Wy T did three veiry aco
Borman = referring, of ourse, 1o s Lremh

b1l mission with Lovell in Decembier 1065

Although the eraft i€ now in “parking”

orbil around the earth. this is no time of LIt
acton. Un the contrary, it 5 one of the major
LONOGO) perinds of the flight Followine
rales, we thoroughly
check oul evervthinge—launch vehicle, space-

4 ong s&t al mission
o determine if we
can gh on o the modn. The decizsion 15 €300

U2:50:37 With the spacecrafl in
Hiwain, the third-stare engine fires the long-
vl burn of the mission —more than five min
[This

ULL ta put the spacecralt on o path around

crodl, eround staticns

Lif s 15 the translunar e Hon urs

the moon and back to earth. When the 3158
second burn ends, the crew is traveline faste
15,332 [t
+ O miles an hour, Cur anal-
vsis shows this el Lo be within 16 feel s

thin man has ever flown Delore
e second, or 24,

secondl of whot we had planped: we wayld

nive pedEn content with 50
“Nou're o
mEER" e

Your're reallv on vouwn
| hear Chris Kraft, Director (il
Fhight Opuerathons, su

0:3:20:59 With the trajectory analvsis com
rendy [or

yARLIT Wy

lllll |.I .-I

pleterd, we are wnparation of ' the

With a sturtling putf, Apolln =
e loubel ke
OO0 feet ax i bores throoeh the
Winel-

cipale the white waki

crErile R Corl red Al

ol i bve e aloft  will
skl dlis
Flaie: =eom toswallow the eok
el ks Apddlo raaks heavernwnrd, For
i ree prerspective of its gicenl bhald
11 fralae atiovn our bl
Watching thedr “traveling man.'

15 Lovell's older son, Jiomes, nici

maarmasd] b, Ehe astronsut s Taadls

."I||I-I1. lI|.|,|ll:= ) Bw fift-nff .'-!.J.l'll'-f-
Lovell, Hanked by daughtors Su
san, leld (AR Il.'ll"'--.l'.l ||||||_|' &

gar-ild Joffres

ot s

Horman turne g
-handle shurply in his first manual control
of the flight This irieegers explosive devices
thitt sever the rocket 'rom the spacecraft and

speicecrnftl from the rockel

fires the reaction control emnEmnes briefly o
pull the spacectult away (paee G100 The shock
15 somewhat greater than the crew expected

Hut Anders reports: We kave yvop [separn
ton} and looking pood

Fhe third stage, however, appears o Sty
comfort, Horman estimates it e
only 500 to 1,000 feel awan

(K3:55:00 1t looks like | mivhi have to do o
ronple more small manepvers to stay ati
froow bhe fromt of thay 5-TVB .
£ {TLF, L

|
|III|- L |-|.T

M ke 15 stay
§ PTiey gy |'Il'rl_r-:'.|:'|l?| all sedes like o
Mige water sprinkler

The rockel is vienting off LEFi L ) [l.'|1|||:'|
lants. Lovell =savs

. -'I 1 |I.'l|'.'.|l.'l'.|'|'L I'||-.'r r.l:l_l-.'-'ll thre
FCANHIRL

TN abeE D il |Il e i'r|'|ill.'..||.'.'.'.'-

|'|I .'I'.Illl

s ire Tued -|T"|'|"""- iToOm 1
hies

With =tas

e kel o
thick thod
Sehtinirs

rerlar snowstorm

Lhiev seflously interfiers
dier much discussion with the erounid. a

urtner short burn with the reaction contraol

engines 15 decaded upon

LA 1 spion dd

o 1f, savs Borman, and the fight contmllers

e Sl Blie earth, we will

erupl o ]u.LLI!!_]L'L;'[
[his burn increases the distance betwoeen
spacecraft and rocket to severnd thodsand feet.
D4:52:00 Houston, 1pofio & with o PRD
Fedding 8 4 hours 4 wiinnds
s 0, UMEF S8 LMP .02
Iranslated, this means that Rill Anders iz
reporting on the rendings of the personal radi-

W VT

aton dosimeters worn by the commander, the

comimand module puol{ Lovell), and the lunar
module pilot (Anders

atter the crew have
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X-rav view of an Apollo spacecrnft: In the crew
campartment of the command module (blue) the
astronnuls recline on adjustable coudhes fncing an
mitricate instrumend panel that has bheet cut away
here to show the men. Docking probe on the front
of the crafi, o part of all succeeding Apollo flights,
was not carctied on Apollo 8, The service module
(green—life support umit for the commeand modale

<arries axyveen-hvdrogen fuel cells that provide
electrical power for the vehicle and, as aby-product
drinkmme witer for the erew. It also holds pro-
pellant tankd. The service propulsion system (pur-
ple) houses the vital engine that takes Apallo into
and out of lunar orbit and pecformes ol major miad-
corrse carrections. High-gain antenna, jutting be-
low, handles commumeations. including television
stgnals. i can e turned o podnt toward earth

Saturn V Launch Vehicle

passed through the thickest portion of the Van
Allen radiation belt As expected, the read-
ings are neglmble Total radiation on the
entire fight turns out to be not much more
than that of a chest X-ray.

04:533:00 Lovell mives an enthusiastic ac.
countl of the view from 21,000 statute miles

Boy, it's vreally hard to describe wihat fhis
curth looks like, 'mi looking owl my cender
window, the round window, and the window
15 Mgger than e earth 1z vight mow, [ can
clearly see the terminator [the line separating
sunlight from dark]. I can see mest of Soulh
America all the way up te Central America,
Yucaldn, and the penensula of Florida.

Anders chimes in: Tell the people in Tierra
del Fuego to put on therr raincoats, Looks like
T storm s ond theve

Roger, will do, says CaplCom

You might be interested to know te center
window tx pretiy well fogged up,

This i oor first hint of a problem that 1= to
plague the crew for the restof the flighl. Three
ol theiwr five windows become obscured be-
cause the sealing compound around them
“outpgasses” in the vacoum of spice and [orms
n deposit between the triple lavers of ploss,
That problem, we believe. has been solved
for future Apollo missions by heat-curing the
sealing compound

05:07:56 Bormun: The 5-IVE has stavied
b dump, .. I's o fantastic sight

According to plan. the third-stage rocket—
now about three miles awav—is ejecting Lthe
reat of its oxveen and hydrogen. This action,
which fills the skv with great flashes of re
flected sunhlight for about five minutes (page
Gl 1), slows down the rockel. It moves toward
the ¢ast side of the moon, well out of the was
of the spacecrait. which moves toward the
west side. The moon's gravity will throw
the rocket into solar arbit

Ua:33:00 Velority has been dropping dri-
matically as the earth's gravitation pulls
steddily back on the spacecraft. Now, less
than three hours since TLL and only 25,9040
miles out, the spacecraft’s velooity 15 down to
about 8,600 miles an hour

06:20:00 We have staried maneuvering o
PTC. Jim 15 laking off kis pressure suil.

PTC mesns passive thermal control, or
“barbecue mode” The spacecraft turns s
long axis facing the sun, then makes a slow
once-an-hour roll for even heat exposure

Hv this time | have left the Kennedy Space
Center on a fost flight to Houston. There |
take my place in the Mission Control Center
tor the rest of th: Apollo fight

LY



05:24:-00 Astronaut Ken Maottinels taking
ms turn as CapCom, calls Anders: Sometime

1
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The three {fuel-cell power plants in
miodule are the electric-power generating devices
tor Apodio, Oxveen and hydrogen react in
drinknble water, and

cells to provide electricity

heat. A porous metal plate through which the

oxveen ind hvdroeen pass might et cloeeed
thout every 10 hoors

must b Aushed ol
svitems ave {02 ':..E:.l:.ll It

D004} Al voui
~ame GO0.0080 miles ot the s
OFrection, Lhe first

tells the irrew

Cralt 1= ue ar MIGCOLUTSE |

il the flieht It will he

ng thi

4 mijor burn us

ervice propulsion svstem, SPS, which has not

peen tried on this fight. Thi= engine, though i
hiis proved extremely religble in all tests, i<
critical: It 15 the spacecraft’s onlv significant
nEans of propuision must not only putl the
Crall into unar ort, but i must later take i
out again and send it back to eartl

L0 The engine frires |
v feet per second, or 17 miles an

¥ |I '.| :"||'||-..||||||..||||,'III WE

aclding aboul
hour, to Apallo's
LI ||||---|-! i WE D= e on
|'|-"._'- % !'.l' [Fressure anid LEIM e rialiynes ar
mal, indicating that the engine is workineg fine
L1:A30:00 CapCom: OK., number one o Ui
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rest, But he ha
permission to take a sleeping pill. We did not
i

Lt iction wins to have po

ko i then 1
_ JLIE s
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MHonilon

We're carrving a big stick, thiupeh
OK.., we've dumptnr motwe Howston W

.ﬁlll-.II h I-:'ll:. '|'|-|'-I|Ir. "|rl|ll :. III.-- LI
Lovell has o KPETIETVC &l difficultv findine real
dlars because of heht seatterning in his teles T
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Ol 10 ervsizils
13:26:00 Borman i b

st havineg some teoubls
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“A Most Fantastic Vovage' 513

Dr. Charles Berry, Apollo flight surgeon,
takes the pnusual step of talking directly to
Horman instegd of going through CapUom

Frank, thiz s Chuck. The story we pol from
the Lape and from Jim a solle ago woent like
this: At some 10 to 171 hovrs ago, vou hail i
coase BM, vou vomited tunce, you had a head-
ai e, Yol Ue fad some chilly, anag ey Hionglel
vou had a fever. Is thal affirm?

fuerybiing is triie, Drd I don't lade a feter
now. I seepd for a couple howrs and the nouyea

LY EONE thamk e :I'_'I.'I'.l.'J MNE 1LY I'H pirodE sia b

right not.

And as we understand 18, Frank. neithe
Bill wor Tim hove anytiving al the present fime
come nansea. Iy that right?

Yoy, mome of s

rxXce P
e maniseated now. We ard
all fine mor

[ it H1'rl':l- [TFESL ribies medical treatment (or
f[uture troubile, and we o into conference al
Mizsion Control

since Borman and his crew were in excel
and mental comdition

lent plhvvsicnd hifari

I:il.'.]li.-.'l'.-. .'.III| a2 rl!l: b T FILN Y
from any symptoms, Lh

recommends that the Highil continu

.|:|i'l:'..'l'||r".
recovered Berrs
I would
take perhaps 34 hours (o bring them home
BT we're not worried
Hong Kong Au because the astronputs. as

Case about th
well as the other key people in the Apaollo
Progrram,. have been immunised

But 1t would have beén a much
problem had we known about Borman's ill

Ciot it! [n the welghtlessness of space
Astropaul Anders demonstrates how
cin be The T
phcture wiies taken durnne the first hive
tramsmission  from  the moonship,
FAG OO0 minles from earth

elisivie a toothbrust

‘A Merry Christmas, nnd God bless

all of vou *Frmm (D matles in
ipace come the words of Apollo astro
millions of TV
throurhout the waorld on Christmas

I'.'nl' !5|'|'I"'III'I"-II'|I EELEE

FEliEs T ViEweor
bn Virginia
Ererm  [umar
crhil and hear the spacemen read the
first ten verses of the Bible: “In the
beginmng Leodl oreated the

and the earth

miarvel at photocrands

=S AL |

e trme he was suffering. This 15 the
me Lo havinge to make a mayor de
the flight of Apollo 5. Evervthing

else run= =0 smodthly, thanks to leszons we

lEarned and corrections we muadde after earlier

Tl'lﬂl':f- that nosych Gecision: PrONEe NeCeEssiry
31:15:0M) About halfwayv to the moon, the

Aol crew makes ils hrst TV presentation

isiFE=] I

Uaing a TV camern weirhing only 4.5 pounds,

11} -I |
The ciamera calche:
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chocolate pudding

wailer into & bae of Ireerse-dried

Anders

fHovats n

for dessert, and

démonsirating  ow Loeit hbrush

FRTD ETAVIIVY (oppersited

Bormii avs: [ certainly wish thal 1w
Ft oy o bheandifnl,

PeaniIf Ll pie U 8l preaomenanin e D=

Fonkd s vou e #arth

sronmnd amd st huee coters if whtte clowds

Fl Y e: palgEr L il &
i A 1 LN nE

[iie [ ermeiia b

BATONE TOFLEX oy Hed
We are all in pery pooyd Kl
A s o very exciling vide on Lhat b
yafurn, but #f worked perfechy

And so the howrs flnsh by, filled with hous

TIITINE [

ciudties, star
Sy l:'_--' LLInE Live
Information

I -.-I_r_|| -:.I . T

fenneae s e spacecralt tur

amopuuter with new irmiectomn
el catching snatches
et
Lhey

much as planned, and they

port that they have not beeh donking as
wiler as the fight surgeons would like
ire nob caling as

re far behind on <leep. They inguire al inter

Gitle aboul thetr tamihes




To see the earth as it truly is, small and blue
and beautiful in that eternal silence where it
floats, 1s to see ourselves as riders on the earth
together, brothers on that bright loveliness

in the eternal cold — brothers who know now
they are truly brothers.—ARCHIBALD MacLEISH



Goodbye,
good earth
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‘Walls of Langrenus crater nre terraced.”” Lovell pointed out, “with aboud "A dark, unappetiring-

evien ifferent terraees on the wess Jown. " '.II dlo crewmer o el Inokineg olacs
AS-mile-wide depression on Chrstmas Eve as they solred ove Borman. H

5 penr aide at an altifude of 175 miles. Small but almos '\ nauts camerna loo

craler al Jower righl 1s JLEY I TR O UIireammee |

Cmne ol the amazing [eatures of the surface 1= th




checks on navigation, computer, and spacecraft systems
62:34:00 Finallv capsule communicator Ken Mattingly
savie: Evervihine looks GO right now
OK., Ken, thank vou. We just completed Day 3, meal (
and now are each going to take a resi peviod
K., real fine. Wanted 1o ask if vou weuldn't try to gel
some sack Lime Defore we go i f0s going 1o be o big day
65:12:00) Borman startles us with an announcement
As a matler of mteresl, we have yvel Lo see the moon

What else are yvou seeing? asks CapCom

Nathing, savs Anders. It's like being on the inzide of
i submarine

In truth, over the aovell has
caught sight of the moon, and then anly through his tele-
scope. Actuallv, a small crescent is vizible, but the space

ong three-day trip, only

craft has been in the barbecue mode much of the time with
the windows turned away from the moon. Besides, all but
two small windows are fogged up

It is edrly in the moming on the dav hefore Christmas
Now our clock in Mission Control is counting down the
time until loss of signal, LOS, when Apallo slips behind
the moon. Drawn ever more strongly by the moon’s griavi-
by, the spacecraft s accelerating rapidly. With 17 minutes,
yarts at the front of the room
show speed of 6,467 feet per second, and the moon only

wL LIRS B, ARSEEE, WK
the far side, Apollo 8 crewmen per-
sonally assisted GEOGRAPHIC editors
in making color corrections on thes

‘,||I|:r||;:r.-|['|||=- lin conform with their

31 secondds to go, the buyg c

oDSery 2t |, 300 miles awm,

Ten munutes, 20 seconds: 6,836 feel per secand, 950
still smaller one inside that. Anders miles away, No word from the crew, they are too busy
Lene e TS Lir e ol Five minutes, 30 seconds: only 670 miles to go. Apollo

pile my Kids have been plaving in

nurtles toward the moon at nearly 5,000 miles an hous
Anxions faces throughout Mission Control watch the clock
68:537:06 Jerrv Carr calls: One minute to LOS. Al svs-
tems (0) Mife journey, guys
Anders replies: Thanks a lot, broops. We'll see vou on the
alher side

it wait During
simulations in recent weeks. this has been a pood time for
collee breaks But not Loday

.'1'|.|L||_|:{|"|.|. [JIIL' Sk I.'I'F.I.I-l AOW Ol --:. SR 'n with earth, the
crew closely watches the DSKY, the display and kevboard
of their computer. Information from the spacecraft's
computer, frequently updated with information from the
ground. shows on this display. In the final 30 seconds be-

In Mission Control. we can da nothing

fare lunar arbit insertion, a countdown Aashes on its {ace
Al T-minus-fve-seconds comes a inal GO/NOQ-GO:; the
computer, in effect, asks the crew, “May I proceed?” To
execute the burn, Lovell punches the "proceed” kes

69:08:20 With the spacecraft pointing backward, the
SErVICE propilsion engine fires beautifully for 2469 sec-
ohds, reducang Apollo’s velocity o 3,721 miles an hout
The spacecraft goes into an elliptical orhit around the
moon, only 70 stalute miles at its lowest poaint, pericvn-
thion, and about 190 miles al the high pomnt. apocynthion
Without this burn it would have swept on around the
moon and headed (or home. Our clock shows almost 35
minutes have elapsed since loss of signal

0Y:32:44 Suddenly telemetry is re-established. We've

made it! bank pressures and engine data look good. And

G149




Jim Lovell's welcome words ring through
the room

{ro ahead, Houston, Apollo 5

Uhere = an exchange of information about
the burn and about the |I1_'r[.I||'|"|:_.,1:jI_I_' ol thie
waler evaparators that help keep the spuace-
cradt cool Then r_..,l.[ll:,lllr'r 1

What does e ole moon look like?

