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By LT. GEN. SAM C. PHILLIPS, USAF L L s TGt
Apollo Program Director, NASA el i .:' beal | Canter ab 1 ]

BRUPTLY the flight displays on e . e T e B
our consoles at Mission Con- S R R G R e -I,,.“'-._I, Roeaniiye i

trol stopped changing. The s too long, the cpacecraft would  glowed incandescently in th
curves and lines and scales that told crash oa the moon's uniricnily fao ,  EEAES SO i (pRgey >3
of spacecraft temperatures and pres- i A el B e e T Sy e o e
sures, of fuel supplies, of the fight aite e Fhicn. (AL Wik reAc Ay Il bl rokn: Wik airiet: &
crew's heartbeats, no longer registered he clock showed deadline; 34 minutes  al under Launch Operations Dir
new information. :-..I Now 1 hould by - tcco Petrone wis golng caln 0
“Loss of signal,” announced the Froe T S T R
flight director matter-of-factly. The | pall: Howston. A 1 Bloustonr:  loadink of oevoet wis whder @ T
clock high on the wall said 68 hours, NO Answi tonnz well. (The launch vehicle tanks ho
58 minutes, 6 seconds had elapsed L Eteg tiine, AF CONTES, 10 gk D BOAS KNI, AL O RIS DRYRE:
E-iI‘IEE th'E ﬂlEht hEEﬂJ‘I FInndly, ek Pl muanule, i Loy Lol L0 e al 0 chec)
Apollo 8, its speed rapidly mount- came on strong vith Lee James, Manager of the Saturn \

ing, had vanished beyond the moon's (s ul, Houston, Apoilo § Program. He told n i1
- The m Aere sate. g 111 LAt el e ground support equipm
" - . Wi 1L i1 ' |
Apollo 8B stands poised, its target in R p ey | | . .
sight, two weeks before its lift-off for o o1 , :
the MOON. exmachmoue sy oms (usooen i his 593 hen 1 A1 |
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charncternized the neorods scheduling impe:
ative 1n =0 large and comples an operation

(n closed-crcant television screens we
wialched the three sstronais—4C ol Frank
Hormuan, Capt. James: A, Lovell, Jr., and Maj
fnow L Coll Willlam A Anders—arrivie ol
the lmnch pad m ther white spacesuits and
ride the elevator 320 teet up to the commmmd
moduale. At T-minus-2-hours-and-17-minutes
(3:34 ami) the spacecralt hatch was closed

Al intervals, T checked by inlercom with
Geedrpe Low, Manager of the Apollo Space-
craft Program, who sat ut o console nenrbs
Through our hendsels we Listened to the test

canductor and crew go throush thetrr hnal
detatled cheeklists—much ke the checklisls

I have used =0 oflen a5 an Air Force pllot

rvervihing was GO—weather, range,
tracking network, vehicle, crew. In the Con
trol Center our dispiny hghls were all green
| would hive to miake no unhappy deciswn to
“serub” this a

Anticipation mounted steadily untd gni

impartant imission

ton wis anpounced at T-minus-9-seconds
As [ watched through hinoculars, the Satum
V lifted on billows of orange amd white at

51, the trme we hatl set weeks before

Booster s Hoar Blots Ol S e e b

Lhnd =0, on the morning of Saturday, L
cember 11, 1968, bhegan the hstorv-making
mssian ol l|',||l.r'||l| o |_'|_':'i'|.=.||_- '-|‘||_ grentest of
all human adventures thus far From my notes
and from the detatled transceipt of communi-
calions bétween the mwen in space and those
nn the grouond, we cin e together the haed-
hights of that six-dav flight

"Tower cleared.” 1 hear Paul Donnells. the

Launch Operations Manager, announce 13

|

spCconds after lift-off. The 6.2-million-poond
velcle, burntng 15 tons of fuel o second, is
now past any doneer of collision with the
wmbilicn! tower

A this point, conteol passes from  our
Launch Control Center in Florn
s of Mssion Controd Center at Howston
[exas. and there Astronaat Mike Collin
POEe 5] takes over all communicitions
with the spacecralt as capsule communicator

ionto Yhe

The men m the spacecraft wre enjoving thi
soolies! rocket cide anvone has ever ol
but the roar of the booster, reflected from the
pround. makes hearnng difficult for more than
hadt a1 minute