LA, Houston, Lovell replies. The moon
exsendially gray, me color. Looks [k plasier
gf Pariz. Sort of CravEsi sanif {oming b
peatt gre He .'J|'.I,|'_I'..I.I-'r..'.|". Mesveer and Pickering
cratersy watl [ looked al so much on earth,®
ind I can see the ravs coming-oul of Picker
EEEL { ey iook ||:"Jrl'|I ":-.II.'.'|" :'||':.' ||'.'r.:4|=_'|l NN i'.l'lr

"||. ¥ o !'-'I.'-e UL P

And then a practical note from the ground

Bell, of vop can fear vourself awav from
fhal windote, wed ke von 20 twen off the
e ondary exdiporalon

Lovell cantinues: We're getiing gquite a bil
of confrast a5 we approach the terminalo
Fhe wtew appears to be good, no reflection of
the syn pack to our eyes,

He describes seeing a triangalar mountain,
i landmark thia aints toane of the [raposed
Apollo landineg sites

Apain, a practical note, Borman calls

Honston, for vour informalion we Tost vadio
enbact af the exact second vou predictied, [He
relers to loss of signal &8s they went behind the
moon. | Ded yvou tawrn off the branamillers il
thial temed

Honest Injun, we dedn’t

This jesting: conversation really holds a
degper signthcance. The exact uming of fnss

ol siEmed resssures both the crew and those
of Ws on the ground thal the trajectory was
COPTRCL,

Wikile these other puvs are looking ab the
moon, Horman continues, [ want to miake sy
we hate a good SPS

He wanls a report from our instrument

s T hat Obeis] Mosden the Moon,” bv henneih
F. Weaver, umid the wall-mung supplement, The Earth's

M. i lhe Frliuiaty 1964 SATIORA i e

"We can see guite o bit of detail,” Laovell
repfioried az Apollts -3 arbited the near side
This photograph, taken with a welephotp
lens, shows the 20-mmle-wide crater Gowdend
s Crossed by o promimnent rifle that cuts Uhe
miter wall. Above, lelt, are craters of the
Colombo amd Magelhaens groups. Buck on
curth. lames Lovell summed up: 1 stepped
ol of the house o few diays later and looked
e At the mddar, dod 1 could scarcely heltove

that 1 wiks there! LSt B b Ak







Homeward bhouni






FPassengers on a jetliner
view Apollo 8's re-entry

vimies Holhids ii the scene oriray .
I Pan Amertcan Hight 812 from Fin to Hono-
o, Pecember 27, Captain Holliday was piloting
- I.
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| [EASSE] il | i
§ 1w |

We waleched ns the color of the capsule brightened
mnkish red mid Huolhda: ind we noticed & i

| | | w-fillea | K 5
| I 1 weell ndl, | Il
' il white. T1 e-redd Lad] grew lon
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il Ko reclles. Wy el | leaeli
Il 18 drnma ere W § 1
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Breaking up as it enters earth s atmosphere

“We hit with a tremendous rmpact,” Borm
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By dawn's pale
ight, the last
maneuver
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'he bBrst circumnavigators of the moon grin os they come gbostd the Fordiown

Anders and Lovell wear beards after six daoys o space, Borman used an electne razas
i the helicopter. Molbwms ol television viewers willch the welcoming recepbion, reloid

¢ in Lhe vovaer ale return, Alter thankine the carcier



made their thght passible, the astronaut:

CrrmEr Al atin
EFdnfT Lrie "|,|||-|||r,. _H. se -and o |..-|:r_ Wit

famtiies i Holdston

the first astromauts will do on the lunar surfac

85:43:00 (O the ninth and next-to-last revolu
tion, the crew provide another TV presentation
with graphic descrptions

Borman: Fhe moon w5 o different thamg o oeach
ane af us. . My own tmpressron o8 Dhat of's g wast,
-rJrir."_'r. .'.'l.l'll‘-'?.-zl.'.".‘.l.',: (e of exisience, @ ereal FX NI
of nothung, that looks valher iike clowds dnd cloadg
af pumtice stome. It cevtoinly would wot appem Lo
be @ very pnviiting place o fve or work

Lovell: Frunk, my thaonghts are very stmilar. fhe
vasd loneliness of Mie mioon i p feitee 15 anpe-tna friring,
aned 10 makes yon realize pusl waal vow hate bdack
.!'nl.'r'lr £ |'.'g|'.:|'.'_ T.I'|.- |'|]I."||.' rYam |'.'|;'n' f'. il -_I'r.!.'.'||!l|'.l|]_'.'-_
fo the Bip vaviness of spuce

Anders: I think the thing that hay omepresyed m
MOsE LS |'.I'I! HIrHAET SHTRYES &S .'.‘ri“r." W AT o & l|'_.r.'.l ;'.-,:,-;-_
Hadows really bring ol the releel

Horman: Fhe sev (5 pitek Slack and the moon
geiite light, And the contvast bebeen the vky and
(e moon 150 vl dark: iR

Lovell: Actundiy, § think the best way to efoserihy
thas area i5 a vastness of dlack and white, abselutels
o ool

Borman: The sky up here i3 alse raother forkid
dine: o forehodiny exponse of blackness with no
VEATY VERIGIE I davisght

The description s grim Yet these men recognize
miore than mosl pedaple do, that an ths forbedding

IMOONACHEE e £NOTIoL0s coientific and téchnical

challenges Man's knowledge will make significam
riins (ram the instnuiments fuotore ostronauts will
leave on the moon, ihd from the lunar samples
they will soon bring back

As the spacecrall jdpproaches the terminator
the crew comment an 1
the HeEht aod datk areas helow, Then Anders intm-

Wt AHArD Contrast DetWween

cuces whitt many people remember o= the most
moving moment of the flicht For all the peopl
back on earth, the crew of Apollo & has a messag
phiad we wonld like Lo senid to vou

vl so 8

wer men hiave seen the evidence of creation

e three astronauts, who more than

ey il
palse m their journeévy to read, in tarn, the mios
approapnale words imucinable for the scene Gelow
them—the majestic opening words of the Hool
il e Tie*sl=

In the beginmenp God rreated the heqauen and

the varth. Awnd the carth wdy without forme ani
voird; and davkness twax npon the face of the ivef
lna the sporl of God moved tipon the face of
soaters. Awd Crod (ITiy, Let therre b el amndg there
s drehil, And Godd saw the ekt that of way cood
amd Geod drvided the light from Lhe dorksess
{nd God saw that it wad pood "

ineed froms the crewr of Apolle 8, we pavise wwith
roaanight, pond ek, o Merey Chtiristmas, and Goed

I'_l-.. g |'|'-I |-:r..'|“"| 1 :I.r Vi o I'I'I|l| _:|.|III'.'I |.-]'.|rll|.
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The pace now begins to quicken ps we all
prepare far the trunsearth injection, Lovell
miukes a final star check and straps himsell
buck in hi= couch:. CapCom mves s last
miessage before Apollo s out of reach over the
far side of the moon

Apollo 8, Howston. We huve three miiniites
sntil LOS. Al systems are GO,

And from the spacecrafl we zel a very terse
Roger. Thank vau.

| had had my own worst tension o few
hours earlier. For many others, however, now
15 the real moment of truth. Failure of this
maneuver will mean disaster and loss of three
brave men All over the world people are
holding their breath, waiting lor the spcie-
craft to reappear over the lunar horzon.

RO:28:47 We have the sienal, o cheer goes
up among the flight controllers. There s a
bit of trouble locking on, then, once again,
Lovell's voice brings reassurnnce:

Please be tnformed there 15 0 Sania Clays!

Behind the moon, at 8% hours;, 19 minutes,
wnid 17 seconds, the faithful engine had fired
for 203,57 seconds, placing the spacecraft safel
on its trajeciory bock (o earth.

Holiduy Dinner in Space: Real Turkes

It is Christmas morning now, Deke Slay
ton, Director of Flight Crew Operations and
himsell dne of the original seven astronatts,
takes the CapCom’s microphone: Good morn-
tng: Deke herve I pust wonld ltke boowish you
all a very Mevey Chrvistmas on behalf af every-
one in the Caonutrol Center, and I'm stive gvery-
arie irosind Lhe woerld. None of us ever expected
i better Chrirtmay than iy one

And Borman responds: Dhank evervbody
on the ground for us. Iy pretty cliar we
wouldn't be anpvehere &of we diadn’t frave them
deing it or helping s ot here,

The spirit of generpus apprecistion for the
team play that has made Apollo possible is
strongly characteristic of the Apollo B orew.
Repeptedly dumnng the theht, and after, they
pay tribute 1o the Might controllers, the engi-
neers and techntcians, the multitudes of work-
ers in the factones who put Apolle together,
the far-fung network that tracks and recovérs
Apolle astronauts, and all the myrind others
who carried out thetr roles so faithfully

In his gear, Borman s carrying a number
of silver lapel pins of Snoopy the Astronaut,
designed by cartoonist Charles Schulz, 1o
reward o [ew who have made especially valu-
able ‘contributions. Snoopy has become the

National Geographic, May 1969

symbol of excellence inworkmanship through-
out the Apolle Program. On posters in fac-
tories and offices aeross the nation, Snoopy
hins encourngmed workers with such maxims
as this: “It will not be one man going to the
moon .. it will be an entire nation.”

For the astronants, the long, relatively un-
evientiol downhill journey home has begon

While some of us in Mission Control have
cald coffee and halonev sandwiches for Christ-
mas, the crew aloft enjov their best meal of
the trip—real chunhks of turkey with honest-
l-goodnes gravy that can be eaten with a
spoon instead of squeceed from o plastic bage

They ¢atch up on sleep, make plensant
jokes about flving saucers and Santa Claus
and the fact that lsie Newton s drving the
spracecTalt. At one point Borman sums up the
Hight a= "a most antastic vovage "

They enjov hows of congratulatory mes-
spges poarmg in from all over the world, even
from Russia and other Commumst lands
Evervone seems impires=edl, in fact, except the
lew members of London’s International Flat
Earth Society, who sav it is all 2 hoax.

128:01:00 In their last TV presentation,
whitle still more: than 110,000 miles oul, An-
ders cemarks: [ thenk I must have the feeling
that the travelers in the old sailing ships used
L haoe, gotdg o g long vovage away from
home. Amd now that we're headed back, [
fiave that feeling of being prowd of the inip,
bk stdll Bappy Lo be gomng back home. . . We'll
see. you back om that good earth very soon.

The log from now on has Tittle excitement
until 30 minutes from the end of the flight
Then things begin o happen foast

146:25:48 The crew in their command
module jettison the service module with its
engine and its supplies of fuel and power and
oavegen: Now the commuand module 15 very
vulnerable. And the velocity (s increasing dra-
matically, risitig to 24.695 miles an hour

146:46: 13 At 400,000 feet from earth, the
men feel the first hint of deceleration as the
spacectaft enters the atmosphere,

146:46:37 Radio blackout begins, 1o last
just over five minutes It i caysed by joniza-
tion of the atmosphere around the plummet-
ing craft. In the predawn dirkness, an eene
orange glow surrounds Apollo,

1d6:47:23 At about 192,000 feet, the heat
shaeld proves its worth, s leading edge
reaches a temperature of 5,000 degrees, caus-
g o real fireball” To Borman itis like being
inside o neon tube. Now the astronauts briefly
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And Now to Touch the
Moon’s Forbidding Face

To the Chinese this may be the Year of the Rooster, but to mankind
in general it is the Year of the Moon, when ambitious earthmen for
the first time will seek 1o set foor on another heavenly body

By KENNETH F. WEAVER

Assantant Foltor

ECENTLY, the National Aeronautics
Ranrl Space Administration received
letter from a South Caralina schoolboy
“Dear Sir: | want to go up in space, but |
want 1o do it while I am little and too voung
to be afroid of the dangers.”™

I thought of that voung man and his letter
on a recent visit to the Grumman plant an
Lonu Island where the lunar module—known
as the LM —is= being fabricated. “Thiz space
taxi, designed to carry twao Apollo astronauts
from their spaceship to the lunar surfoce, is
the least streamlined and most fragile, and
seems the most unlikely, of all spacecraft vet
destgned to transport men.

Squat and ungainly, the LM supgests o
bug 23 feet high. It has a two-part body,
spindly jointed legs, numerous bristling an-
tennas and appendages, two evelike windows,
and an egeshell skin Fifteen of the strunge
craft have been ordered by NASA, for tests
and for actusd Inndings on the moon

A= 1 stood in Grumman's super-clean room
and watched two of the lunar modules slowly
taking shape, I wondered: Can they really flv?

Outer appearances, | found, belte the guai-
ities of this remarkable vehicle. The airless
moon does not reguire a streamlined pero-
dynamic shape, and great sturdiness Is not
necded where geavity 15 only a sixth that of
carth's. The astronauts say that the LM is well

designed for what it must do. And it 15 beauti-
fully made, more than a million parts are fit-
teed together with a watchmaker's precision,

The LM crums an unbelievable amount of
equipment into its limited space. Nol counting
12 tons of propellants; the LM weighs only
four tons, about the same as two Ford cars
Yot thi=s includes a complete life support svs-
tem with waler and oxveen for twice the 22
hours of the first lunar visit, two radar sys-
tems, four rodio svstems, two computers. and
two major rocket engines—one for lowering
.M to the moon and one for taking 1t back
into lunar orbit

In fact, LM is unigque on two counts. It =
the onlv spacecrafl capable of landing and
taking off again, and 1t has the only large
rocket engine whose thrust can be varied.

Footpad Probes Signal First Contact

This summer, if all has gone well, Astro-
nauts Neill Armstrong and Edwin Aldrin hope
to aitempt the long-awnited lunar landing, as
shown an the opposile page

{n the coast to the moon, the command-
and-service module has separated from the
third-stage 5-1VHB (page 606), turned around,
and docked nose-to-nose with the LM. Then
springs, triggered by explosives, push the
LM and the attached spaceship free of the
rocket. Now in lunar arbit, about 70 miles up,

In an artist’'s preview of man's greatest feat of exploration, Apollo’s spidery-legged lunar module
separates from the command modale in orbit 70 miles above the moon. Cutawhy painting shows the
nstronauts in their spacecraft ax they come around the eastern nim. Earth Honts in the distange, al-
most a guarter million miles awsy. The command module pilot adjusts his position by inng two
reaction contral jets. For the actual landing, the LM crew will first fire their own feaction control
jeks (black clusters) to achieve proper attitude. Then they will twice fire the hblack descent empne at
the bottem, the first burn lowering them to 30,000 feet, the tecamd slowing thelr speed for the coast to
touchdown Dishlike and star-<haped appendages at the top of the LM are radar and radlo antennas
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Fisheve lens focuses on Neil A Armatroni
nght) and Edwin E. Aldrin, Ir, in 2 simu
of the LM dormge thelr lone. intenzive
munine at the Manned Spacecraft Centei
ror Armsirong, ihe comamander, and ina
musiule pilot Aldrin, i success{ul mitssion
will make them the et Americans (o Land
8 Lhe muodn
Michael Colins (helowl, the command
modile pilot for the moon-lobading dienl
woldd have occupied the conter senl ol "|_|u |
v & bul for dvurpery a few months earlier. 1E-

LR B B Ill A= CRpsule COmimunics

I THE LUNAR RECEIVING ANOEATORY |1 Honislan
% Manned Spacecraft Center, the [RERLEIT I skl sl
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Il rial fied to ng plumts anid anEn iy hied] the two men crawl through n Wniel
Hinlortete discover the efect of living thites an earth, The it the LN crrate the crall,
Ernnuiatd vl e aesrantived il fave aftar Tams leaving Michael Collins at the contre
i the maoon, whtle doctors determmne. whether U JHLY (i LA TEOL i 1 ke m one-hour
IR (K4 LHAT CremisiImiinatidarn and=erEni-minute descent (o the moon

[he descent enerpe slows Lhear moot
ril rish 1o three miles in hour, aiow
ing the (wo men, standiag at therr tino
wiirlows. o muanpeusyer T o av :'.-_|||-
innding spot. Five-foot-long foot puud
frrnlaes sipenit NIrst conlact v ith the lunm
rfnce, and the spudery legs abisorh the
hock of mmpact. The dangers of spac

Hight nre momentarily oves

Viont on edrth s ancienl sateiite alle
=-fool ladder, the
bwio o explorers face new hazards. Hul

b down o =

Il |!||" eriv]l thermiil earments protecd
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ALADDIN'S LAMP OF THE MIDDLE EAST

KUWAIT

By JOHN E. FRAZER

Photographs by DAVID F. CUPP
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T IS A WAVY, gravelly, sunburned desert
—but one of the richest deserts on earth
It has no personi! income tax, and public
telephones are free. It has no fire hvdrants,
but it ean distll 30 million gallofis of fresh
water daily {rom the sea It grows spinach in
plass houses without using any soil. It has
revolutionized its 20C-vear-old government
without a single rifle shit or hint of vialence
And its overwhelming problem ts not how 1o
ret money but how o spend it wisely.

This is Kuwait—the compact shenkdom al
the head of the Persian Gulf imap, page 627,
Only a few decades ago this Arah commumnity
of traders, seafarers, ind nomacls relied on a
mud wull around lts capital city (also called
Kuwait) to repel invaders storming across the
sands from inner Arahin _

Today, secure and progressive  howat,
only two-thinds the size of Maryland, is the
world's sixth largest producer of oil—after
the United States, the Soviet Unlon, Vene-
eueln, Saudi Arabia, and Iran—and an ex-
vraordinary example of the power of money
to transform a nation.

“If we had pot had this development of
rature, thanks be to God,” savs Rashil Abd-
ulnziz Alrashid, Under Secrelary of the kKu-
witit Ministry of Foreign Afinivs, “we probahly
all would be pear] divers.”

Hain No Longer a Couse for Rejoicing

I had flown 1o Kuwait by way of India,
and my first view of it was properly svmbolic
Far below T could see the Persian Guli's lig-
uid embroidery scalloping the Aralian sands
Then | noticed a thin black hine penciled
across the disert—an ofl pipeline. Inthe gulf
a lnden tinker, white spindrift blowimng round
the bow, plowed i sunshine toward some
distant refinery

To my astonishment it was raining when [
landed in Kuwait—a flush downpour—ind,
even more astonishing, hardly anyvone paid
the rain the slightest attention, Bashar Abdul
Raohman, of the Ministry of Guidance and
Information, wis walting Tor me with an ar-
conditioned car, The driver, a tall Bedouin
in a long, fowing white robe, or dishdashak,
and o crisp white headdress, stepped gingerly
around the glistening puddles to tnke my lug-
gaue from the Traninn perter. We splashed

away as i water were the most plentiful com-
modity of the desert.

In this arid region of Arabia, where o scant
ohe to six inches falls in a year, any rainat all
wits Once cause for rejoicing. The people of
the capital vsed 1o hoared rain water in their
rooflop tanks or big courtyard reservairs. To
supplement this chaney supply, 96,000 gal-
lons of water n day wans boated to Ruwmit
Citv from the Shatt al Arab in Trag, a hun-
dred miles away, by the famous Kuwaiti teak
boowes, or dhows. These ships anchored out-
side the harbor until sediment settléd in the
tanks an deck; then they berthed at a jetty,
and randaris, or water carriers, peddled the
ervstal curgo from goatskin bags. (ther ven-
dors-sold it from donkey carts or trucks,

Science Solves the Water Problem

| won understood why a thunderstorm
and sudden torrents of min ho longer excty
Ruwnaitis. When' fortunes from il began 1o
soar in the early 1930, one of the nation's
first major expenditures was construction of
the world’s largest water distillation plant.
Now, in wavehardly dreamed of in an often-
parehed past, income {from ol is helping sluke
the thirsl of Kowait’s 262,000 ctizens and
270,000 foreign resdents

| went with Bashar a day or so after my
arrrval to indpect the mammoth power-and-
water complex at Al Shuwaikh, southwest of
the city, After introductions mnd o cup of
Ruwnait’s potent coffee, 1 listened as Tawfig
Hassan, one of the plant engineers, explained
the desulting process.

“The salt water from the gulf is pumped in
through six pipes, each of which can handle
1,200,000 gallons an hour,” satd Hassan
“Then natural-gas heal evaporates the water.
We condense the vapor into o liguid again—
watter i its pute, distilled forme [t has po
minerals iy it, and iUs tasteless ™

He handed me a brimming glass “Pledse
irv it He was nght—no taste whatever,

“Then we add 3 percent brackish water
This isn't potable by itself, but it gives the dis-
tilled water o natural toste, and it supplies a
high concentraution of minerals and salt<”

From Al Shuwaikh the fresh water Aows 1o
22 distribution stations, and trucks deliver it
to users (pages 63431 Prices range from $2.40

Splendor of the Arabian Nights embellishes Kuwait's official guesthouse Planned as the
private plensure dome of & roval sheik, Al-Satam, of Feace, Paloce was purchised b thee gow-
ernment for S8,400, 000 Tt withesses glittering receptions beld by and for the Emir. As héad
of stte of this pow-wealthy lond. His Highness Shelk Sabah al-Salim al-Sabah receives
af anntal income of S285.000,000, but voluntarly returns one-aith 1o the national treastr
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o £3.00 & thousand gallons—compared with about 44 cents
a thousand in myv bome town of Philadelphia,

Ruwait added a water strike to its string of oll strikes just
d few years ago. Now the manufactured water supply is
being augmented by millions of gallons daily from an aca
dentally discovered underground lake at Raydhatain, near
the Kuwait-Irag border

| had an inkling of what it was like to get water in the old
ffavs when 1 chiatted with Rahoe Tirathedas Grdwanm, an In
dian bank officer, after one of Kownit's sensona] sandstormes

“It a storm hke that came up soddenly,” =aid Mr. Gid-
want, “the dhows from the Shiatt al Arab couldn't move out,
and sometimes, during a ‘red” sandstorm blowing i from
Svria and lrag, no water might arrive for two or three dove ™
Several times thereafter | wiatched shawls of the gritty par
tieles whirling in from the guif, becoming so impenetrable
that 1 could not even see the park across the street

Ssowndivs the water ships are gone, their usefulpess [Hasl
huwait itsell plmost floats on'a sea of oil, and oil has built
the most modern city in Arabin The field at Burmin, about
25 miles south of the L'.Ll].lil..ll. has een called the maost [iFt-
ductive oll field in the world (pages 636-7 and 663) All

Ancient foe:
the weather

UWALT, tuckeel in o bladng
K rarnar of the Arabian desert.
endures summet lemperatures thal
reach L2005 F. Kuwait City, amang
Lhe warld's hottest capatals, claims
ta he the most ar-conditioned
Windstorms fregquently sandblast
it with choking grit. Below,. o
combimustion sapd- and rmmstorm
lratters & lonely sutamobale Rain-
fall, a meager one (o six inchieés a
virar, once called for rewicing Now
with distilied sea water avadlable,
downpours are o nuissince. Hold
ing up their dishdashals, tradi-
Lol Rowing rehes, pedestrians
frehit) aid = cab drver searching
far an 1gnition Kev lost during a
deluge, A Moating carpel hos run
agrotimd on the stdewnlk










Kuwait, Aladdin’s Lamp of the Middle Fast

told, Kuwat's proved reserves of éruide oil
are estimated at more than 10 billion tons—
about 15 percent of the world's supply, So
plenteous is the fow that the Emir, as head of
state, receives a vearly incame of 28,000,000
from state revendes (of 'which he voluntarily
relurns a fifth). At latest count the hatlon's
annual revenues from oil had skyrocketed
to 37 59,000,000,

Wandrous City Springs From the Desert

How are such huge sums being spent?
What is little Kuwait doing with it all?

Any night from the balcony of my seventh-
floor room at the Kuwait-Sheraton | could
see the vibranl answéers i the expanding
citv's spangles of light Two decades apo,
where [ stood wos the outhwestern Fimit
of the mud-walled capital. Now . illuminated
highwayvs spaked out for miles; roofs sprouted
an aluminum forest of television antennas;
fuality shops of Eahad al-Sahm Street, ghit-
tering helow, sold evervthing from miniskis
to skin-diving equipment. Where, in the tran-
quil past, Hedouin shepherds had prodded
their jostling amimals through dusty lnnes,
there was now a cosmopolitan cty of conerete-
arvd-ghizs office budldings, marble banks,
cinemaos, public gardens, mosgues, hospitals,
schools, and lavish houses (following puges)

And non only the physical aspect of Kuwail
but also the mellow traditions of its people,
their desert wayvs, and their prospects for the
futtare-—all had changed irrevocably, for bet-
LT OF Worse.

The Kuwuiti primarily responsible for his
country’s transformation was a tall, heavily
built sheik of imposingdignitv—the late Emir
of Ruwait, His Highness Sheik Abdullahb al-
Salim al-Sabah. He assumed office i, 1950
ux the eleventh consecutive member of the
al-Sabah family to mule Kuwmt His vounger
tirather, the present Emir, His Highness Sheik
Sabah al-Salim al-Sabah, who began his rule
in 1065, is the twellth (prse 646)

Kuwait's revenues from oll were slight at
first—an estimated £S00,000 in 1946 when
commercigl production began. But by the
early 1950°s income had leaped w hundreds
of millions of dollars a vear ® Shelk Abdullah
thereupion made two basic decisions. 1 heard
nhout the first even before 1 left Americn,
when T tabked in Washington with His Excel-
lency Talat al-Ghoussein, Kuwait’s Ambias.
sador 1o the United States

“What may surprise you most about Ku-

e

wall," the ambassador had said, “is the way
ail revenoes are distributed Sheik Abdullah
simply decided to buy lund from Kuwaiti
owners and pay for it at high prices ™

Land was constantly needed for new roads,
new houses, new affice buildings, new schools
and government minjstries, saiel the ambas-
saddor, and prices began to sour.

“Oiften the same land was sold and resaold,
and always at a higher price,” he continued,
“But the government kept on buving. This
was one of the methods the Emir had chos
sen to distribute ail revenues—and the land
purchases continued.™

They stll continue—though on a Hmited
scale. Mince 1953 about 32,500,000,000 has
been padd out for land by the Kuswait treas-
wury to more than 20,000 familles—about 50
percent of the Kuwaiti citizenry. Only Ku-
wantl citizens cun own, buy, or sell real estate.
Lairge landholders, including members of the
ruling family and leading merchants, became
millionaires almost overnight And even Ku-
waitis who owned only =mall tracts of land
awoke to hind themselves affuent

The former Adnunistrator of the American
Misslon Hospital, Haider Mobammed al-
khalifa, told me, “In 1949, my father hought
a plol in the cupital for £1,260 and built &
house on it for 54,200, In 1961 the government
hought the house and land for 1050007

Nor was that the end of his familyv’s good
fortune. Hoider and s father and four
brothers purchused another plot outside the
city wall, near the present International Air-
port, for $2. 100 *We =old that to the govern-
ment.” he said, “for 844, 100.7

Foverty No Barrier 1o o Secure Life

But what about those who owned no land
—the desert wanderers, the poor of the docks,
the laborers bnd fshermen who tolled for o
low duily wager How have they fared?

Among them are many of the foreigners—
mainly Arabs from other lands and Tranians,
Indians, and Pakistanis—who make up shight-
v more than halfl of Kuwait™s population. And
many Kuwnaitis also iall into the low-income
group The minimum daily wage of govern-
ment emplovees is $2.25, and some Kuwaitis
as well as forelgners still Hve in sgualid tin
shacks on the edee of town

It was [or such Kuwaitis that Sheik Abd-
ullah arrived at his second basic decision:

e “Boom Tnem howadt,” by Paul Bdware] Case,
SATioNaL Gengearmc, Decemiber 1551,






Posh plaverownd

VRitny Jorgigners andd well-tn-tln. huw 111 1n
£ [rawn by dreams l Fri
i I ; Pin Pyl A
fh it bier EET |
Touched by the magic wand of oil it
detelli city of Kuwnl toss iy her erowded
riteel Ry il don 1z} OnCre]
nél-gliss bl w Al Mi .
i, | | 1l Teln| buildin
! i ! [VITIE [ (8 fu LIFLLEREE 1
1114k iy ! i
| &5 e kil L
rel | i = i ] 1M i || Y|
i 1 L% oK il | A i]
I B LA | mire AT | i Fi*l






T LITD
“hy

""“'-:,,_ e *"‘i':"-’_f‘l::_'i

"\%_‘m w:wf

Ill-.n::ﬂ_'l__ :'
. STREA ."-J
AR T
T Mg
1*1'_|.._ I R A
A
:5_ -
L THEEE L
SAUDI ARABIA

-HL-.quh.uL

MELUTRAL FOMNT
Tl .i.l.-.'l-'!:l L lsaig

£l ) [lecd aab=il

1 RATTTRAY IhDE :mn&rn

Kuwait

ﬁﬂ.‘ﬂ' waTion the Hedowm foundod two centu-

ries meo, huwalt stands at the head of the eulf
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ol prroducerd, Kuwait has
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shethdom o o modern
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A land Croesus would have envied, Kuwitit his increased her revenue more than a thoy-
sandlold in little more than two decades. Her people have one of the highest por eapita lneomes

m the world—and pav no porsonal moome taxes

In additton 1o profits from her own wells, thi

patton recerves odf the ol revenues from the easdtern Nevutral Zobe, shred with Saudi Aralin

sleP[ANE quarters, women's guaorters, amd a
courtvard for hix animals. An ortist on o step-
ladder was pointing a fSambovant desien
around goetling fan when Larmived, My pade,
Saved Uthman Muzeal al-Saeed, the Civil
Crovernor of Al Jahrah, softly chided Hasan
for lavishing 3225 an =uch a Horid lu=ury
The new awner ignored the mild reprodach.
*1 want my home to be ke the homes of
other rich men.” be said with a laugh
Nearly 9000 |low:income houses like Ha-

san’s have been provided., and others are
being built. The aowhners can repay the cost
in 25 vears with ns little as 10 4 month

A week or so afterward, | visited a rather
more elaborate home when Ihrahim al-Shatt,
the talented voung Kuwaiti who is Director
of the CHlice of His Highneas the Emir, in
vited me o tea He courteousiy sent his car
and drver for me, and we left the hotel jost
in bme to escape the late-atternoon rush, This
can be a very competitive situntion, sipce
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lomorrow's leaders
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there are 114 000 automaobiles in Kuwait (one
for every five persons), and nearly 5000 of
thise are Laxis

Mr ol-Shatti lives in Al Khalidia, one of
the copital’s 16 suburbs) and we sped there
wlong roads Hed with eucatyvptus, pedm, and
casuarma trees. More than 850,000 trees and
shrubs have been planted Lo create verdure in
the desert, and to serve as screens asainst
sandstorms. Trees in parks and along streets
are watered by hand from tank trucks

Firemen, incidentally, also must rely on
irnsported waler Since Ruwalt has no hre
hvdrants, big tank trucks roll along with the

hire boeade Lo lake water 1o the hre

Tulips and n Peacock Brnighten a1 Home

“Welcome, saul Mre. al-shatu, unboluing
arpund his res
dende. In the small garden planted 1o front
with tulips brought from Lonpdon, a peacock
in o cage minced and pranced. Like nll ku
waill ofhomle my host wore the natiornal
dress, looking far cooler in his white mobe

e wale door in the high wal

than | in mv Westéern business suil

Inside the two-story house [ found guick
Filie! (rom the dry, blarine heat Aownit §5
probably the most mr-conditioned capital in
the world, and the al-=hatt residence, like
most new homes, was air-conditionerd

suabikn, Mr al-Shattt's gracious wile, came
Wy o greet me, and later, with the voung
couple and their three lively but polite sons,
| sipped tea and mibhbled at cashew nuts and
conkies in the living room

[ felt quite 4t home in the kitchen, wilh ils
electrie ranere and refrigerdtor. Acrosc the



ym the

leine hall [ kRitchen |

family room where, mv host « s ained, “wi

iimired thi

w Hoor Arab-styvle nnd cdrnk our tea

1 N |
and walch television”™

Liter, 1n the
pafy, | noticed among the hundreds of Arabi
volumes a copy of National
Wondrows World of Fivhi

“1 used matenal from it on my TV pro
gram, said Mr al-Shath, who until red eqitly
conducted his own lTuesdav-nierhi
show over Kuwait State Televicion

handsome hbrary, or oealkda-
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(Hd Town's Gates Were Locked ut Dusk

In the deyvs that now rippled swiftly by, 1
il many chances expiore the new ku
wall. But like many Kuwaitis themselves, |
ften felt the lure of the peaceful past | liked

L W& .llr]l'r L '.'l.1:i_‘|'|r towari shacliosws Lt ors

o1 1

¢ old town, which bulldozérs eventualls
Wilk fip apart

aread 1s the hospilal
Miszion of the Reformed
1811 and

= only hosmtal, It has beer

By the sea in one such
| Lhe
Church U
Py E-.:__]-.l. 1t
gostate heatth service facility since 1967,
| asked

hospital's Chied

\rabia

vmerica, founded i

Ir. Lewis K Scudder, former]y the

Medical OMfficer, what Ku-

witlt loaked like in the guieter davs before of
It was sl

came here in 1939." said the American phyvsi

still lives m the |

“1The wall gntes were locked at might: and vou

d Ve

Hile town when |

T, WO

ramial compound
had to #et a wilchman up 1o let yvou through
W] it
mud or coral rock

When I mentioned this t
Al

CFW TS

owses were one story high, made
with mud interior:

my friend Bashar
“My father-in-law

He doesn't hive in it any

Rohman, he sad
siteh o holse
longer but ftkes toeo there and sit inthe court-
(riends. 'H borrow the ke

lI.Il.|_- Bl I_..ill.'ll nelorp "I." TOSE, WItHR oni

vinrel sy with hils

i the massive teak doors justly famous in

Reuwalt

within the larges

Hashar opened a small door framed
one, spraddled throueh, un-
atched the Ing door studded with iron b its,
and hade me entes

|. I|| YEeTE : -I'r_ I|||!-_--|'

WaASs ndl oOne DUt

four—0uilL In & row with front and rear walls
cormimon Lo nll 1'."-!: Naa entere

EviTie 1'.

warmed walled courtvard

Lhe IFst wile's
shorl passageway led 1o a sun
shaded Y [ I
granate and lemon trees O the courtvard on
three sicles OPENea n number of room

‘Each member of the family oo el

here’

visks the famals

FOOTT, Bastiar, “and ieadinge mi

LrEe Chamibier

| WIS

Il A TEine

PR woukd have been a Persian rup

Eevptian educntor, Dr Zavhloul el-Nagear,

B professor At huwalt University, lectures o a

Eager to leam, this vounester navy olese atten
Intermedinte

cale Kuwait's ¢n

at Diarhsive

et one of 758 sci up to ed



Free tuition, JFEorrmoe
kindergarten
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on the foor, and long rolled white cushions
Lo lean against’

On the rooftop stood a bop-dir, or wind
tower, presumiably of Persinn ordgin. Two
tall vertical slnbs of mud brick intersected
mitdiway at nght amrdes to catch the wind
trom any direchion and' then funnel 11 down
to rocms below,

*Nol a bad air conditioner,” 1 said

Bashar agreed. " Especially at dawn when
cool winds blow m from the desert.”

(uzi Honors the Special Guest

A door i the courtyvard wall admitted as
to thé vard of the kitchen house We continued
Lthrough to the courtvard of the third house,
the aroantyyah, o kind of open-nir socid hall
for men of the family, with rail-backed wood-
en benches 1o the center

"My {ather-in-law and his men ruests sat
hete in the evening to drink tea and coffes and
Fasiir

discuss the dav's news.” explaine

Stafed by intermational specialists, the

CY TR T

7O b

Bevond, in the fourth house, had lived the
secontd wife. The whole compound was, to
my mind, spacious, cool, contemplative, and
o perfect symbol of a Kuwaiti way of life now
rone forever

| asked Bashar about meals in the old house

“Hreakfast ustally SEVEDN
oclock,” he saxd. “There would be black tea,
flat Arab bread, and white cheese—we'tl eal
mint leaves with this. then bhoiled or (eed
egrims. Al noon or 1230 we ate lunch— Kowait's
hig meal Perhaps we'd have maclbus, lamb
and riee cooked with raisins, chickpeas, salt,
pnions, rose water, and saffron; and with i
daklus, made of tomatoes and garlic, some-
ttmes with eggplant added, and hot pepper
supper at seven or eight o'clock was lighter—
perhaps fred swbaidi, a prized gulf ish™

To honor a special guest, Kuwidtis serve
guzt, the nmational digh. A spring lamb is
sttiffed before rossting with rice mixed with
epizs, almonds, pine séeds, chopped kidneys

LR II.l'I'II_II!'II'l.
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Hospital was established by the late Emir, His Highness Sheik
Abclullah, brather of the préseént ruler. Here in the haspital labora-
tory, Enelish technician John Lowrence works wath a beam-dire
Lt 2hell, & face mold used i a eaobalt treatment (or cancer, In
| 240 huwart apened 1ts-first pubhe hospital, today the noation has
L, prowvading free medical care Tor @l

Strengthening frail legs with the help of o wheeled walker, a
hittle girl pushes theough o clinge for crppled children; More than
OO health-care centers offer medical and rehabilitation services
lo even the most remate villages. Complete medical records ore
Erpl up to date on every citizen and resident of the country

—
L
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and liver, salt, and =affron. 1 feasted on this
delicacy, and 1 can issure vou it deserves its
reputation as a special treat

It was a piece of chocolute wrapped in gold
foil, however, that introduced me to another
aspect of the new Kuwait—the school system
A demure wirl of 5 curtsied and shyly held
out a box of candy as | entered the principal’s
office in the Euphrates Kindergarten, one of
43 in Kuwmit: (Foreigners must provide their
own kindergirtens, and do.)

Literacy Rute Has Already Doubled

Later, 1 watched the new, youngest genetra-
ton of Kuwaitis doance a wedding dance,
paint at outdoor easels, and hop and frisk
lightly around 4 high bush, picking up brianch-
¢s that had been sheared off by the school
vardener—practice 1n helping at home!

Farida Mukhtar, the principal, is an Egvp-
tian. Kuwal imports almost all its school-
teachers, chiefly from Ezvpt and other Arab

countries, and in June a scholarly hegira takes
off from Kuwait's International Amrport as
thousands of them fly home for the holidays.

“We eventually may have the hizghest per-
centage of educated people in any country,”
Faisal A. al-Razemi, n voung official at the
Ruwait Planning Board, told me proudly.

I can believe it. There are now 212 kinder-
gartens and primary and secondary schools,
big, bright, and impressive, with more than
120,000 pupils, of whom 52,500 are girls
(pages 650-5 1), Education is compulsory from
age 4 to 16, and evervihing is free—tuition,
boeks, clothes, transportation, food. A vast
central Ritchen prepares lunches for-all but
the few who go home for noon meals

Ruwall now also has its own university,
with a motto from the holy Koran that poign-
antly expresses the nution's hope for its vouth:
“0 God, make me more knowledgeabte " 1t is
free to all and accepts a limited number of
foreigners, Enrollment 1z 1,300, and by 1570
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ieh one of s sons Lo show o British
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lo understand the strangé tale, vouo must
know the background: On Decembe
1934, the Emar Sheitk Abmad al-labir af-=abal
| 3 10501 eranted & 7 3viear concession Lo

the Ruwnit Chl LCompoany' Limiedd [he ene

eers stpried dalline in 1936 at Bahrah on the
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wits i sarcophazoas, and when be and T ap
proached it ip the dream, we saw & Hgure
lowed cloth

Lo our amazement the heare seemed slow-

wripipwed n an ancient, ye
v to come to life—it was a beaytiful young
woman. We took her into the house, and the
o] s T washed her and dreessed her. When
wit went outside again andd sat near the sidr
tree, we heard men shouting in the distance

‘e they approached, she became [rightened
il spoke to us m ancient Arabic: "My lile is
in danger,” she saicd. The strangers sewzed the
oirl and tried to bury her alive. Ceolone] Lick
son sprang to her and, knocking down the lead-
er of the group, & bedarded man. The others
Medd, and he gl 1 led the gird back into the

house. Then he awoke"

Colonel IDhck=on described his strange ox-
portence o Umm Mubarak. a Bedouin wom
an amous s an |r|‘.r|'||r|'T4-r il ||I.'|'il|[|.':- -"":I'I!'
informed him that the young woman i the
ETIVY
clothes, represented o wealth of ol bured in
Rouwail The hostile men were [oreigners who
'l.':'l.-|'||'I| I Present 1S '1I-l.|l'-.'|'r:- ..'l-lllrl_"l::ll'l'__r
s U'mm Mubarak, Colonel Dickson should
il acdvise them

sarcophagus, wrapped in vellowed

e 00 the cirllers at Hahrah
to abandon the we
frman. here, by o lone
hnd the hlack gold
[hckson did tell the ol drillers, and was
politely wgnored, as might be expected. Hu
when, monthe later, he recounted the drcam
it u meeting of ol execotives in London, one

| and nroceed instead to
gdr tree, they would

The heirs
of Sindbad

HIPWNIGHTS and sailors still
S practice their crafls in Ku-
bt the ancient winvs e
vanishing. Today only a tew
irghts stll ply

THRL
small  hiows
walers in =earch of hsh

LDnce, ereal Qeets of lateen-
rieedl  dhows  followed the

winded avro=c 1 Persian Caull

Lest ol

Arabian Sen, and Indian Ceenn,
bearing cargoe= nf dates (rom
g, cloves [rom ZSanegbar, and
exolic woodls from Indin
(M all Arab dbhows." wrote
vieleran salor Alan v uliers, "]
thought the big Kuwot boons
el no equals for beauty sound
onstruction, seaworthiness,
s emse wm handline ™

houwait! shipwright Al Al

wllah Abdul Basosd builds bn
the traditmail mannes, Hiere
e warkmen shipe o fatd, o

launeh; Curvied loes of teak, Tm
ported Trom I ndta, form the ribs
Fhe huwaitis pass the art ol
shipbuilding from father Lo son
Using o blueprints, they care
ATH indd f1f 1l
by hind Such skillfully crafted

ihips often last more than a

waw each mlank

centum







A riler's gift to his people, democratic governmenl

when the late Emir Abdullah

sLIEL Ry Surydl hemian Sational Assemilaly

PSR ST .Il'.. IWa 1 e rioeEr oo I Tt n

he lnwmakers: a distant cousin, Sheik fabi Y
1T j .:I by #n ._.|_.|_. STEVENTY

Disdaining the mucrophone, legislator Zan
st ancleeEs Fan |I h Islan Peeiie s [yl ar

[ them. him=elf a believer in dream
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oy hive ot compnnies in Kuwait woe tha
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subthi B Attar, in charge of the hvdropon
s prosect, desceritbed the science [or m
seedlings, he said, are planted in o mixture o
ravel and vermiculite, and rrigated with a
viegetable g
wabdd; “iead erops hke spinach and Swiss chard:
reel Crops HEKe turmips, carrols, and beels; and
ike cucumbrers, to
matoes, egpplants, and peppers. Laterwe plan

"This 15 an expernnmental unit"—we were
witlking slowly through & humid greenhogse
suniteht—"but we are
L prormanent Hve-aore unit which
rocommercial hyidro-

vhclclle fast”

V1 \iHar showed me a hvbnd tomato—the
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¢ experimentad date funds to butld mosgues i the Yemen. The
ird for poultry nutri latter gift underscores the fact that kuwut,

PO Al iave money 1o Ly Iaw. 15 an slamac state The nstitution

parme specuuists nope U
diet will set a new stand;

mawnit's wealth 5 batlding the future not beeinsg, “In the name of Allab, the Benebcent,
nly of the nation but also of her Arab neigh the Merciful,” and Articlh leclores that the
bors. The howat Fund for Arab Economic Aate relizton is Islome There 15 0 ministry o
Pevelopment has Jent mullions of dollars to ihvance the cause of Islpm . Kuw:at and

help fimance 16 projecis—including a-45-mils abroad, It mamtains the nation’s mosques; of
rallway ling In the Sudan, steam wunits {or an which there are 235, and provides the imams,
glectole grd in Luntsd, phosphiale munes n r praver leaders, for thiem

Jordan, wnd an oil pipeline in Algeria mevertheless, the Kuwalt  constitution,
since Lhetr Six Lhay War against Ismael 1n which was the g@ft of Sheilk Abdullaeh 1o his
l

1067, Egvpt and Jordan have received mil- COuT in 192 (the vear adter Kuwall eained
ions from kuwait to rebulld damaged area commiete independence from Great Britain)
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bank account
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Kuwait, Aladdin's Lamp of the Middle East i 7

all foreigners, have their own places of wor-
ship, The state has even donated the land for
a Roman Catholic church,

Sheik Sabah the First and the emirs who
syccerded him, up to Sheik Abdullah, ruled
ns absolute moharchs Todoy, thanks w0 the
new constitution, His Highnessthe Emir heads
a more democratic state. “Sovereignty resides
in the people,” according to this document,
and though the office of emir s hereditary,
power to rule is shared, in part at least, with
the National Assembly (pages 662-3). Few
states in history can point to such a peaceful
trapsition from autocracy o constitutional
government

Shampoo Replaces Sidr Leaves

(M the change in the status of women it 12
less easy to speak. Kuwait, on the surface,
remains a man’s world Women do not vet
have the vote, but things are not all as they
were; modernity has begun (o creep into the
Ruwaiti woman's outlook.