O 00:32* First word from Borman: e
ciock 13 rienning. He refers (o the clock in

Filii N mankeiles. 37 sevconds sefier hiftt-off s

Eel T CEp od [l gl ¢iirinic mildog
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tie 18y he woas ||'r-|_'-|'

The

"-\.Il-l. I

Fos

Author

EARLY @ive ViR
N | I

o pulling Americans of

| A pa L

et maesnr v 9500 Nomis

Director of Apol
HaT0 1L e R (T
T Eanf i TR

liter. From 1959

e of the Miruterman ooeei]e

NpEagrr i, Ehe heirt ol oul nuclenr cdetense, SATTEnn

Do anel acrodunte of Lhe Umver=ty of YWyiGiming

Lieneral Yillps thew

=l R "'|.|' I""" L1 l|.‘_|.r;;| I|l|...|r ]I

Aown alimost every I

rangmg rom the H

LWy eIl

el |I|= i

af fowar= with the

=i 1144 I:I' L

I1 Eila Xt ||| i

-
- el

— e S 89 FRwE

- e




- i .
Closed-cireuit television (below

Ll SL! '
11 1] '
—— |
i L
| 1L
il et g
L i i f
Pl Con
II il
rearren |
laitlia |
i e 1
C -1
ft: o
| AWl |
I | } wrnili | i Y | |
ir the i 1Y I I




Lhe spacecrnft that stares operating ob the moment of hit-of]
Kagrr, clock, responds the Capliom
Huowe do vor read, Houston?
Lowd ara clagr

L uring the next 11 minutes the craft climbs with ever-inocreasing
poed. The crew watch their pane] display closely; it presents 24
insiruments, A0 event indicators, 71 lehtss and 566 switches: Bo
man keeps his hand on the controls, ready to take action, but th
igloniiatic control sysiem smoothly drops the spent hirgt and seconrd
Aages o the Atlantic, jettisons the esCape lower, and Ares the
powerfal hvdeoeen engne of the third <lage S-1VHB

(N1 E:25 We have entoff, snvs Hormmn

Apallo 'has renched a speed of 25,560 feet per second, or 17,428
miles an hour, enough to go inlo a neardy crreulir orbiit a Littde more
Lhaan s buhdred mitles above earth

“ow [im Lovell unbuekles himeelf from his center couch and hore-
ries 1o atlend to his anvigation duties, He finds himself Qoating Yall
over the place in his welghtless environment. He had not expen
enced this v s two Geming flights, where the spacecradt offered
miich les= moom and he wis alwass -I'.'.||£l|'l| fhEW

He is slso troubiled by g somewhat quensy fecling in his stomach
ar to sesicknese But when he slows down ane takes it ensier

R
Lhir fieeling: goes w

Lovell makes nis st sishtings with s two oplicnl insiraments
A sennming telescope prd posextant—>hOtted o the side of the spice
cralt, Lunng the coast to the moon, the angles hetween cerlain stars
and the horzon of either earth of moon provade a vital check on t

JHICECT L1 % EV SO e :-i tLform o estabiltsh whiere Lhe -'I|I|.|: 15 1 sace,

it speedd, and the direction it i= traveling,
01:53:00 Cabm pressure has been holding at 3.2 pounds per

"An meomparable expenence, Borman
calledd the launch of Apollo & Huoldmg
thrtst tor hlast-off tlettl =aturn ¥ e linkerd
tay Lhe tower by stee! armmes. A Teell pendtion
(bt bW |, arms swWing away, anrd the rocket
frec. “From mare U three miles awpy
we sow flames chootl oot hundoed= of et
reports the photographer, “but we heard
no gl The dlence wns eerie. Then, 15
e=CranelE  alter ienitio the carth=hoking
roar assaulted v " Steachlv climbyne (rights,

the mijghlUest rockel man has ever cilden

fnehtirms 0 tuck—a shoaveier—nio the ai







sopaare inch since lannch, just w here 1t showkl e
be, and the calin temperature is Larly cool

2" P Lovell., who 15 now wiarine the Lt
meclical Missinn
Control can observe his physical conditiun
v lelemetry, has been working hard, huat his
heart rate 13 no more than 70 beats a minute,

and s breathing is 20 to 25 respirations o

harness o the dactors i

minute—all very gooid
U2:01:50 How doe:
CapCom

Very good, very pood

il JFF 2 Illu'r'rr;"l _'_-i-._-

[ lonks gual bl
the same wav it id three vears ago

Bormun s refterning, ol course, (o his Lyemn
il 7 omission with Lovell in Decembier 106%