Mrs. Dickson told me she hiel recently
asked a Bedoumn woman whether she still
washed her hair with the powdered leaves of
the sidr tree. The sidr is a bushy, thoroy fruit
tree, known also as Chrst s-thorn (Zizvphis
spima-christi) because of the legend that it
formexd Christ's crown ol thoms. Leéaves of
the tree are dned and pounded. and the pow-
der s then mixed with water to mnke o lather,
Bedoum women, and Mrs. Dhekson too, gse
it s a hairwash

“0Oh, 1 don't use the sidr leaves any more,"
said the Bedoum foend cheerfully. "1 use
shampon,”

But Kowait, leaping headlong into the mid-
20th century, has not escaped problems

“We have made mistakes,"” & huwaiti mer-
chant prince said to me {rankly. Some were
due to ignorance. some were thrust upon the
emergent, unwary state by what the merchant
called “carpetbaggers and slick operators.”
There were griaft and excessive spending, land
wis wasted, houses often were ecceniric in
de<ign and shabbily built, and maintenance
was and s neglected

huowait now s catching up with some ol

this. For example, & renascence of Arab archi-
tecture adapted to the modern ity seems to
be in the making Until recentdy most of K-
wilt's mew builiings were ke the new build-
ings in Buenos Aires or Bombay or Baltimore
—“international modern” ipages 644-5—anid
traditionnd Arabic desian was largely over-
looked. Today there 15 already o perceptible
clamor for the return o the courtvard, the
arcade, the fountain, and other Arabic and
Arabesgue motifa

The impact ol ensy wealth on the Kuwaitl
character also causes conoern. [ used 1o work
for my money,” sad an engineering techni-
cinn. “Now | only =it for it."

Family relattonships have also gltered. ©The
wlens ol the father wre not the idens of the
son, o social worker commented. “The father
miy nol know anvihing about the internation-
al politics the son studies at college. The afflu-
enl son, with a car and money to burn, doesn’
realize how hard his father worked in the
past, the family perhaps living on o pittance
all summer, while the father earned n meager
wape as o pearl diver or a fisherman.”

Ruwaitis, too, sometimes feel like strangers
i their own country, at the mercy of a foosd
of forelgn experts. There are nearly 700 doc-
tors in Kuwait, but only 33 are citizgens. Twao
of them, incidentully, are the first Kuwniti
wiomen docioes,

Mation' s Goal: Blend Old and New

The khuwaitis are proud of the transforma-
tion of their lond, but the thonghtful ones do
not want to fose the values of the past

“What we wizh to preserve,” smd Under
Secretary of Foretgn Affairs Rashid Abdulaziz
Alrashid, “is first our religon, Then our hos-
pitality, Then our family relationships—the
feeling of loving and of trving to help and shel-
ter cach other, Then, the simplicity of ssmple
men and the respect of the vounger for the
older. Finally, our individialism—which is
hoth our strength and our weakness—the spir-
it of indepindence that encourages even the
himblest man o approach the heid of state
and complain of an injustice. We hope all
these will remain.” THE END

New rouds 1o tomormow lance into the desert in semrch of future towns Thirty vesrs agn K-
wait had no paved roads and few automobales. The power of ol put 1ts feudal society on wheels
ane semt it down the path of progrese Since the photograph wae taken, this highway has
been fintshed, giving Kuwait City an exprissway 1o the International Airport and burgeaninge
suturbs, 1ts costly comstruction a testament to faith in the future by a dynamic young nation
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Re(racing Jonn Wesley Powells

HIS{or(G Youage
Jowm (e Grand Gangon

By JOSEPH JUDGE

Photographs by WALTER MEAYERS FEDWARDS

Both Matomal Ceouraphic Staff

UR PONTOON RAFTS, the Grand and the Green, ease down a wingd-
riked Colorado River, Sheer 3,000-{oot walls lift to the sky on either side,
Hving from gigantic red battlements the wild clouds of an Aupust thunder-
storm. Ahead, the swiltl caramel-¢olored waters seem to vanish ot a bright
line. Unly an occastonal sput-of spray bevond, and an angry growl in the

throat of the Grand Canvon, warn ol the danger ahead.

The grow! grows to & roar as the current sweeps us onwiarel Now the thrash-
ing tops ol “rooster 2" where the fver explodes against unseen rocks, rise
into view. In another moment we are at the brnk and look down upon Lava
Falls Rapads inoodl its fury

“Hang on!” vells Ron Smith, pilot of the Grand. Fists oghten on ropes lashed
across the plywood deck. Then we slant to the right, the fat rubber nese tlts
sharply, and we drop into the thundering maelstrom (peges 670-71)

A hissing wave slams aboard with the force of o fire hose. Burled in o seething
brown torrent, the bow strugeles upward like a fish breaking the surface. Now
we leap to the crest ahend and slide agmin into a chasm of charning foam. The
Crrvand buckles and shudders as angry waves wrench at the ropes, fail the rub-
ber bags holding our supplies, swamp the cockpit where Ron steers with the
siratming outbonrd mator

We drive toward a huge rock of lava hlocking the river near the right bank.
[t glistening hlnck flank seems to rush m us; in another instant we pile aeninst
. The boat tlts crazily on the mmging waters

hen we are blown clear and washed down through tumbling tail waves to
the safety of the lower river. The worst of the canvon's rapids bes behind us

Last summer our small National Geographic Society expedition battled
mighty Lava Falls Ragids and more than 200 others on the Colarado River
churing o 300-mile vavage through Marble and Grand Canvons. Our destination:
a rendezvous with history.

It was in the summer of 1869 that a band of 10 intrepid men, led by Maj.
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John Wesley Powell, a one-armed veteran of
the Union Army, became the first to master
the Colorade River and its unmapped can-
vons. Their journev through the lnst impor-
tant anexplored region of the West. their
courage in the face of the unknown, the tragic
fate that three of them met on the very eve of
triumph—all these are now a part of our
Nation's heritage.

Departing from Green River, Wyvoming, on
Muy 14, 1869, Powell pushed his small Aotilla
of four boats through a 1,000-mile gantlet of
canyons that to this day carry the names his
party gave them: Flaming Gorge, Red, King-
hsher, Lodore—where one boat was dashed
to picces—Desolation, Cataract, Glen.

In early August, Powell’s party arrived
where Lees Ferry, Anizona, 15 today, Burned
by desert sun, drenched by almost daily thun-
der squalls, their energy sapped by consiant
portaging of the heavy boats, the explorers
inced murderous Marble Canvon and bevond
it the awesome void of the Grand Canyon

Parts of the Colorado today e pooled be-
hind huge hydroelectric dams, but the 240
miles below Lees Ferry réemains much as it
was thén. Glen Canvon Dam, 15 miles up-
stream, relenses cnough water to keep the
river as high as 1t was that summer of 1860.%
We intended to commemorate Powell’s voyngre
by following hic wake through Marble and
Grand Canvons (maps, pages 676 and 690-91),

Rufts Nomed for Parent Streams

Ron Smith, a strapping veteran of western
river-running, held out a strong hand to help
me aboard our pontoon raft, the Grond

“"Welcome to the poor man's Kon-Tiki," he
said. “T's not much to look at, but there's one
thing about it 1 like—it foats”

Uir party was divided equally between the
Grand, christened with the old name of the
headwaters of the Colorudo, and its sister rafl,
namedd for the Green River and piloted by Art
Gallensoan, Naturalists John and Frank Craig-
head, with Frank's son Lance, came down
from Yellowstone to add to their study of wild
rivers by running one of the wildest of them
all. When photographer Walter M. “Topp™
Edwards pnd 1 arrived, Mike and Kenny

National Geographic, May 1969

Garrett, sons of Nationnl Geographic Assist-
ant Editor W_E. Garrett, were helping to
logd the supplivs aboard.

Handling the bow lines were Rill Belknap,
an old hand on the Colorado,t and geologist
John Evans, onleave from the National Aero-
nautics and Space Administration. John had
participated in the first climb of the Vinson
Massif, Antarctica’s highest mountaint Fran
Belknap and Loie Evans signed on, to our
delight, as camp cooks:

Gt of Mud From Distant Buttex

The riverside willows of Lees Ferrv waved
u farewell as the Grand and Grees drifted out
onto o quiet river. We bobbed momentarily
on the riffle at the mooth of the Paria, and it
tossed a few tentative splashes into our laps
That Fittle river, draining miles of high pla-
teau country, was steadily pumping mud into
the Colorado’s green current

Ron leaned over and scooped up n cupful
of the brown water, tasted it, smacked his
lips, and handed the cup to Mike Garrett.

“Here, Mike, get used to our well”

Lrradually but Armly the western cliffs rose
against the sun. We drifted under the high
sttver arch of Navajo Bridee, which carries
U. S BGA across the gorge. Then the high
limestone walls drew tozether and closed
gently behind us. We were locked from that
time on in the fastnese of the canvons.

The long seulptured aisle of Marble Canvon
his been <o cleanly cut into the plateau by the
rivier, grnding for 10 million vears with rocks
and pebbles; that it seems machine-tooled.
During its 60-mile passage through Marhle
Canyon, the Colorado drops some 400 {eet.
We were riding down n staircaze of rapids,
step by foaming step into the carth

Bill Belknap, sporting a grizeled beard,
brought along the experienced river-runner's
thulle—swimming trunks, toothbrush, tennis
shoes, shirt, pants, and a copy of Powell's

"o YLake Powell Watersaay to Diesert Wonders™ hy
Walter Meayvers Edwards, Gengnarmic, July 1967

T™e. Bellinop describind un apstream run ol the (ol-
ariddo fn jel-powered baats in “Shoating Rapids in
Heverse!™ Natioxar Groorarme, April 19603

ESve "First Conguest of Amtaretica’s Flighest Peaks ®
by Micholes B Chnch, Grocearnic, June 1967,

Beyond the rver's roar, o poal of silence. Discovering this hushed lmestone sanciunry
at Shinumo Wash in Marble Canyon, the Geographic expedition christened it Silver Grotto.
Canyen trekkers no longer need fear the “Great Unlnown.” which struck terror fnto the
hearts of Powell’s men: “What falls there are, we know not,” he wrote, “what rocks beset
the channel ... what walls rise over the river, we Enow not™ '
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IN A NICHE OF TIME,
the Geographic’s river-runners
glide doton a placid stretch of
the Colorado in Marble Canyon,
northern entrance to Grand Cangon.
Man-dwarfing cliffs rear ever
higher as the ricer plunges into
the rocky abyss of the ages.

Each stratum of stone marks a '
page in earth’s biography.

674  wooscsmoms @ NE.s
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Tamed by dams upstream and down, the Colorpdo stldl ran
free in Marble and Grand Canvons. Powell's 98-day trip fron

Lrreen Baver, Wyomi eficded where Lake Mead now hrm

Evemnmng caomaraderie anid  a
riftwonnd fire create 4 pockel of

cheer in the depths of Marble e

von, Gathered here, lefi o Aghi,
ife  expedhtion members  John
Evans, Fran Belknap, Ron Smith,
Lance Crmiphend, Laote Evans, Arn

Ceallenson, [ahn and Frank Crale

| author Joe Judee After o d
vrostling rapids, o |

Lo sleep lul | 1Ll

FEgaill nd amd rushing wal

“udds bt |_II'|1._|EI!|:_‘: Bill Belknan
il ke Uaarrell polr niver water
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Grand Canvon:
museum of the ages
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Hecord of life: A shark's tooth, a lizard's font-
nant, a broken shell—irom such hints paleo

tolagists 1nterpret the ohisrore KRosetta stonge of
evolution, ecsdogical cross section, 1et, dipicts the
taicway which life climbed fom Precambrian
tmes. when only the most pomitive creatures
existed, 1o the Fermian Perisd, represenbed i the
dppermost lavers of the canvon Erosion has erased
Lrnces of s 1 perodts; strata from the Age of
|!|II.---.::II-_ for instance, once towered abasve e

, and periodic floods characterized the ppoch when Hermit shale formed

Armored trilobites dominated the underses realm whose remalins lie Eml:.e.'_'ldﬁﬁ. in Bright Angel shale

Faintings depict the lile of three eariier for-
mations Lpfer: A two-inch nautfloid extends 1
tentacies; & prymitive shary (known from a single
tooth) ghosts past sponges, spiny brachiopods, cup

coral, and leaflike brvoroans. Middle: Draronfhy

with [0-tnch winespread hovers over 2 semi-ard
world of ferns and conifers; caryv reptiles (based
g fessal tracks onlv) roam the chore Lotwer, Trilo-

Dites, shown |ife-stre, skitter past o rock ‘encrusted
with tUnv brachiopods; eocrinoids, distant relatives
of starfich, wave manyv-fingered crowns
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Fount of Hopi legend

ACRED PRECINCT of the Hopi Indians. this
S travertine dome on the Littde Colorado, five
miles east of the Grand Canvon, wie formed aver
the centuries {rom minerals deposited by water
Aowing from the central vent. Hopis, who call the
dome the sipap, say thelr ancestors emerged from
the underworld through the spmnp's mouth A
Aash Aooed recently eraded the dome's hase so that
the waler now leaks out below, In tme, mmernl
pecretions will plug the lenk and the spring will
flow voemally agadn, Calchum carbonate clouds
the sirking bloe of the stream

Expeiition members (bolow)  examme  tny
stalnctites ot o salt seep ooxing from chif walls
not Far from - the ipapu. Hopis in villpges near the
Crrand Canvon use the ¢rystalz (o sacred miles

Legends of gold, not salt, lured Spanish explorer
I hony Caneriam | pex e Cardenns, one of Coronarda’s
captaing, o this fregion in 1540, They were seek
ing the fahled Seven Cities of Clhola, repmleods
paved with gold, but had found instead anly poos
Indian villages Led by Hopi guides, Ciardenas

probed farther northwest and came upon the
ttipierable barrier of the Grand Canvon In ils
mind-stggering  vastness the disappointed con
gurstndor saw only the end of b glded dreams

(1=

(Conlinued from page 677
Brewster Stanton came by, only Brown's

notehook was bobbing on the surface

Just five days later the pary, led now by
Atanton, hit 25-mile Ragds. The current
drove 4 boat rowed by Peter Hanshrough and
Henrv U Richards under nnoverhanging clifi
aml capsized 1t Both men drowned.

Two mghts afterward a violent storm blew
through the canyvon. “Nowhere,” wrote a
dejecied Stanton, “hie the awidl grandeur
ecjualled that night in the lonesome depthe of
what was, to us, death’s canvon,”

As we ran House Rock Rapids, the after-
noon darkened and a fsmg wind blew silver
ram i stanting lines against the shining-wet
canvon wills. We tied the boats at the foot of
the rapids and scrambled up a steep sand
hummuock to 4 rock shelter, whire wie stood
mnd watched the river change before our eves




It thickened into a brown stew churming with
logs and brinches washed down by the storm
We notliced wath alarm that our Doals were
acting [s within an hour an
island of jageed timbers was butlcling g

||r|_-:1 KW alers

against the side of the Gredn, Heod wpsUneam.
"'.'u' '..".'.||'i-"ll i1t Lo Penicl off ||:II' I-|I.'|=f--

A tense drama of men nnd n aneEcy rvet
was plaved in the light of lanterns and fash
ight=. Through a long night we pushed and
|||||||_'|| the bhoats to iu._l'l_'[l them cCledr of Lwin
the rocks of the shore and the heavs

daerers of wiave-borne drfiwood

ks

Explorers Find an Unmappod Treasure

In the cool dawn, bats wheeled overhead
anc a canvon wren sang il Bgart outl 1n 8
tumbling torrent of melody that is surely ane
of enarth’'s most beautiful sounds. Soon after

Marhle Canvon revealed one of 18 secrets

At Shinumoe Wash., 30 miles below Lees
Ferrv, Lanve Crughead and John Evans
¢limbed a little clifi the
around a smooth elbow of rock. They soon

."I.'lll-.l'

nned e Wiy

vadeled Tor us to follow koenny, an

| climbec up nnd foincl I|'-'!|]I Evame with a

rope around s waist Bevend him and lower
down wiks the moulth of o cavern

“Cirab on.” bhe smd, “and let vourselves
oW =-!1I-'."L';:-.' " At the hottom of the slope ws
heheld a breathtaking scend

The waters of the wash, descending from
the Painted Desert that oims Marble Canyvon,
hitd hewn out & senes of chambers i the Hne
slone Tlli'}-' seemed carved out of the hnest
stlver or pewler; the walls, polished smopth
LA 1YY | |||-.1--1' II".'I"i']'l:'.'tI L3 AT 6K b I:J!_'Ii” .

The first chamber was warm with red licht
reflected from the far canvon wall, W swiom
a green pool and chimpeved up through a
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repuiabion as if nealy engulls men and malt, Powell narmowls l‘:-.l_'i||_ll:"'|'| drowning here in 15649,

ws Indeed most arebheolog s Wi r

bime geo, it someone Dad suEgested that mon hzurines. Io 1954 s
had gone thoere toosee 1t 3,000 to 4,000 vear AV reported seeine
eariier. Une of the prnime mysteries of the such figurines in four Grand Canyven caves
Lirand Canvon country @ associsted wiatl ' hey aleg made a ensiy il W hikl |'-.|||'I'II|'_'
cAVES 10 this vicirity the dork reaches of a cove alonge Cremaotion

Creck, their heads brushed something sofl

Here, th 1933

P hir wpturned Hasnliehis viealed A four-
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“To add o mite to the great sum of human knowledge.” Such was Powell's goal when he and his
crew pushid off into the unkoown on Mav 24, 1867, Sporicos reports that they had drowned soon

mide headlines across the country. Powell later wrote, after perusing his ohituary notices, =
mteresting amnd mther fattering to me to discover the hich esteem in which 1 had been held

It WaRs
oy

suppased death T had attnined to o gdory which T fene my continued life Bas not fully vindicated,”

After 98 harrowing days, Powell and his party at lost emenged from the Grand Canyon’s grip ani
reached their destination at the mouth of the Viegin River. The intrepid explorer led o second expedi-
ton into the camvons mm 18T 72, and returned 1o the Southwest several mone Gmes to study its geology

Dir. Douglas W, Schwarte, Director of the
school of American Research at Santa Fe,
New  Mexico, made a study of the four big-
urine caves amnel obtained the first carbon-14
dates. They were shockers: Two specimens
vielded dotes of 1580 B.C. and 1150 B —
close 1o 2,000 vears older thun any other arti-
Iact then known from the Grand Canvon.

What forgotten people could have pene-
trated (o the remote fadtness of these canyon
cavies o many centuries apga? ‘Thus far, noth
ing has been found to link the figurines with
any historic culiyre

Helow Vasevs Paradise and the Redwall

RN

Cavern, Powell was impressed by "one great
bed of marble, a thousand feet in thickness
In this, great numbers of caves are hollowed
oul, and carvings are seen, Which suegest
architectural forms, though on a scale o
grand that architectural terms belittle them ™

He wius deseribing the Redwnall formation,
a limestone rampart thot girds the river. Its
castellated bhattlements seem to press mEainst
the sky. The caves Powell mentions are today
cilled the Koyval Arches and the Triple Al-
coves—huge apses hewn ot of the imestone
by wind and water. Their shadowed interiors
contasn inner arches and columns and dark
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and Indian cultures, In o rare 1873 photagraph tinset abovel, the one-armed Powell—he lost his regiit
lorearm o a Confederate bullet In the Battle of Shiloh poses wilh 0 Paiute Iodian

Lramming many other notable pctdevements into his Tife, Powell helpod 1o establish—and later
htpded —hboth |.|'|I" L. = Geologwal SUTYEY amt] the Smithsoman rll:-l;|r|;|||i|r| : Harerau o AMEeFIcan
Ethoology. He was one of 33 eminent men who i 1888 founded the National Liengrapliie Society

Staff artist L. K Townsend constructed this unmusual 4-bv-5do0t model of the camvon area from
plastic reliel maji: made by the U S Army Topographic Command. He then repainied the surface
to show relief features clearly, and s1aff photograpber Victor R Boswell, Jr., took this pletare

recesses, the whole resembiling the burial
chambers of kings from a time of giants

Indeed, from the Arches to the Alcoves.
the river has a somber character, The walls
lift 3,000 feet above black-stained rock and
gnarled mesguite trees. Here the Colorado
has collected drear mementos of tragedy,

In 1949 an expenienced river-runner, 79
vear-old Albert (Bert) Loper, was swept out
aof his boat in 24',-mile Rapids and never seen
again. We passed Lhe hoal, its stern bashed in.
resting under o mes<quite tree Beside Pres
tent Harding Rapids, we left wild fowers at
the rough gruve where radlroad survevor Peter

Hlansbrough Hes buried under o plle of stones
with a laree rock ac his headstone

There is another grave on this rocky slope,
that of n Mormon vouth drowned in 1951 in
Lrlen Canyon Fhis body washed two-thirds of
the way through Marble Canyvon to come to
rést hefe in this =olemn, peaceful cemetery,

Ancient Buins Huddle High on o CLiff

Sun-struck, regal, the basin of Nankoweap
welcomed us with lhzht and green trees and
witle white beaches. As we ran the curving
rapids, a bolsterous tobogean ride down i
mile of rushing waters. we were nble to make

91




ol ancient striactures, high up wheére th Cn an earlier trip 1L had flown down o
LASUS SO MGELs P wall of the clitd Lnkar {rom the S _|I:| Rim |'5u:,_|l | 1 _-|_|;||||.
It 15 n hird climb of BOO feet, more neart hellicopter. We skimmed the top of the pinon
viertieol n'.I'I|I.'-'.l||-I|'[' gt the fast Al Y :'||.- lorest tor a Tew mues: there wns no nt in thi

are 4 ledee-to-ledee strupels 31 the topn, Hicte aheand that the oreit canvon was these

tucked under the chif, a senes of small store AN setr” ot Wavne Learn asked

roOIms remains in near-perfect condition, even 'Set for what?" T replied

though no one hias used them for 800 vears I hien, suddenlv, the world beneath us van
i"..l"l:i_'- anic Mike (sarrel) SO L il fext patecl, and w Fowere niummeting throutch 5

me on the ledge, and we gazed out upon a colossal space between towering cliffs. Wawvni

nature so profhigate with her wonders that 1 had a broad erin on his face

numbed the senses Dark clouds had built ug
Fier soith of us: lghtnime stahbed a farnwan
woarld: then a ratnbow arched over the entire

NS0T, T |'|"'I'r.'li L e THm padte Gay )

“How did anvbody ever make a living uj

here?" kenny asked
| :'|| L -.||| | |:. | | |ill'_r-. B |::._'r-' I|I|||!.I "L
AMike joked

henny, looking back down that long slope

ey nad to be o mieghly hunery,” reolied

LUnsolved Mysteoryv: Powell s Hieroglvnhs
1

[Illlu.l..'-l I_|.|_ :|||||'|| "I.l'-.: el ol et rilir

with great interest. In Glen Canvon be inves
tirated an old dwelling with o kiva, the sacred
underground room which the modern Puebls
|!|l||.ll'-_ ||r.|' '|'-"" ANCresinrs, reserv ] )
raligrous rites. At the Little Colorado his men
found ruins, frapments of pottery, and hi-
erogiyphs=—which lkter investigators hawve
senrchi 10r 1N vVain

The one-armed soldier-scientist made a

shirewd and correct observation, that the
ruing were those of “the people who inhabited
LR Countm mmterior o the [rreseTl ekl
races.  In inter vears, as founder and fArsi
head of the smithsoman Institution’s Bureaa
| American Ethoology, Powell would hed
Lo opren the long-glosed Book of the history of
wir Inchan tribes
Al LUinkar Crod L_ v stream from SNan
koweap's cliff stroctures, the river bends
abruptly to the east and churns throueh
ds in the shadow of 3 6-fool cliff | M
site the chiff, bevond a wide beach lesed hied
with driftwood. a eentle < BHRL contains thi
ruins ol an ancient Indian village. Here Dr
stnwartz andl a crew of 20 stlwnrt students
il spent the broiling davs of June 1965

CRCAVIATNE DoIvns ol s1tes

“Never lost o visitor vetl” A National Park
~ervice mule npmed Harms reviews a toul
S Carmavan wending o the South Rin

mtter a trek down Braght Apgel Tradl T e
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Pipe-toting chopper maneuvers through the
canvon wilh s dangling carga, a damiigedd price
of a nearly completed pipeline washed out by i
freak 13%mch downpour. Now being robusil, the
lime will help carry witer Tratn Roaring Springs
helow the North Rim to thirsty tourist thrones at
Lrand Canyon Village. Until s completion, a
irmited supply of water reaches park headagiarters
ared s environs from 4 pumpine stabon ot spring
fed Dndian Geardens, 3,100 feel below the South
Rim. Hefore construction of the pamping stabion
i 1947 water koo to be hauled (o the canvon In

pallrogd tank cars

FPinl-atre rumble seal keeps Robert Goetjen, Jr..
out of harm's wav while his inther pims binoculnrs
Ll

Irom Mather Poant, The Croebfens, fronm
Pass, Orewon. wete amdng mofe thin
visttors to Grand ©anvon Nations! Park i 1968

expuecition to find the fabled Seven Cities of
Ciboln in 1540, Their captain bad o nime like
the raffle of Castilinn drums—1Ihon Garcta
Lopez de Cardenas. He was searchinge for o
great western nver mentioned by the Hom
Indimns; he

fogindd baothly it and the canvon |
harl carved

For four domvs hix soldiers fell their was
along the rim and probed into the canvon
scouts returned from one descent o repor
with awe that a spire of rock apparently no
larger than a man when viewed from dbove
wis, 1n fact, higher than the tallest tower in
Seville, Frustrated, Cardenns turned away

In a cold mornine rnin, we wiated for ngh
er waler to Host us over Hance Rapids

| ashed Hill Belknap, our resident expert
on canvon lore, how the rapids got theirr name
‘From Cap'n John Hance,” he said, “probubls
thie first white settler on the canvon rim. and
one of the West's premier storyvtellers.”

“XNT TeAn (JArs P

“Never, Bil sl Y“For example, he used
to il about the time the canvon was 50 filled
with heavy clouds that he started walking
acrpss on snowshoes The clowds started o
clear pnd he just made it to the top of Wotans
Throne, It was two diavs before emough clourds
showed up to epnable him to get to the MNorth
Fim. The cloude were thinner, but =0 was he'

IU'nder the

lowiring <kv., we pounded

through Hance, n wide, tumultuous sweep of
thrashing waves spiked with rocks

Uhen we drifted into 8 Veshaped oleft ol
stark-black schist walls, slanting  upward
from an unknown depth of earth It had the
(el of o fortress, an tnescapable prison of
¢ rock, under o hlack sky, on the current
of o black river. Blood-red piping edged the
sleeves of the thrusting rocks. A thousand fect
of this satanic stone rose straight ap on either
sice, and far bevoned ot herv-hued walls shone
in the sun We were at the hottom, in the vers
crack of doom

Knockout Punch of the Warld

blne

At Sockdolaeer Rapids some of the can
virn's hieeest waves roll in o roaring caddence
Between Lthe wills of =chist without missing
i beal. Powell thought this wa< the wildest
plaoce he had ever seen—the Sockdolager, or
knockout punch, of the world (pages H8R-U)

“The waves were fneghtful bevond anyvthing
wie have wvetl met,” wrote HBradiey, “and il

seemed for o tme that our chance to sive the
boats was very shim"”

Flow differont were odr mafls—hdalloons of
neoprene that could bend, twist, and wngeie
through the mpds—{rom the four oirmow-
beamedd woodden orilt used by Powell

Hiz larper bonts, the Maoid of the Coson,

Lhe Aitty Clvae’s Sister, and the No Name,

I-I'II-I



Mushroom-shpped thunderbead, with a chilling resemiblance 1o o nuclear blast, bloosm
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must have handled like logs. Despite stout
wittertight compirrtments fore and aft, the
danger of such hoats had become evident
i Lodore Canyvon, where the Mo Name was
dashed onto a rock and broken in two. Thes
‘were terrible to manhandle over boulders
littering the canvon floor, and it was infuriat-
ingly awkward to "line" them through rapids
—ease them downstream with ropes from
shore. Powell portaged and lined the rapids
far more often than he ran them,

The major and Sumner went ahead in a
lighter craft, the Emma Dean, 16 feet of pine
with a dancing jackstaff fiving the Ape of the
United States with 1ts 37 stars. In the midst
of Sockdolager, the small Emma Dean wils
swamped when o wave rolled right over her,
but she comehow kept afloat. Then a whirl-
pool spun her around and she went into the
lower rapids stern first, She came out of the
riun hali-drowned but safe.

Hance, Sockdolager, and then Grapevine—
thi= giant staircase of rapids ranks among the
angriest mnd most dutgerous anvwhere,

Phantom Ranch —a Welcome Refugze

Powell decided that to run Grapevine
would be suicide. So, "clinging to the side of
the granite cliff,” they beran to wark the boats
through on long ropes. Darkness caught them
halfway down The exhausted men secured
the boats and crawled onto the wall, where
they found inches-wide ledges to stretch their
backbones upon while they vainly sought
sleep, “tucked around,” said Bradiev, "“like
eve-swallows."

Urrapevine gave the Green a spn, too A
flailing rope bit into the valve of one of the
pantoon sections and npped 11 out as neatly
a5 4 cork from a wine bottle. The raft crum-
pled along its left side and was thrown out
below the rapid wobbling badly.

Repairs made, we drifted toward the wel-
come beach at Phantom Ranch.

It was hard to realize, as we stretched
out by our warm hire thal evening, that two
million peaple, during the course of a vear,
come Lo stand on the rims far above us. We
could make out lights from Grand Canyon
Village on the South Kim, ghostly will-o-the-

National Geographic, May 1969

wisps floating high in the guiet darkness

While the national park embrices 1,052
sipuare miles, the few miles around Grand
Canvon Village are the Grand Canyon for
mast visitors, partly because of the 1ounst
facilities—though these are increasingly
strained during the summer.

The world comes to look and to wonder,
and to back awayv from the brink.

| had felt that strange fear the first time |
stoodd at the rim neéar Hopd Point The abyss
opens al vour feet. You stand a single step
awny from overpowenng space, filled to the
limit of vision with on etérnity of amng, crum-
bling rock (pages 696-7). Far below, the river
fashes at the bottom of time

Lafe Lones Span a Continent

The mile-deep gorge of the Grand Canvon
spans four of the major hife zones of the North
Amencan Continent, Each 1,000-foot increase
in elevation s equivalent to a 300-mile north-
wiird move. Thus the rovens that float with
sich maddening freedom from the bottom of
the gorge Lo the top ol the plateau pass through
four life zones, comparable to walking from
the arud deserts of Mexico to the cool green
forests of southern Canda

In the gorge it=elf, rainfall totals only 10
inches a vear. More abundant raine reach the
south Rim—146 inches in an average vear—
anrl & forest of prion pine, Utah juniper, and
sage covers the Coconing Plateau there. On
the North Rim, 1,500 feet higher, precipita-
Uon averages 25 inches a vear. The Canadian
forest of spruce and bir and aspen is covered
m most winters with 1530 inches of snow—
a-deep blanket that has to be plowed through
m May, when the bottom of the canvon 1s
already feeling 707 to 807 F. temperatures

To know the canyon for what it i5, 4 man
must walk down into it Twao trails, the Brizht
Angel and the Kaibab, snake along switch.
backs from the South Rim and drop down,
down, down to Phantom Ranch in the inner
gorge. The park’s famous mules wend down
Bright Angel (pages 602-3),

The one man who has walked more miles
of the canvon than any other must he Dr.
Huarvey Butchart. A slight man with muscles

Muddy caturact leaps trom skv-high olifls, fed by a rainstorm on the Coconing Plateay. The
short-lived torrent roared down this side canyvon and sent starthed expedition members scurrvine
lor safety. Because the upland terrain slopes southward, streams and runofl pour into the canvon
[rom the north but tend to Bow awav from the south. Erosion hos thus gnawed the North Rim an

aversge of twice as for back from the river as the Scuth Him
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like ptano wire, Dr. Butchart headed the
mathematics department at Northern Arizona
University until his retirement in 1967, Each
vacation be has tramped the canvon

He was sitting in the living room ol his
comfortable home in Flogstnff when [ hrst
met him Spread out on his lap were large
maps of the canyvon, marked with black lines.

“Each of those limes represents a ke 've
macde,” he smd. “1've hiked about 20 miles a
day, about 45 days o yvear, for about 17 vears
It comes out to about 15,000 miles.”

Canvoen OHers No Second Chance

| scunned the [nes, traveling so smoothiy
and easily over the white paper, and tried to
match them against what really was there—
sheer clifls, narrow ledeges, plunging ravines

“1t's a violent environment,” Dr. Butchart
satd “In 1960, a Navajo from the reservation
witlked down the old Tanner Trail from Lipan
Point and kept going until he fell over dead
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The living canyon

[FE, thouph it olten goes ennoiiced artiied
L the immensily of inasimate rock, takes
mveiiad forms in the Grand Canvon. Four
iferent zones. each with a charactertstic
chimate, exist etween the Boor of the gorge
wnd the platenu high above.

shetla Smath (left), wile of expeditmn
pilot Boan Smith, gingecdy harvests the frust
of o prickly pear cactus al Shinumo Creek
An  orange-tufled “velvet ant™ (below),
actundly o wingless wasp, examines wet
candy provided by the photographes.

A yOung park visibor (right) prepoares
tu bliw the dandelion-lUke seed heacd of o

gonlEbeard 1o smithereens Blossomis of

a fishhook cactus thelow nght) seem almost
incandescent nealpst o stone backdron

Irom dehvdration: A Catholic priest and two
bovs went down near Moran Point the yvear
before, They didn't carry enough water. One
by survived.

"You have to respect the canyvon because
there aren't any second chances out there. It's
the lure of overcoming danger, and intellec-
tual curiosity, that keep me at it"

Dir. Butchart can go for four davs on a
Jd-prauncl pack, eatimg only droed frui, cere-
al, and sardines. We planned better fare for
lunch, and he rose from his char and limped
o the closet lor his com H'l.' ]I:'lullrr:l'l'l..'[l [h
his ankle

“ATool thing,” be sand “It happeéned a lew
weeks ago near Elves Chasm. | made a jump,”
he indicated o span of about seven leet, “and
sprrained my pnkhe

“sull hurt much/" 1 asked

He smiled "“Only the embarrassment.”

[ kept that in mind a few davs later when 1
hikod down the Kaibab Trail. 1T was oot 10



(eel below the mm when the entice perspaed
uve began o change. And ance ot trom the
first [1ine of chifs and through the Redwall, |
WUl O Lime AN shace

The canvon soars nround vou, and vou walk
o and on and on withow! a line of 1l ¢chang

_-\..'F'illlﬁ'l! HELA

e, oF vour objectve gettine any closer. Your
legs tloat vou through nn endless spectacle
thit seems to have neither beginning noe ¢nidl
What startles, and then comforts vou, 15 thal
vou are absolutely alone
commitnd of yaur own survival

[ was chmbing down throogh two ballion
veiles of the history of our planet. My font

nricd  ab=olutely o

prints stirred the dust of vintehed desertz: my
havats crunched the tiny skeletons of creatures
that lived in seéas long sone. It pives o marn
some measure of cternity.”