Although the eraft ic now in “parking”
orbit around the earth, this s no time of in
action, Un the contrary, it s ane of the major
CONOGO) peniods of the fight. Fallowing
4 lone set ol misston rales, we r|lll'-|||:£1i|_'-.'
check oul evervthine—launch vehicle, space-

crodt, trrounc stntione—to clelerimne i s

can gh on to the moon. The decision s GO

U2:0h37 With the spacecraft in
Flawair, the third-stage engine fires the long-
el Burn of the mission —miore than ive min
["his

ULL, to put the spacectait an a path around

FLEN 15 the translunar imection burn
the moon and bock to 'earth, When the 315
segond buarp ends, the crew is traveling faste)
thin man has ever flown before—35 . 537 feim
a0 midles fin hour O anal-
vais showse this -:ll'l"'l to be within 16 Feel poer

e serond, or 24

second of what wie had planped: we would
nnveE bedEn conrlent with 50

“You're o
EEER' h

Your're really on vour
| hear Chris Kraft, Director of
Flhight Operations, sm

0:3:20:59 With the trajectory analvsis rom
ready lior

VINLIT W

.'l|| |.I .-I

pletedd. we are eparation of  th

With o sturthineg puff, Apollo »
Clonpdd ke

cEeule i ot ri Al
it bores throueh the
vy inel-

qusckly dissipate the whit

o ke e alaft sl
Wikt
Flames: serm toswallow the fock
el oiks Apadllontoaes heaverwnrod, For
L iree porspective of its g<cent, hald
the page shove vour hiead
Watching their “troveling man,'

1y Lowell's older son, Jimes, nici
marmsdd lom, Ehe astronaut s lamadls
Apallo 8% Hft-off Marlvp

Hanked by daughiors Sy

_Fl||||.|1
Laovell
san. el

(B1LE II.'ll"'-'.I'.I ||||||_|' L9

gar-0ld Jeffras

fpt L%

the rockel. Borman turne g
-handle shorply inhis first manual control
of the flight This trieeers explosive devices
Lhit sever the rocket from the spacecraft and
redction control engines brieflv o
pull the sproecraft away (pawee 6100, The shock
15 somewhat grenter than the crew expected

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

spaicecrnft from

N T

The third stage, however, appears (o stay
comfort, Horman estimates it |=
only 300 to 1,000 feet awan

L3:55:00 [t locks like 1 neight haoe to do o
ronple move small manepvers o stay aitay
frov bhve front of thas S-IVE .
g close, Iy

|
|III|-I R & |-|.T

H Ahire 15 xEay
spering ool from all sides like a
fiige wlfer sprinkler

s a .

l'he rocket is venting off unused propel

I..J|'Ir.- 1."'l.'|.'! =l ks .ll L |I.'I|'.'.|I.'|'.I'|'|_ |'|r|'!r.|||_|_:_lll .!.Iljr
TCAMHIRL

feiescope mol gnd § see wmillions

|'|I .'I'.Illl

e ol el o
thick thad
sirhtings

Phese are fugl droplets from 1
They are «

wilh =tar

SHewWw storm

recrnlar

.|.|" 71 I'i||u-|'. |l Fi

ter much discussin with thie priovpnl, a
wriner short burn with the reaction contral
engines 15 decided upon

LA, 5 soon di
o 1f, savs Borman, and the Qight controllers

e fowid thee vavth, we ioill

eript in lavehier

Fhis burn increases the distance between
spacecralt and rocket to severn thousand feet,

D4:52:00 Houaton, 1polio 8 with o PRD
reading [ f hanre & nirsdi
ix O, UIMF &8, LMP .02

I'ranslated. this mean that Bill Anders is
reporting on the rendings of the personnl radi-
ation dosimeters worn by the commander, the

C oMM

comnimand modale pilot { Lovell), and the lunar
mothule pilol (Anders

after the crew have
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%-rov view of an Apollo spacecraft: In the crew
coampartment of the command module (bloe) the
pstrofiauls recline on adjustable couches facing an
mitricate instrumend panel that bas been cut away
here to show the men. Docking probe on the front
of the craft, o part of all succeeding Apollo flights,
was not carnied on Apolio B, The service module
(green —life support wmt for the command modale