[t 15 ensy toosay thit shale = simply hari-
ened mud, that sandstone 1s just zand grains
cemented together, or that liny sea crealures

rave up their shells to make hmestone But to

wre towering 200-foot cliffs of andstone sue
maufted by 650 feel of <hnle, f||_[r;'-|._'|| by TIN)
et ol AN Ao
sandstone and shile, and more ahove thaot

—it

LSO e RO feist ol

gives one the eerie feeling ol lookine

deep into the very ribs of our planet (foldout

pages H7R-5i))

Powell Returned 1o Seck New Answers

i iIII_'.I'III L'_I'llll'lj..fi-r'- Lre r|1r:|1 il l||"Il|' slory
of the cowhboy whe rade to the brink, looked
down, and remarked to his horee, By rolly,
something happened here!™

Powell dedicated of hi= life
o finching out what did happen. In the early
returned to thi

ITIATY  WEREDS

1870 h canvon country

(Liraris  Detlesr 1-r.;u.|]J||1'i!
than his first; the mape they produced filled in
white spices in the United States atlas, he

with geologcal expe

major was influential in establishing the U5
Geolopical Survey, and became 11s second
director. He was also one of the founders ol
the National Géographic Society

Those hopnors and achievements were far
in the future. however,
made their way to the bench at Brieght Angel
Creek, where Phantom Ranch, a picturesgue
gl Of coltonwond] trdes dfed rustie Wi l-an-

whien his tired bond

done cabinsg, now stands. The major took o
sarl inventors ‘We have now only musty
Hour suthoient for ten davs, and o few dried

We must make all haste possible’

The Cruugheads had to leave us at Phan
tom Ranch, bt the Grond amd the (ireen
went on, hastening after Powell

Bevond the hostile waters of Hakotad nnd
Wilthenbere Rapids, the maszsive Kedwnll
seems Lo step closer to the niver. The Colo
rivilo swings south into a wide U-shaped bend,
around Explorers Monument—a panorami
of baking wallz of such magmtude that our
rialts tinv chifs awash ih the
gutter of a Wall Street. In this stupendous
landscape, the cunvon has hidden away one
af itz dellcate woniers

We tied to the left bank and made our way
leross A rocky, stove-hot tlus to the side of n
small stream. Over great boulders, around n
sernes of stepladdered poois, 15 BElves Chasm
where Roval Arch Creek finds its way to
river level by wav of a beautiful waterfall

The fall plunges into 8 deep pool, and with-
in moments John Evans was plunginge with it
iz mour of pure delight at the freshness and
coolness of the water echoed n ]
The creates a microclimate

=gy I,r__:'.ul | Ly

Aples

'-.L'L".'I'u'l'l.'. ||1-.l:'

the sIma

CADNYOM Wiler

Ml
NATIONAL GEDITHAFIHIL, Mgy 1955
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west with the river and entered a miost ETVEL S~
e place. Conguistador Aisle seems designed
[or ceremomes of the wods It 4,000-foot walls
march in procvession on either side, adorned
with huge bavs Its monumental rhyvthm, from
river o rnim, gives the awed traveler an bme-
pression ol power bevond man’s imagining

Hul the Colorado exacts a price for such
beauty, as it had from ws in the throat of
Ramds: water smashing aboard, the
raft groaning us decks shp and ropes turn
Lo tron from strain, a cavern of water opéning
before (= as we veer away from the cliff and
slip mto the maw. The great wave hits us
With a crack like a rifle shot, Toppy Ed-
wiarils pholographic  rig—135
prunds of camera and case bolted to a heavs
Lerpodd [page 67 1)

Crysta

waaterprinl

snaps off and hurtles back-

Clif-homing Colorado

Flowes 5,006 feet below Toro
wirrap Chverlook o Usraing
Lanvon  sabwonia! Mooy

metil, i 31 0-sguare-mile do-
mizn that adoins the natioan

ol pirk on the west

Shy eavesdropper, a wild
larro keeps a safe distance
from  two-Tooted intruaders
e canvon's many bureos

i b e nd! frivim forelapes

Litouight  inlo the aren by

||E-"l‘-|'l'.'-'|-l'lr- ||IF::..'_ AEn

ward past his head like an artillery shell

il alternately, for every hazard the can
van offers a reward—ithe relief of sun-warmed
sand on water-wrinkled feet, the pristine
world ol polished stones and cleanly sculp-
tured white sand bars, the chill splash of
stantle under o tamansk tree, the skittering
thght of bats as they pour like blown leaves
ftom a high cave, chuckwallas and collared
lizards scompering away from t
u bright driftwood fire

Une night in particular will remain in my
memaory. We were camped on a beach below
a b and rough rapid. John Evans was plink
tng his guitar and singping—*Roll, Rillveri"—
when o pglow lighted the crests of the cliffs
above us

“What on earth 1s thatr”

Then we tealized 1 was moonlight. bath
ng the high world above us before it harl

i crackle aof

it

-

penetrated oor depths. We lav back on t
sanid and waited expectantly. In o few
ments the frst ravs shot from the distant
edge of the canyvon like a searchlight, T
the huge orb rose slowly over the rim; we
could actually see i move, and tmed s
<6 than two minutes to full view

nsrent atl
It rode into a skv of diamond stars and cirmms
clouds, Aooding the eanvon with a ghostis
bilwe Tght

As we watched in spellbound silence. a
wildl burro, from somewhere high up in the
dark canvons, braved and braved—aone of the
loneliest sounds I have ever heard,

After that we began to see small herds of
burrps browsing on the talus slopes eking
oul a hving from the desert vegetation, At
specter Chuaem, a black door cut mto the chif

FEDA LN mlS . hdFoiEe

by a =side stream, we encoumntered our frst
desert bighorn sheep, stnnding ke a majesti
tridlemark on the fim above us

Fhe bhighorn has lived in the canvon for
many thousands of vears, but the burro was
mlroduced only recently, by prospectors in
thie fast century or so. Naturalists call it an
“exotic,” an improbable word when applied
iy this long-eared, ambling animal

In the competition between bighorn and
barro for water holés and forage, the exotic
s Clearly winning and the native losing. The
watlond Fark Service, faced with a hard
decision, has found it necessary to control the
burros’ numbers lest they starve out the
mountamn sheep altogether

\s we slipped ever downstream, we made
one brief side trop that Powell did not—into
Havasy Canvon by way ol its almost hidden
entrance. Havasu Creek has cut so0 narrow a

g
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passage Lo the river that a man can =tand
the middle and touch each swde. Bevond 1= a
spacious glade with green-grass—real prass—
and erystal-clear pools that bubble and gush
between silver rocks under a canopy of leaves

Up thiz side conyon cight miles, bevond
huge and spectacular witerfalls, lies the ver-
dant Shangri-La of 260 Havasupmu Indians,
where their tribe has lived for centuries ®

In 1776, more than two centuries after
Cardenas had discovered the Grand Canvon,
o Spanish prniest, Francisco Tomas Garces,
found his way into Havasu Canyon by "a
very precipitous trail.” He staved for five davs
with the Havasupai, noting with amazement
that the canyon was so deep that the sun did
net become visible until ten in the morning.

In recent yvears Lhe number of tourists séek-
ing out this Eden has increased, despite the
hardships of reaching the village, Supai, by a
long horseback trek from the plateaw

Where Water Met a River of Fire

We had been in the canvon for 20 days
when we reached Lava Falls Rapids. 150
miles from Lees Ferry. Here a cataclvsmic
event a million vears ago dammed the Colo-
rade, Erupting from a canyon o the north,
n river of lava poured into the greal gorge

Worn and hungry as he was when he dis-
covered the place, Powell was carned away
by it. “What a conflict of water and fire there
miust have been here! he wrole, © Just imagine
n river of molten rock, running down into n
rivier of melted snow. What a seething and
botling of the waters: what clouds of steam
rolled into the heavens!™

{her the years, the Colorado has enawed
away the lava dam, and [allen boulders have
created the river's most fearful rapids.

High above our camp at Lava Falls towered
Toroweap Overlook on the Noeth Rim. It 1s
the only place on the canvon rims reachable
by automobile where the visitor can look
straight down on the river

(n the way to Lees Ferry, [ had found my
wity to Toroweap down the 65 miles of dirt
road from the end of the pavement near
Fredonia \map, pages 690-91) 1 had also
foundd the comfortable stone house of Ranger
John Riffey, & spare, weathered man of wry
humor who has patrolled this 200,000 -acre
clistrict of virtunl wilderness for 25 vears

“When I came here, T hgured 'd do 10,000
acres @ vear, and have 1t all covered once
before 1 go.” he saad “But [ still see some-

National Geograplic, May 1964

thing new every dav—a sure sign of failing
memaory.”

We drove down to the overlook. With myv
heprt banging like a loose piston, 1 inched
along & narrow shelf toward the edege and
||[':|:n:uri vt ko I'u_-uﬂj.' A.000 feiel of blue
spice {page 708), At the bottom, the brown
back of the Colorado River glinted in the sun;
muted by distunce, the thunder of 1ts rapids
sounded like i sustained violin note

1 dangled my feet over the edge and sat
there, stunned biv the scale of the scenery.
It seemed to me 1 could throw a rock across
the gorge; vet the opposite canyon wall was
three-quarters of o mile away.

The rim it Toroweap seemed very far away
as the Grand and the Green fought throueh
spectacular Lava Falls and entered the can-
von's little-known western portion.

Powell, at this point, was racing {or his
life. On August 25 the men lined the bodats
through Lava Falls, Bradley noted, "We com-
moenced our last sack of flour tondght."

The following day their spirits lifted with a
long run through the widening canvon. A
few davs like this" Powell exulted, “and we
are ot of prison " Then they came, near noon
on August 27, to Separation Canvon and its
huge rapids. “To run (U would be sure destrue-
tion.” Powell noted slumly, though he Tater
decided to make the attempt “The spectacle
is appalling to us. .. There s discontent in
camp. ... Bradley wrote “1 fear some of the
party will take 1o the mountains, "

Thrise Leave River=to Dhde on Land

The next day three of the men, the How-
land brothers and Ball Dunn, refused to go on
They prelerred 1o risk climbing oul

Powell's lead bhoat, the Emma Dean, wis
beached and abandoned. and the other two
wizre liphtened by leaving behind harometers,
fosstls, munerals, and ammunition. Bradley
described how the depleted party “dashed out
inte the boiling tide with all the courage we
could muster. We rowed with all our might
until the billows= became too large to do any-
thing but hold on...and by good fortune
both boasts came out at the bottom ™

Thev waited to see if their comrades might
now take the Estma Dean and run the rapid
But the three had shouldered their puns and
gone—wilking up whit his been called, ever
since, Separation Canvon

S YLamil of the Havasupid,” b Jack Breed, Na-
ToNAL GEOGRAFHIC, Moy 1948






Shadow and substance mingle in ghostly sithouette bevond Lipan Point as the sun

=Eralion = not a “good out, as old can the Indians that 4 smali band of prospectors
wands put 1t, though 1t look tke afie had killed a SELIAW [k Iviwrils naturalls
0 AuUr camp o atl Lrae it i I:|;-.l| LS I pegiimiedl that Powell' bowere the sulln
crowned under water backed up by Hoover anes, Thev tracked théem water hole,
Diimi—1 walked up the camvon, and the illu where the men hiad made ] “tilled
gn s ane ol 8 wide bolevard betwesn dis them ull of arrows.
tant buttes glowing rust and gold in the sun On Sunday, August 19, 1569, Powell's m
It invites th trAVeIer, Wedlry ol his CHFvoi mdiniag Dosts covered 427 riles throuen
iTison, o Als e many blind canyvons country improving all the way, And the o

everth %, the Howlands and Dunn puz- HOWINE iy, &t noon, they. were ol

elir] Lheir wav oul Al the top. is Powell heard [én men and four boats hoad set out from

the next vear from n Mormon scout, they met  Green River, Wyoming, 1,000 miles and 98

i band of =hivwits !I lans, who fedd "|'||'i'!'_ Ll 10q £, NOW Iwo Doats and sSEX men

next dav they went on. No sooner had Wil bhmothers [':F.||ZE| Y., SUTTINeT H |.|




completes another passage over Grand Canvon and withdrmws in mute splendor

W Tl
ateway o the Outside YWorld
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By CLARENCE P. IDYLL., Ph.D air of expectation for all of us were there

R FTERE T B min o Eisfiedy SCHEnc ; - -|  l— i | .
! ' h : g PTLUTTIO 1 antasiic msn that
RS HLEE o AManne® Scence LSy ol sLLm

. ’ ) ) ||'| SEuLE |'||_'.'||._I_||.|r||:|"._l.|
rlrlllllll '||I-r|||.lll PN e Illl '.':I.IIII"'I.Illlll { i ..:-Ill.llll'llrlll.l

.|r'1-'l-'l'.'l"_i._'l'-:.I'.'-.'I.'l'l' ROBERT F. SIAS0HN ng pertormance, for it oc



Bonneg tailirst into the sand. she bunes her eg

e iy

WNeEr (map, pa
spawning Time Synchromized With Tides

Uit s
Abhreoios

|,||'
he wull granion

gy bwo (o three inches deep.

| :'l ||_

L5 |':|'r1 |Ir

ifl
will
akronl
Nhuring the >AWNRINE seAs0n

LA

hiesl liclies on the Pacb
-| 5
1

I

B e

(FER LR il 1.Iil!||'| o R

Ll S1fmt o)

i |
171 LA LT R

-Iil'-
with waves that
W ILET Walhves Rllladd

CEpTis A

= = '] = L .
Cluresou runion behay

[
s maosl fiked

[ ) e El[l:

wir abound. s clanmmied




o
—







ance of miather
tito the weet zand. Within
pnd returms

JARRY and 3,000 EEER L0 BRI WL

Muale partner =onk

apposItel 4s they are laled A many as 10

taneously join her in sphownlng

With a tail-slapping burst, the femals
ricle the surf back to sea. She ma

s plght Hmes during <3 PENE ATHE SLURTTEITIE]

My friend Lucius Smith, night watchmoan at
¢ Cabrillo Beach Marme Museum, warned
me agpainst disturbi B the ley
that usaally sienal the start of 4 run

Hon’t
horled. “They might tell the others "

advance hsh

chiine vour ekt on thivm he ex

="M WO monEe Lhe rrunion ners

pus, af jeast untl the spawnine frenzy hits

| 8

i A (enmle grunton shimmics tailfrst

e I -|_|_' |j|_:|||.*-||- STU RS o

Lhe sand with milt, fertih ne 1

mmades may sinmrl- Ine |

leave= her nest (0o

comye ashore 1o AW

them. 1 he jarring of sand by run-
ning feet s even maore [ixXe
mike the hish head bhack to soa

Che tide passed the full, Now
wig the uime—ionless the commao-
the ¢rowd bhad sent the
skithish tish to 8 more secloded
spal. Ur perbaps this just wasn't
thetr nizht for Cabirillo, Although
mian and his tide tables can pre
cicl  with
grunion will appear, nbsolute pre-
cistom BB ot possable

|'he smooth wet slope of sand
threw up & blurred reflection of
cistant Hghts Then, ke a mag-
clan = clath bistnge snndched froma
tabile, the water was whisked awny
by & retreating wave, leaving the
sanidd littered with dark hittle knobs
af writhing heh COuar
pver, the griinion were running!

tinh o

ool Lecuracy o when

Wil wWas

[ crouched amid hordes ol these
biue-nnd-silver fish as they oa-
v stviized mnt

he evn virted in their lhigh

dfiCet—-41 Ol OF s
well out of the wate
T hey hadallowed themselves to by
Hung high up on the beach by an
incommg wave. Then, swimming
against 1ts ebb, they had purposely
sbramdlid

[ walehed a
herself backward into the semiflu-
1l s=and with side-to-s1de jerking

Lkl
certainh

II'”.'r!l.l-:_:lll-L._ I||| __lilllll.

lemale fish dild

In perhaps
1) seconcls =he had buned herseld

motions of her body
1o hier pectornl fins (upper left and
14150, Thiz activity excited

[

the minles, and quickly =everal of

wm flopped over to he on the
wirtace of the sand, curving ther
bonlies around the fermale

l'he agitated digeing of the fe-
- mule now changed Lo o slow bhack-
and-forth movement of her head
[his 12 the Gime eges are ladd, 1,000
ta (N0 pinkish spheres to each
mesl. Stmultaneouszlyv the mitles—
commaoniy two or three hul som

Hmes eiecht or ten attendinge each et e-

et their milt. which sinks into the sand ta

tertilize the epgs (left center)

the acbivity of the female in
crensed again as she swung her body vigor
forth to free hersell from thi
wrend hed

Sidtlilicnly

el ||||| i ;1'||.!_
I”_'-'\-l_'ll- I||||_.|.'_ _I'Ill

(lower left). A

sand. Having

wrgEked oward Lhe wiikbe)



friendly wive arrived about this tme and
tixiedl her hack into the 4ea. The entire inered-
ible performance had lasted about 30 ssconds

Many thousinds of groanion came and
went that night on Cabnllo Beach. Hapmly,
pitrenthood would not necessarily-end their
life evele as it does that of the Pacific salmon,
which dies afterspawnine ® Back in the water,
grunion usually remain close W thelir normal
breeding grounds gntil tides and some inner
signal tell them it's tme 1o go ashore again

Careful studies, including tagring, show
that the same female fish may spawn up 1o
eight times in nseason, beginning a yvear after
heer Birth and continuing throughout the rest
of her normal two- or three-vear life span
Mades may come ashore oftener than that.
anil there dre vsually far more ma
females on the beach at any given time

i< than

Eges Buried Bevond Harm's Reach

A new genernbtion of grunmion [y only two

ot three inches beneath my feet. Every now R S—— T
antl then the receding edpe of & wave gently Beach nursery hides grumon eges, cach
heaped more sand upon the burrows, Even- 114 of an inch across. The fish spawn dus

tually the egg< could be buried as deep as 16 mi the ehb of twice-monthly peak Uides
inches, protected from sun, storm, and the  Thus eges develop undisturbed by the surf
probing heaks of birds urstil the nest high tde, when they hatch

Bedded in the warm, moist beach, the em-
hrves develop rapldly from a single cell imto
a tnv fish with a hig head and prominent
eves, o long todl (next pages), and a pendant
yviolk =ac. The baby grunion are rendy 1o hatch
i gbout 10 dovs. But they will not emerge
(rom the egers until high tides return to gouge
them out. When sea witer immerses the gggs

Tuned to the tide, Lewresthes temnns
cames ashore only alter dark. A Gull ol
Californin  relative, Leuresthes  sarding,
spaiw i elther by day or by man

it s Citraea iy .
ant shakes them in the roiling sand, thev s Sacramprnto UEAH .
ratch in two or three minutes. Once they pop Ehan MEVADA - L a
3 - B - Lk o
from the egp cases, the fryv swim with a reced- Y J,.i;"
i.-‘l:ll'lllrl'f —_

i wave into the ocean, where they are able

Lax Vegass i
al ance to fend lor themselvies A WLV T e
. 3 . e iy _ I -I &j
The timing of the spawning and the devel- Foing CALIFORNIAY Avad WIS
¥ A = = B i ¥ ¥ Iy ._-_ &
opment of the egzs in relation to the tides is o iy losAngeley | NRTERN
B & FPHiginiiie

remarkablv precise Grunion usually wait to
spawn until the mght atver the highest tide
ani the following two or three nights: Eges Pt U _T__j
deposited on nights before the hghest tides
woltld be washed out of the sand lone before
they had 111‘.\'12‘]:;“1:11 far enoueh to hateh. 1t
they were spawned on the might of the very

Facifie Coean

hatifm s
% S il Miieed
4

: i . ! elanrral
highest tide, the next series of high tides mizht oy
not reach them - o Mulege
: | H""“‘T":rf'lhn Grunmn Senta Abneoy & =il
L hvasionalls CRES i e marooned “'I'II-'I'I B (ruren it fenun L :‘Irﬂ.-::'lhm-
the next peak tide 1s not quite high enough. EH Dieeasiniad Bmiks Ve
] (e
In such cases the ege= simply do not hatch B Lo lfrs wardhions : -11;_._
: : 3 Orx asipnal liona -
until the next series of tides sets them froe b
L o
*See "The Incredible Salmnn,”™ alio be D, ldvll, Xa- T ko e

THNAL LEOGRAPHIC, August 1965 asi nam
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If they miss that series also, they will die

Crouching at the edge of the water to get
the best possible look at the grunion, 1 had
the =eat of my pants doused by incoming
waves S0, wet anvway, [ 'waded into the sorf
to =e¢ what was happening there

Grunion darted around everyvwhere, trac-
ing paths of cold and ghostly fire. The night
wae dark, and they would have been com-
pletely hidden but for the luminescence thelir
movement cadsed. Wherever the fish twisted
andd turned, their motion stimulated millions,
perhaps billions, of microscopic one-celled
organsme—iiinofagellate=—momentarily to
turn on their tny flare®

I had come td Cabrillo as n biologist and
observer; many had come simply o wittch,
still others to catch fish. When grunton run in
March. June, July, and Aumuast, fishermen with
a Unhforma hcense and children under 16
may catch them in unlimited numbers—but
only. the law specifies, with bare hands (pages
S 16-17) None may be taken in April and May,
the hewght of the spawning season. When
wraled, cleaned, rolled m flour and eracker
crumbs, and deep-tried, these little members
of the silversides famiy CAtherinidne) have a
delicate, savory favor

Elusive as Soap Dropped m oo Shower

LDhuring open season the antics ol fishermen
are e omuch fun to watch as the grunion
Beached hish are often easy prev, and the epe
laving females are especially vulnerable when
mbedded n the sand, Bul sometmes a
grasped srumion can sguirt out of the haodd
ke soap m ashower bath and can be as hard
lo refrieve

One of the least effective vet most popular
techmigues 15 to stand 6 the surl and wait
until the grunion start sweeping by, The eager
Hsherman follows at full speed, diving head-
long for the nearest fish as it hits the shore, He
usially ends up sprawled in the wet sand
while the hsh wiggles out of reach. In the
meles many 8 bare fool is grobbed in error

Those who get close enough maght hear the
sounel the female fish i3 reported to make
while spawning Bob Sisson, who took the
pictures on these pases, confirms thiat he has
heard it: a noise like the squeak of a mouse,
it lower i pitch. The name “grunion™ is
belleved to denve from the Spanish word
griomdn, which means “grunter.”

Diespite the frantic grunjon gathering on

"N dlramiptic evan tprle of sich marrhae balymimescenoe
was described by siaff natgralist Paul A Zahl i “Sailing
A ea ol Free,” MNATIONAL GEOGGRATHIC, July 1946

-
21
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Embryo. glistens in a six-dayv-old ege
Two oyes bulige like tiny black beads. The
tall curls around the food supply—the
rountd volk and sdjacent ol bubbles

iife Tl E A & @

Flipping 1o freedom: A grunien frv un-
calls Hke a spring as the thin ege case
breaks. Fmes mature i about 10 daye,
lmtching when an incoming tide exjuses
them und agitiates the sand

Instant fsh, Once free of their ege cases,
these quarter-inch fry swim directly into
the surf. A fourth embrn sl curls inside
118 e, The hatchhings will mrow to six
mches or more as nifults






land, some accidentsl capture al =
mercial Oshermen, and severe pollution on
many spawning beaches, the Pacifi
spécied appears m oo immediate danger of
depletion. Strangely but fortunately, most
bird= that relish ponchovies and sardines, so
stmuar n siee. show much less nterpst
grunion. Winged predators usually pass up
even the hsh thuat SpHIWT 1 thie davtime on
Laulf of California shores,

a by com
I

Cixast

Hutchlings Emerge After a1 Shake-up

Although most grumon-wntchers see only
spawming lish, 1t s adso possible gt Cabrllo to
abserve the hatching of the voung—and with
out & two-week wall, Every summer day,
Director John Olguin of the City of Las An-
geled’s Cabrillo Beach Marine Museum spel]-
hinils scores of children with a do-it-vourself
demonstration of the grunion's hatching hab-
its. | watched one of these oceanside sessions

John designated some children as Waves

and gave each of them a jar containine a

leaspoonial of moist fand and grunion epes
he had dug up a fortnight earlier lopposite)
“You are the Tides,” he mstrocted another
group. “It's up to you to pour a little sea water
mto each jar. Now
hunidred while the Waves shake the jars"
Az the children counted loudly and the
Waves shook their miniature aguariums, we
all wittched with rapt attention, By the time
the count reached the sixties, the first caps
had begun to pop, and <oon tiny explosions
weré oucurring in each jar as baby grunion
turst from their prisons {poages 720-21)
After the excitement of the hatch was over,

EVENYane count 1) Onc

Jolin instructed the Waves to deliver the =l-

very babies to the sea

"“They'll be biack next vear Lo spawn,” he
pssured them

The wanderings of the Pacihic grumon are
not fully known, but apparently they do not
miove far from shore or much below deépths of
40 to 60 feet. Thev prow to Gve inches i thelr
firsi venr and are then ready to spawn. Mature




tin Spawn

high tide

males selcdomy exceed six inches in length; the
femides may be stightly larger

The frst detective work on the grunion’s
remurkable fife story was done more than 50
viears ago by the late De. William F. Thompe-
sonn, then al the Califormia State Fisheries
Laboratory. My
litt)e fish began in 1941, when Dr. Thompson
was [I'lr{ﬂ.,'!_u:l' 0] 1|'||_' ot ]'Illl'l] 0l !'.'l-i!lh'T'u_"- Al i
University of Washington in Semttle and 1
wis one of his graduate students

intercst In !I'll:"'-l'_' ANV ASINS

Mystery Still Surrounds Migrations

since then PDr Bove Walker of the Umiver-
city o Califormia at Laos .'!'l.H',-__'t‘E'l'*- anil other
binlogists have worked diligently an the lif
history of the grunmon, But scientists still are
puzeled by the astomishing ability of these
hsh to present themselves on the beach at
precisely the right time for maximum survival
of their voung.

[ wonder how those hsh at Cabreillo knew
the tide that night was just past its maximum

Dance of the gromion s stepped off by Jobhn € Mg
ol the Cabirille Beach Marihe Miseum. Each vear he 2hows
FLLODD Californis «ohoo! children how the e fsh come pshon
I'he Jpanish word grafton, meaning “grunter,” m

“Look, I'm o mothetl” cries o schonleic]l ws tim

springing from muatored eges kept in mois! sand =mnce the last
he @irls added sea water, then swirled the jar, imi-
Fmtife wave action. Before they could count 1o a handred, thiss
SAW gFrunion hatching
were freed 16 the surf so they could return pext year to spawn

FECECFEE R BT RATIDNA BLOEEERHIT =] BEITHED ] T =

| e T

e Lhe specles 115 name,, Since female: have bheen heard o
spueak while spawning. The scraped line marks the last hizh
tide. Just seaward of the line, (miin dig up ezes ladd durmg
the night's spawming to show the youngsiers

frv Derin

ZYier the demonstration, hatchlinges

-;!"lrilnfjﬁ

peik for the lunar evele. What instinct told
them that waking their hrel shore leave Just
d =afeguard thelr eges from the suri
during the 10-day incubation peried to [ol-
low s How did they sense that the resing Lids
would release the egegs only after they hid
renched rpeness?

It 15 reasonable to suppose that the hsh
somehow have the abihty to construct therr
own tide table< Perhaps they do 1t by meas
uring gravitotional [orces that produce high
tdes, v dietedting varnations in wilet fires
sare ms the tide nses, by noting oveles of hight
intensity or same other variable: It is likeh
that the srunion owes its punctoality to o
highly accurate “mtermal clock,” which some-
how sounds the "all-athore”
the right moment

And as long as the granion’s clock con-
Lnues o work, it will summon spectators as
well to the warm Cilifornmm beaches to ob-
aetve This unigue phenomenaon, the fish that
CiOTTiieEs ._'L-:Jin!'l_' h ) AW THE ENxD

théen woug

shermel at exactiy

=



Abu Simbel’s
Ancient
lemples
Reborn

Article and photographs by
GEORG GERSTER, Ph.DD,

ROM ALOFT. the two enormous pits tha
yvawned in the cliffs of Abuy Simbel looked like
gaps left by the extraction of giant teeth. As my
plane wheeled above Lake Nassér on o shimmeringly
hot day last MNovember, 1 felt an eerie sense of loss. Tt
was hard to believe that there, scarcely Tour years ago
had stood those wonders of the world, the two colossal
wempdes of the god-king Ramesses 1, shaped from the
living rock 13 centuries before Christ
Now, | noted, even the pits were disappearing. The
Mile’s waters were rising ' Lthemand a few lonely
hshermen rowed over newly created depths, search-
g for cathish in precincts 'that had once been the
~<cene of splendid ceremonies and processions
Hut whin 1 turned my gaze o the plateau nbove, the
sadness that had touched me vanished. There, ns of ba
some grigantic el of legerdemiin, stood Ramesses
T, l'[l!TI'I‘l{":H' even Lo |.'||.'

VAO-vear-old shrimes, re
chiffs surrounding them (page 7271 1 had made nany
visits to Abu Simbel while the temples were being
moved, and o | had seen the machinery behind this
magic, but, lar fom dissllusonimg me, 1t ondy e
creased my awe

The dismantling and reassembly of Ramesses’ an-
cient temples rank= as the most spectaculiar moving
oh ever achieved by man It beean on November 16,

Immortality once sgain assured: Three colos-
sl statues of god-king Ramesses 11 pare seronels
acraoss Lake Nosser after ome of U miast diamit i
reseiies 1 histoey. Threatened by the Xile's waters
rising behind Sadd el Anh—the Aswan Hich Diam

twir J,00-year-old rock (emples were cutl inla
| 0A0 Blocks and reassembiled on higher ground,
Here restorers in safety harnesses remove pause
bandages that protectied delicnte edges from dam-
e while the cuts were bsing made

L el & i i
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163, when the Unmted Arab Repulbilbic signed
a contract with Joint Venture Abu Simbel, &
consortium of construction
rescue the shrines from the rapidly rising
witlers of Lake Nazser behind the new Aswan
High Dam. The task involved engineers from
five countries and a then-estimated outlay of
£36,000,000, supplied chiefly by the govern-
menls ol I".|.'.'|.'||t and the Upited Siates, and
In¢luding funds raised by UNESCO, the United
Nations Educntional, Scaentific pnd Culteral
| 'I'r|._.r,.'1|:|:|:r..:|[m|1.

Hecadse of therr miassive mpressivencss,
Ramesses' monuments were the fir<st of the
imperiled archeological trensures on the Nu-
bhign MNile o cause worldwide concern.® The
Cireal Temple, celebrating the sun god Re-
Harakhti and Ramesses himself as a living
like scile
I'he four colosst of the facade, representing
the seated p feel. The
small Temple paid Ramesses” homage to
Hathor, goddess al love, music, and the dance,

COMmMinies, Lo

goc, was bullt an o suitably g

varmoh, towersil 67

Vape glse “Threatened Treasunes of the Sile " GEn-
GaapHie, Cetaber 100, and “Shving the Ancient Tem
ple=s At Al Simbel" May 1988, Dotk by Dr Gersles

EiioE g ' L ERT o g T T Ll
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and to lis favorite consort, Queen Nefertari
Hut Ramesses made it guite elear who was the
bose in the family: Nefertarn was granted only
twi statues on the fagade, o mere 33 feel lngh
evin though standing, each flanked by twao
statues of Romesses (pages 736-71

Raising the huge sum needed to move thess
lemipHes took =0 long that they were the Inst
af the threatened monuments above Lhe High
Dam to be moved. The project becime a neck-
and-neck race geainst a man-made deluge.

Giant Jigsaw Puzzle Has 1,050 Pieces

The fir=t step in the salvage plan, conceived
v the Swedish consulting engdnvering firm of
vaR—Vattenbvpenadshyvrin—wns to remove
hundreds of thousands of tons of the rock
=:I:|rrn|:|nr|:|nr.:ll1r—lrrn11]r—.- The two monuments
would then be cut into 1,050 pieces of az much
ns 35 tons eich, These would later be reas-
semililed 600 feet from the old shoreline, above
the highest level of the resérvoir

£.'n :'I.]:L_'. 1. 1965, | watched skil
cutters free the first block—a mere 11 tons

from the chff. A dernick sswung 18 agh, o
trailer cushioned with sand received i, and &

H| slone-

Carved to last for etermiy,
SAVE Aan inscriptin at Abuy
Simbel. The Great Temple,
far left, honors Ramesses 11
the small Temple, his wife.

Miefertan
Irving Jotinsons  ketch
Vinkee visited the site in

1064, just hefore =alvage be
gan Hy May 1966, enganeers
hoel dug away 330,000 tans
of cliff and had removed the
sanctinces, leaving gaping
holes (lower)

COhnee agamm commanding
the desolgte Ssubian montier.
Abu Simbels relocated tem
ples (right) stand more than
20 feet higher and 690 feol
imiand from the formershore,
Light rims al wiler’s edge
ldentify the old sites Al
its hewght Lake Masser will
climb the cliffs o lap a
mere 200 feel from the base
of the Great Temple's 67-
foot-high colossi. A overn-
ment hotel lics bevond: lack
of tourists delavs ity opening

ol 1] e AT .






tractor inched ‘it gingerly to a storage yard,
There it would wait more than two vears
until 1= turn came o be Otted mnto the guant
_ill...,’h'.l“' J]I.III'ZIII." i“.'ill.ij':l.:l'l.ljll'lﬁ i.:ll'll-.l :-I._‘::LH:'FI:'I"I'II-JII'-{
averlapped, however, at no one time did all
the blocks of the Great Temple lie in storage

(In _F:ml_hlr:l. 4 1960, the CnEieers sl the
first stone of the Gsreatl Temple in place at the
new site, Some three weeks later, representa-
tves of the United Arab Republic, UNESCO,
and vHE met with Joint Venture to see the
four gods of the Sanctuary—the innermost
room-—reinstalled (page 7410 In accordance

Rt s B

L EIETEY B R EY

Cutting up a king, an Italian craftsman
saws where the fragile lingers of a colossuis
are least likely to suffer damage. Consulting
with an dreheologst, engineers selected the
cutting points. Skilled artizans glways tried
for cleavage: even narrower than the quar-
ter-inch called Tor by the contricts

Giant feet come to Annl rest. Workmen
point out three bross survevors [HEs esscn-
ttal to precise reassembly of the huge hiocks
Befvire ench section was cut amd moved, sur-
vevors implanted the markers and plotted
thetr exact posttions in relation Lo the rest gl
the structure. As the block was lowered for
refitting, they agnin surveved it, adjustmg i
to within less than a twellth of an inch of its
prigind location

with the tme-honored custom of depositing
mementos b engineers
siipped benenth the seated gods some coins,
i record of the ceremony, and copies of the
haran, of the latest issues of two Cairo daily
newspapers, and of Eovpt's Nabonal Chirter

foundations., Lhe

Dismaving Message: Start Over Apain!

Reassembly of the Small Temple proceeded
less smoothly, In March of the same vear, two
months after workmen had set its first block
£1] |1|.'-11‘r, representatives of vVon anil Illl-lrll
Ventore returned from a Caire conference
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fartiing new VW AsT

Andre Burz, the: French engineer who su

rk on the amall Temnle, sad; " Al

: il Wi
irst [ thought it was a joke—but from the look

i the bosss [po { eonlledn’t be. T went sk
| ve had alréady reissembled ahn eighth

i
e || e
] i TTTIA

mbple tlocks! And nll f

it - i & ) i L St . i
[ he arents of Andre's despuiir were | gy l's
I Biey hal  decided o

wiee the maximum high-water mark
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ot Jevel This adjustment added nine hillion
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mcreased Eevpl's pr

ine Nile floods
lanners faled to mve prompt notice to the

rebutloers of Al

Uniortunately the hvelraud)
|I e, || ||‘.'
Al ler  Fai |._':.|II an Lsny
arnment decided thal an exira marein of saie
by would e m order

"'"1|.'.| [ v AL I MOOWEeT

'.'i". W |"|.'|-'. Ly, AN
decreed that Lhe

level than the Greil Temple in both old and

new aites—:ahould be ratsed not just one meter

bvigt twao Thig decigion. alienne the relative
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Promise ol progress {or the United Arab
Repubili

[hree hundred  miles long,
increases the nabion’s

sjeiiecd dismaster {or old MNubia
L.ake Nasser
arable land by a third
brut Inumadates countless AnNtuthes, sanme 4l
which date from the Stone Age. s well as
the homes of some- 122000 Nubian villugers
i the U AR and the Republie aof the Sudan
[n 1960, the United Nations launched an
appeal that drew contrnibuations from dozens
il nabmns and thousanid: of indhivridaals
Ao Simibel was the largest of 19 monuments
diismantled and saved Plans for o final [hps-
eration—ithe redcue of the temprles of Philae,
pelow the Aswan High Dam—are under
way. The Sudan and the U AR, relocated
Lhe refupees in government-built <ettlemeiis
near khashm el Girba and Kom COmba

In trivmphal procession, the first of thres
colossal heads rides a traller (below) from
torage area to assembly site. Cushloned o
andd, 11 mches alone, with an entourage of
Epvptian, laborers andd Germean
Swedish, Italian,

A derrick hooks rmto steel liftimg bars sl
n e Block with eposy resin and lowers th
fnce tEto ploce (right)

French
and Fgvplian engineers

Lo prevent the 2 1-1o1
nead from crushing the Deard, walvaper
earlier attached 0 A% -ton concrele coumter
weirht behind the chim

FeRSSemm iy

Dismantling onid
of Lhe lempues—a4
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Roval treatment for o pharsoh’s captive: An Asian prisener on the Great Templ

Ripe Al Hahpat, chie! restorer fop the project matches colors from a0 arkdt™s paletie ol

round sandstone to use in concealing joints between the blocl uch as the ver Ul €
VETHCHE POSIU0nNns O LE WO sHPInes, MErinee o the enEineers as well as those of Rhamesse
distressed the archeologists Irv cluring the cuttme and dismanthng oper:
Hut, despite such frusteations, Jomt Ven- Hiins—was no longer needed
lure Ay simbed i so far Been an outstnd- L0 Lte August a bulldozer cautiousiv start
ing success. The engineers won their e ed to open a breach for the lake. The driver,
againsl the msmme waters of Luke Nasser witl n sudonese, confronted the rushing wiaters

three montis (o spare that would engall the saored siie. 1 he torrent

Chn Apnl 16, 1966, the last block from wept around his vehacle but he courngeousls
down bilow” wias pul in storase, dnd dis completed s task
mantling wiug complete The cofferdrm-—n Prior 1o re<erection of the temples, all th

||'II.|I--I..I'-. s FEICTITEeE el I||'-.|:'||'|| g ok Wi "|'_I|:_| wilh ter] gnchor bigs
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toferated that much, They checked and re
checked the precise placing of every block,
paing metal plates, wedpges, and even o hy
draulic jack to maneuver it belfore they un-
hooked it from the derrick

sometimes minute ad ustments took hours
When the survevors fnally got a block into its
correct position, they held it there with thin
wooden <lats and wedpees, or with an under-
beddimg of mortar, unttl anchorimng cancrets
could be poured

Smiling Face Rejoins Pharmoh’s Bods

The chimax of t
lemiber 14,
Wiy

W reassembly came on Sap
1966, aboutl three-fourths of Lhe
through the restorntion of the Cereal
emple. On that day | saw the first colossal
pharach reunited with his smiling visdme
.E-Il.l." I:!"Tt"!'lfl-l"Hr'- Ili'l.ll iI.!II ||:II‘ --I.E!-'|1!":!|'i-l.1ll.l' Pl il
friumphal prfocession. As o Hatbed tratler
moved the viant sandstone face al o shal’s
pace toward the new site, a visrtor to the
nearby settlements huilt for the people who
rescued the temples would have searched in
viadn far A steno of human e Al of new Abg
simbel's 1,530 wiork-
ers, ancd their familles—watched the proces
sion along the route or clustered ot the re
I:'TI'I'|!I|-'I'I sl l,"l.'l‘r:'-' pne ol '|:|'r1| I'I'I-I't"l'lfl{..'h
When the pharaoh's lace arnved before the
Carirat

resiclents £HNIFINeers,

Temple, a crane operator ralsed 1
carefully from its cushion of sand, usimg lift
e Bgrs thal had been implanted Before 113
removal from the ormemal site. From beband
the face block had & new look. Fearful that it
wiolli lopple Torward as it was relurmedd 1o
the facade, the engineers had attached o per-
matent concrele counterwelght o the back
SUTTICE (pagEe 731)

slowly the 2 14on face and 1ts curious con

crele appendoge rose above the spectators,

v ereel gl

ibarve hig bend Cracks rom eardier dass

st hiern-
mst, partially rebuilt coloss<t, and Anally come
L3 st Gl '_|'.|,' '!-IEI_'lTI-_ i’.‘l|‘1'|-|_'|_:|i.'|ll_'|'-. Illlrlh ol the

TVl OW'er the Pwo

Hamisses ortlered such

o shiw irsanors hie har taken dliir-

wete left as Founed
rel e f s

g Ask anitd African campRigns

which would be embedded securelv in heavy
concrete walls to be poured Belimd them
clingran, next poee)

To help achieve exact repositioning of the
the enmneers dsed Lthe same steel
secaffolding that had supported them duning
dismantling. Now, as the blocks moved nto
Hace, survevors strugsied over eversy' fraction

roof blocks

aof an mnch
The Joint Venture contract permitted o
deviation of a tenth of an inch from the old

lemple entrance. There 11 took 1ts place be
tween the pharach’s enrs and above s cere
mraiiiad bedard

For me thay day had o specinl personil
meanihg—itl wns the

wwincdredth 1 had spent
at Abu Simbel sinee my first visit i V056, It
viery nearly became my Inst visil

Uin the following morning, to photograph
work on the Netertiarr temple, 1 climbed up
an i hlock that had not vet been reinstalled,
Suddenly I felt it tilt, and | jumped off just in
er two Lons

| rock I}m',.r.