<warries axyveen-hvdrogen fuel cells that provide
electrical power for the velicle and, as aby-product
drinking water for the crew. It also holds pro-
pellant tanks. The service propulsicn system (pur-
ple) houses the vital engine that takes Apollo into
and out of lunare orbit and performes gl magor macd-
corrse carrections. High-gain antenna, jutting be-
tow, handles commumeations including television
stenals, it can e turned (o pointl toward earth

Saturn V Launch Vehicle

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

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

Baoy, it's veally hord to describe what Hiiy
curth looks like. 'm looking ouwl my cender
window, the round window, and the window
iy gger thar e earth 12 vight mew, I cam
cleariy see the terminalor [the line separating
sunlight from darkl I can see most of South
America all the way wp le Central Ameriia,
Yucuddn, and the peninsula of Flovida.

Anders chimes in: Tell the people in Ticrra
del Fuego to pul on therr rmincoats, Looks like
a1 storm ay out theve

Roger, will do, says Caplom

Vo might be inleresled (o knotw the cenler
window 13 pretly well fogged up,

This 15 oor first hint of a problem that 1 to
plague the crew for the rest of the fight. Three
ol their five windows hecome obscured be-
ciause the sealing compound around them
“outpassez” m the vacoum of space and forms
n deposit between the triple lavers of gloss.
That problem. we believe. has been solved
for future Apolio missions by heat-curing the
sealing compound

053:07:56 Bormun: The S-IVE has stavied
b dlmep, . IL's o famtastic fight

According to plan, the third-stage rocket—
now about three miles awav—is ejecting the
rest of its oxveen and hyvdrogen. This action,
which fills the sky with great flashes of re
flected sunlight for about five minutes (page
Gl 1), slows down the rocket. It moves toward
the east side of the moon, well out of the was
of the spacecraft, which moves toward the
west side. The moon's gravity will throw
the rocket into solar orbit

Ua:33:00 Velocity has been dropping dra-
matically as the earth's gravitation pulls
steadily back on the spacecraft. Now, less
than three hours since TLL and only 25,900
miles out, the spacecraft’s velooity 15 down to
about 8,600 miles an hour

06:20:00 We have started maneyyering Lo
PTC. Jim ts taking off his pressure suit.

PTC means 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 n fast flight to Houston., There |
take my place in the Mission Control Center
tor the rest of tho Apollo fight

LY



049:24:00 Astronaut Ken Mnottingly, taking
ms turn as CnpCom, calls Anders: Sometime
shren 1E's convenien! for vou. I wowld Hke b T
ap oxrveen Vwel-o&il e

The three (uel-cell powset ||| Lts 10 thie servicn
miodule ace the electric-power generating devices
tor Apollo, Oxvegen and hydrogen react in thes
cells to provide electricity, drinkable water, and
heat. A porous metal plate through which the
oxveen ind hvdrogen pass might wet cloeeed nnd
must b Aushed out about every 10 hoors

10:55:00 All your systems ave GO, CapCon

ell5 the crew, Some 60,000 miles oat, the spoee-
CTAlt 1= fdue ior miGcourse correction, the hrst
of the fight It will be 4 major burn uzing thi

ervice propulsion svstem, SPS. which has not
peen tried on this Bicht. Thi= encine, thoueh it

I proved extremely relmble in all tests, ix

critical

L 15 the spacecrait's only signibcant
nedns of propulsion. it must not only put the
Crall into unar ottt but it must later take i
out apain fnd send it back to eartl

L0000 The engine fires foo i secors
adlding about 75 feet per second, ar 17 miles an
hour, to Apollo’s velocity, Inm Mission Control we
ire pleased s we observe on the console die-
play= that pressure and temperatures are nor
mal, indicating that the engine is working fine

L1000 CapCome: OK., number one o the

.|-!- IEII |-'I-|.-I-I_'_:' | II|II: .III |-'I.IIl .'Ilillg:lllllI .|r'|-'|.||- e (e iR
iy Hid |I| i |II'II iidl _II'||‘ "Ilr W

0 Borman turns in for some much-needed
rest, But be has trouble going to sleep and asks
permission (o take a sleeping pill. We did ned
k riow 1L LN Ul bhal wction woas (o have po
Lenimn |_' SETIDUS CONSET W Nees