Hme to avoid beine creshed und
of stone, stumbled over 4 sma

T
ikl



Beneath s man-made mountain elow)
Concmele o |l|li|1'|" ||i| Lsr il I.:'.||l;l. imm the toms ol
ks piled up i imitation of Abu Stmbel s ol s
bine Steppesd] seall bhehind the [acpde reinforees thie oolos
g Blocks of L

wrinto the shring

sl Ghrd-ike struciure supports the o

nnerchambiers. Pipeat rear craws fresh

ELEY  RITEENIAS ENSefe

'.".;h“"i"l l'!'L'l:l I:"'l “1."'."’.'1"- hi“llh"l-
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the condrete dome over Lhe redo
iructed Gereat Temple. Electricinns
|:'I_|'| tho Trivmewnrk to TFUR B0 WAIES
for ehting of the donse, the fempd

interior. and the facacd

Modern engineering marvel
matehes the achievement of the an-
ente. Archime over Lhe Gment Tem-
e, scaffolcding holds  forems  fon
the concrete omid | MELLTY W | 1] =LA00H

s ars. WLH

Bl Diife Cep carres b

fruch as 55
LONREs TwT suRne vard MMan n fore-

e new I nedar Nefertan s temmpb




nearby, and crnshed to the ground. Luckils
| suffered only bumps, brutses, torn clothes,
anid a smasherl

LI course | haed to go over the detmls of the
accidenl several times later. Each time the
rngineers 1o whom | wis talking nskied anx
jowshy, “But what happened to the blocks”

[ was happy to see that thewr first concern

L T T el

was the wellare of the ancient stones. The one
that almoest inished me survived the incident
undamaeed

By the end of 1466,
pon of the engineers, the MNefertarn temple
stood i all its oniginal splendor, though Two
months behined sehedule Three of the colis=al
guarchons of the Great Temple pazed serenely
aout over Like Masser,
af the fourth, which had broken off pro
i Ramesses’ own day, reposed agnim at the

migeh t the satistac

while the upper bods
vithily

stntue’s feet In the autumn of 1967 the Lireal
Temple was completed when the ba
s corne returned after & two-vear absence

A LM

10 greetl the rising sun (pages 742-3)
Shaft of Sunlight Marks on Anniversar

More than a vear of work stiil fay aheac
iff= around the temples
but the core of the 10b e

FOCONSITWCLIOTE O !.l'll'I L
Wils e
more, even as in Ramesses’ time, the Great
[emple stood ingemols
Umnm ornear October 20— he date of KAmMEsses
accession o power—and again about mid
February, the ravs of the rising sun would
strike 200 feel back into the Sanctuary, to

il 1_1TiL'rI[;-|J- Lo r|.1_“' M

luminate the side-byv-gide statues of the mod
Amun and the god-king himseli (page 741)
Ramesses smiled azam, but what of the

“wubtans? Like the phoraoh

|'|-r'-r|'r11|-ur.1?=.
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YA miansvog ., for the erend roval  wefe
Mefortan,” proclaims o dedication in hiers-
glvphs on the faciade of the Small Templi
ZVMithodgh creaticd s MNelertarn’s hioni e
hrime also glarmes her egocentne hushand

twin: statues of Romesses lank each of
ners A Concrete dome now protects the | nner

i ||:L:“.||.-| . .|.:|i. FESLIFEC = DHEsh ..|I.'|||.I||._I|_:II|

the cuts bhetween block

Auspicious dedication of the temple
hrings Ramesses and Nelertar 0 Abu San
I.".I II il ' I! il'-.' LEadin lll'lll I'.l"l | I'll il
o el pE LR R -II' ||I'||| I i Lefedl II 1L i II.|
ehrel. Chuthiied withh symbols o rovildly, Hi
pdr ledids @ ritued procession. The pharanh
appears bearidless, though be = sometimes
parkrnved with n fadse brard. a sign of a0
thority. The queen ciarmies slstrams, musici

insiroments sdacred Lo the godidess Hathor

thev el had o Hee the man-made lood and
retreat to safe ground | admired Lthe skill and
efhiclency % |-‘|: L1 |'|i| n I;"||' PlEFINERr= moved the

& | B | |
areal monuments of Lt (sl | -.'.||||||r-r1'-,

whether the same efficiency applied when,
instead of mods and grandeur, the fate of Ly
g men was-at stoke

Between trips to Abu Simbel, | visited mv
subian frencds in their new homes The jirea

affected by the dam included both Egvitian
and Sudanese territory. Resettlement experts
ol the respechive governmehtls handled the
problem in different wavs, which resulted 1n
a wWitle separation of the MNubians

The Sudanese Nubians around Wadi Halfa
were moved 360 miles to the Khrshm el Girba
= Irrgation project on theé Atharan Kiver nes
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7 3R National Geographic, May 19649

there built- 43 new villages, nomed for the old  moment of orisis, o bulwark of Nubian <ociety

villages in MNubin the “greater famaly,” was undermined. In old

Resettlement ciome as a blow. & peoile Lhial Subiae houses had been spacous enougch to
had enjoved a 185-mile stretch plong both accommiodate a whaole clan rather than just
apcles of the XNile -.||_4||||,-||'.:. fowridd themselvies nne Immedizile 1'_'1=]|i|:-.

ot a narrow,. 140-square-mile. largedy indinc
strip,. T hos proved irntatmg to all concerned
ot only didd The MNubians jostie one another CUne MNubian [vend of mine. though, faced
but they dis ane well at first with the an opposite  problemy Abddel-Rahim Abba
people native to the area, the Saidis Yassul Gsarrar, o Moslem from the villnge of

The povernment-bullt houses near khom Mushka, hns three wives. In old Nubia they
CUmbo were so smoll that only a few people had lived 1n three houses, each separated

Despair Gradually Tums to Hope

L T¢l d

could e under one rodd; Lhus, 1n a sanglo from the others by a dav’s donkey rde

Winning the race with the rising lake: During the final stage of removul, in Januars

[0, all af the Lareal Loeimmle n een dismantled except (or some cetling blncks ol

LB Laricail II 1RSI AR T g Hipporie 1 I '|'|=_-'|-:_|| il stoel erirmler=. andl aome ol 1its wokls




Abu Simbel’s Ancient Temples Keborn L)

mv nend lamented with
X o

Tt was heaven.”
o wry smile. “Now il 5 hell wives
musi live under one roof.”

AL first the Egyptian Nuabians found their
new [fe difficult and bitter. Theyv fretled
abwt their homes and their ind Most of
wis pot ready for cultivation, Incked irmen
LI JAUTTRpS nnd was oo far from the river
Above all, the Nubiins bailly missed living
on the bankz of their beloved Nile

Sickness took o heavy toll, especially among
chilckren and the aged. Even the Nubinn coltle

seiffered. The Eevplian Government hod

temnporanly quacantined the herds near As-
wan, and many apimals died there; of the
survivors, o large number had to be slaugh
tered for lack of fodder
nnces that the government paid o ease e
mubians” transition, though adequate in some
nreas, harely sufficedd m those regions where
the Azwan construction boom had caused
skVroCRelng pricies

A spiritual vires seemed o sap even Uhe
people’s innate artistic sense. 1n some vil

l.i-”l.' r'|I|-IiIt|':|‘- .LI.-III'I.-'.'-

LR L
the Nubiatis had beeun tocover the stone walls
of their narrow houses with Nile mud oned 1o

up the winding mad besade the cofferdum to storage

R i L | the FIEY ||;_. Th

] pllaes. Treve ks carry bloe ks

areds. In mid-Agin beave Lhe site; men and eguipment depart

Hy Sseptember irizht), laake Nasser loods the cavities, bul AbuSimbel'stemples are safe
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naint trachitional decorstions on therms i U

tately courtvards of t
thiese bad evoked much enthusinsm
travielers, but | found the new paentings
without soul. The diligent
potiinne had hap-

#r former homes,

ITTELT <Y
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WILhoul subsiance,
ditempt o Carry. on /s
pened depresser] me more than if 1 hadd found
(rank cléspuis

On later visis | conditions
| tound tiny plotsof land luxunant
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T TOV
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incilities [
Hawaii-born Dr. Takumd

Leuno told me &5 we toured
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pxeellent

adbrogiiate

Lhe redocation arew A plant
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o the Aswan Apricultoral
LDevelopment  Center ol

FETeLIC |

lodav as for 32 coenturies past, Rumess
ICT TELAIMS 1= O
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o Ehe depthe of the inner chamber (abovi
Ramesses cons
(e =un ol partially visible at reght, and Amun
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gitead alipnment with the ensi
Aikel twice 8 veur

stibie of the king dwelling in
wdered himsell one of them, He si
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st citilslde

om LUimbo, he was helping the Nubians ex
periment with traditdonal and new crops, im
prove animal husbandry, and adapt to modern

ericultural methods and equipment

s we drove through the dusty desert, past
seitterer] but growing
wnghtfully, "“What the

Thev are eapger Lo learn

[ielils <t somew had
well, he remarked 1
Swubdans meed 1= Bmd

and are willinge to ' work.”
Lundsensping Brings Up New Problems

Al Abu Stmbel, was 2t needed

[ b= st fuvase of the profect, the landss WP

L, LIt

BEE R ed much more difficult than anti |t

The ongmal temples had been cut into the
underground
AL the new site, engipeers planned o creals

chil face: et IMteErTors Wirri
artificial hills over the temples to imitiade the

oriEinal setting. since the reassembled monu
ments could nol bear the weight of these stom
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CDWARFED BY HAMESSES MAGNIFICENCE,
visitars marvel at the reconstructed temple

_achich preserves the pharooh ever young

and stalwart, Falcons, symbols of loth

the king and the sun god, stand guard at the
bose. Baboons on the cornice rnise haneds

shoulder high to warship the eastern sun,
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T44 National Geographic, May 1960

for the interaction of forces among the 300
pieces was fantastically intricale. van believes
that no other construction job ever required
S0 exlensive o compiter program,

By the end of 1967, as the first three tur-
bines began to run in the powerhouse of the
Aswan High Dam, the domes over both tem-
ples were in place. A few davs later they bhegan
to assume their burden of rock.

"aince such protective domes are desiened
to be at their strongest once the weight is
actually resting on them, we might haye maide
them thinner if only we'd been able to dump
the rock fill from above,” var's Karl-lvar
Jennerot told me. “From a helicopter, for
instance,” he quipped.

The only practical possibility, however,
wis to pile up the rock hill from ground level.
As the rock pressed against the lower parts of
the Great Temple dome, it actually moved
the top of the dome upward one-fifth of an
nch—auan effect the engineers had allowed for.

Plans Muade for Tomorrow's Tourists

In the reconstruction of the temples, visi-
tors have not been forgotten—and the dome
of the Great Temple may play an important
part. The engineers have made room for elec-
trical cables in the hidden joints bhetween
blocks so that the interior can be lighted and
spotlights can illuminate the exterior of the
temiple. They have installed a ventilation sys-
tem to circulate air within the chambers,
remembering bow unhearably sticky these
often became at the original site. The engi-
neer who told me this lnughed hitterly

“Abu Simbel will sink back into oblivion
when we are gone, and ance again it will be
just as it was belore—an place at the end of
the world,"” he ‘said.

All concerned hope that this pessimistic
prophecy will not be borne out. However,
tourist traffic shrunk to a trickle after the
Six Dav War in the Middle East in June of
1967. The new hotel, with a splendid view of
Lake Nasser, stands empty because of lack
of business. In early 1968, the airline that in-
augurated service between Abu Simbel and
Aswan gave up alter a few flights. But now
business appears to be increasing—enough to
hil two daily hvdrofoils from Aswan,

Pespite the luck of a large auchence, the
landscapers proceeded doggedly 1o beautifv
the new site. To imitate the original temple
surroundings slavishly was out of the question.
VRE planners had abways admitted that the

new location would be artificial, but just how
artificial became clear only gradually.

The new hills are respectively 76 and 52
feet lower than the old cliffs, and thal gives
the temple fagades and the rock that frames
them an unexpected appedrance. No one even
considered ragsing the hills to the original
height Every additionnl yvard would have
cost 5200000, and the total bill for Abu
Simbel’s salvage had already exceeded the
536,000,000 budgeted by about 10 percent

The restoration of the rock framing the
temple fagades left something to be desired.
The planners realized too late that the guar-
ried blocks used over much of the front of the
ills were too small—just one square vard of
surfnce each. Because of the manv joints, the
hills conveved the impression of stone walls,
and the construction workers derided their
product as the Great Wall of China,

The question of what to de with the joints,
not only on the exterior but also throughout
the temples, hung in the air for a long time
Dr. Anwar Shoukry, resident archeologist at
Abu Simbel, believed it would be most honor-
able not to fill them all the way to the surface,
at least inside the temples. He felt it should be
clear to future yenerations that Abu Simbel
was o Humpty Dumpty successfully put back
together again. But he vielded to the objection
that erosion would endanger the surface edges
of the blocks, and it was finally agreed to
camouflage all traces of cutting (pages 732-3)

In the interiors and on the fagades, six miles
of joints were so carefully filled that even the
most observant visitor can no longer find
them, On the cliff faces around the fagades,
the filling of another 10 miles of Joints has
helped <often the visual effect.

Rehorm Temples—Marvels of Two Erus

Though Abu Simbel will never again ap-
pear exactly as it did, a new dimension of
wonder has been added. Sergio Frascarelli,
one of the engineers of Joint Venture, summed
it up for me:

"Na vne knows how many man-vears it
cosl to carve these monuments out of the rock.
But we know it took 4,000 man-years to
remove them from the rock. raise them, and
preserve them for posterity. And these 4,000
man-years have not only salvaged the temples
—they have contributed something to them.
The domes, for example. Abu Simbel waz a
wonder of ancient times, Now it is also a
wonder of our own time"
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International Cadet 60-the only riding mower
tough enough to do so many jobs
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Now heres new proof that the
International Cadet 60 15 one
of the toughest riding mowers
built. It's the only one with the
strength and power to handle a
snow thrower, a front blade, and
a utility trailer

Unly a8 buillder of tractors
could bulld a riding mower as
tough as this, The sleek styling
llf tl'l" ]i.l::" |"_'_'_||:|!-'- ];':[E_II- '-".:I_'l.-' LR ke
a5 A surprise. Hul certamnly not
the muscle underneath,

Over the long haul, vou'll see
how smart vyou were to buy
tough, T'he Cadet B0 will work
harder, at more jobs, for vears
longer than most others,

lest-drive the only nding
mower fough enough to take on
four seasons. Your International
dealer 15 in the Yellow Pages

under ““Lawn Mowers" or
“*"Tractors.”
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The great
sail-to-Europe bonus.

Sail from Montreal on a
White Empress. Tha 27,300
lon Empress of Canada and
the 25500 ton Empress ol
England leave from Montreal
and sail through 1.000 miles
of giorious (Juebac country
side before the ocean voyage
o Liverpool What a starl
for a perfect holiday

And onan Empress il
couldn't be more perfect
Courrmet cuisine, Larand
parties. Intimate mignt clubs

Liuxufious aCcommodations

o

Andwithitall the
vet subtle British service
ITyou're going to Europe
go White Emprass. For as
low as $261 one way For
reservations cantact youl

fravel agent orany Canadan

(¥ |
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SPECIAL SA|ILING
from New York to Live

June 3, Empress of Canada

mpeCcanle

i

SAFETY INFORMATION:
Empress of Canadaand
Empress of England, regis-
tered in Great Britamn, meal
nternational salaty standards
[T Nnew ships developed in
1860 and mael the 1966

hre sgiety regurements
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Yacht-Smart
Folbot Sailing
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. YOU relax in joytul Folbot splendor

FOR YOUR SPORT AND FAMILY FUN
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Erpov an armchair satari! The Wild Realm

Animals of East Afirica

This exciting new 200-page Geographic publication will tak
vour family on a breathiaking pictorial safan 1o the heantland
of Atrican wildlite, Here are oms and Joeopards wior | las,
elephants, and graties Mippos, Thinas, 2ehras, and ho nesd
ol East Afnca s animgd Kingdom

fo onder your Copy, plus e other volumes i [he CUrsen] Seriss

of Special Pubhications = Australia Vanuhing Peoples ol the

Farth, and Man Comguest of Space —simply send vour nami
gl address and the words “Serles 1) Special Pubilic athomns
You will be billed fust $4.25 per volume plys postage ad
Fandiing. Circer Irom

NATIONAL GEOCGRAPHIC SOCIETY
Uiopt, B Washineton, [, 1 LT JAt S

See “How™

TR <America Grew

Proves (e Bible

Prodessar Yadin, aulhar nf Massaty, and
gean of Archeglogy n the Hsbraw Uni
versily it lensalem featifies that i
cheglogy & proving the accuracy of
pHBligH higiney, M stalemeits, fapeid
Br with remarkabie accounls of sichen
lagical findings In Beble lands, will give
wou renewsd faith in the Bible. Read the
Hibvle's message of haps felevan! 1o the
chaohic rmas m owhich we Lve

¥

I Send for a FREE booklet loday l One of tep 20 U5, attractions., mone than 30 000

mstorne Hems v 23 burdings, arranged i order of
| BiBLE ANEWERS, Oept & 4 devaliopment. Antigue aulos: farm mplements; foco-
Mips B0 Geiaresl Byl O e motiveas: aiplanes. Nhing china- hobby coliections;
Maw Yarw, WY, 10007 aainlings; much, much more. Bmldings mclode Indian
Stockads; Pomy Eapross Station; Sod House: People's
Store, Planeer Rmirdad Depot. Everything that made
America graat Aduits 31 50; minors B 1o 16, 50 cents;
hftle igts free. Motel, restauranl, campgrounds
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IS WHAT YOU BUY!

and features ke thess enable Gravely to outperform any other compact lracior
on the markel. At Gravely, mechanical excellence s a tradilion and leadership a

seriogus responsibility, Ask any owner why he bought Gravely—we'll staka our
Then see your Gravely dealar, For free, full color catalog

2605 Gravely Lane, Clemmons, North Carglma 270712,

ZIGRAVELY

reputation on his answer,

write Gravely




The difference between
hard travelin’and easy travelin’
is a od Travel Service.

We have & free Tourgide service tha \:
keops vou from getting lost in the
boondocks or fouled up 1n com-
mutet trathe. Mail us a Tourgide
Request Card and we'll map out

the easy way, the scenic way,
wherever you want (o go. We have
a4 travel card worth a hundred

[1mes 1ts welght 1o chsh. 1t's

good for gas and oil, tures and
batteries, and even emergency road service
(el s Grull) at over 30,000 Gulf stations. And for meals
and lodeing arover 1,OOO Holiday lhins.

We have young [adies called
Tourgards’ who regularly look ar our
stalions with a woman's eye. So vou
mever have 1o worry abouat where
o Nnd clean restrooms
With todav's
. 1'-|'-:'I.'-r'.-.11|1',_-‘. Cal's
and smooth roads, traveling should be
more relaxing than ever. If 1t 150, maybe
all you need s the Travel Agency with
Pumps. CGet your Tourgide Request Card
Itom any Crulf deales

THE TRAVEL AGENCY WITH PUMPS
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“The luggage fell end over end,

and smashed on the dock below...”

“They were loading it onto the ship and we saw
the whole thing happen. We almost fainted,”

T'he brutal trulth about travel is, poople don't take
care of your sultcase the way they take care of you

a0 we bulld an American Touristar thatl can take
care of itsall,

Wwe pack sixlean
gvary single

Wia wrap It up with & tough stainless steef fTramae.
Wa reinlorce American. Tourister with fiber glass.

Not jusl on the comers.)

differant strong materials into

Case

(All ovar COIMErs.

And give each bag non-spring locks, The kind
thal don repring open.on impact.

“It seems incredible, bul the locks held tight.
And none of my clothes got hurt at all.”

Wea do everything we can 10 make surge avery
Aamarican Tounstaer hasa long, hard [He.

“When | think what might have happened with a
lessar bag, | feel like fainting again."

L=, Mrs. Allyn Gerds

Ameorican Grosse Pointe, Michigan

Tokiris&d

American Tourister

g e

i

i




Less than

240 calories.
99°% fat-free.
100% delicious.

A good bhreakinst

is an essential part

of any weight control program.

Scale down and get back into !hiﬂgﬁ.
with the Kellogg's® Special K* Breaklast

THE SPECIAL K
BREARFAST

i DUNCE:s Granpd or

Teaspoon Sigar gl
i gunces skim ik
etk Qodton o 183
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