12:0:00 Lovell and Anders continue with
s Keeping chores. 1 hev report that they an
ready Lo make o perniodic dump of the tank hold
InEg waste water from the fuel cells. There's n b
of Lhe easvomoing banter thiat oftén MIETSErses
the technical conversation

Virii've lovokine pretiv small docen there moto
Honslon

We're carrving a big stick, thoieh

K., we've dumpiny mow. Howston Wi
fimaliy Fol some stavs e Y

Lovell has KPETIeTnCedt difficultv fined i real
fars Decause of hight scatterning 1o his teles Ve,

1
but now he s0e¢s 3 hliz-

FAarad ol e ervsials
13:26:00 Borman i A

et 1l having some teou bl

iR
FolneE to =l Cud ]
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i FLEE
|I-. . II.- i By f s i e = = n
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tiew dowm here for g - i F sl

—all

Already farther oul in spoce than man ha
i g A 1055 T !'_ T} I| ", i Fasil i L B -r.llll-l'

gire down on the shallow Bahima Banks
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of the United States and the West Indies, butl 1o the northeast a huge st

swirls overthe ocean. The spacecraft has now kicked out of earth orbit
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“A Most Fantastic Vovage' 513

Dr. Charles Berrv, Apollo flight surgeon,
takes the ynusual step of talking directly to
Horman instead of going through Caplom

Frank, this @3 Chyck. The storv we pol from
the Lape and fom Jime g sohtle apo woent ke
this: At some 10 to 1T howrs ago, vou faid o
wrase BM, you vomited funce, you had a head-
acfie, You ve fad some chully, and tiey Hopgl
vou had a fever, Is that affirm?

feperybiing is drie, bt [ don't have a fever
e I seept for acouple howrs and the nousea

[F EONE thank g1y :I'_'I.'I'.l.'J ML LY 'H Pl siiapr

right mot.

And as we wemderstand 18, Frank, neither
Brll nov Jim have anything af the present fomy
vome Hansea. £y that right?

Vo, mone of us
all fime now

[Or, Berrv presc
future troubile, and we
Mission Control

since Borman and his crew were in excel
b foirs

pxcepl

e mirnisenfed now. We ari

'llll'.‘- methcil treatment {or

o into conference at

lent ohvsicad and mental comhition
ance ey
symploms, Lh

I weongldd

andl
fronm @y
recommends that the Hight continug
take peérhaps 34 hours to bring them home
M HIY We'ne nof |

I 5
.:il.'.]li.-.IE. AEe FIL vy .I:li'li'.-'l'llr"-

recovered Berry

worried about t

Hong Kong flu because the astronputs, as

L B bt
well as the other kev people in the Apaollo
Frogram, have been immunized

Hut it would have been a much toughe
problem had we Kknown about Borman's ill

Cot it! [n the weightlessness of spacy
Astronaut Anders

rlisive a toothbrost

demonstrates how
can b The THY
pietiire wie taken dunng the hrst hve
transmis=ion  fram  the moonship,
FA3G CENY mules from earth

‘A Merry Christmas, and God bless

all of v S Fmm 00D miles in
pace come the words of Apollo astro

™

world on Chrstmn:

pauts to maillions of Viewer
throiehoigl Eh
Eve Here throe o

marvel at

in Virginia
Lrefm  lumar
crbit and hear the spacemen reard the
first ten verses of the Bible: “In the
CHEEInning created the

and the earth
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e time e was suffering. This 15 the
me Lo havinge fo make a2 major de
the Hight af Apollo 8

smotthly, thanks to leskons we

learnes] and corrections we miade after earlier

Tl'lﬂl':f- Lhat mosuch cecison: Provie necessiary
3L:15:00 About halfway to the moon, the

Apsllo crew makes ils first TV presentation
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To see the earth as it truly is, small and blue
and beautiful in that eternal silence where it
floats, is 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, unappetizing-

even different terraces on the way down " Apollo crewmen photo Io0oking  plac
d-mile-wide depression on Chrstmas Eve as they soared ave Borman. Here the astro
nE pear stde al an altifude of 175 miles, Small but almost y nauts camera looksdows

Feriler ab lower riehil 1s SJLEY 15 X On unnegmed crater

Une of the amazing leatures of the surface is th
Botman radios from lunar arbit




the far side, Apollo 8 crewmen per-
sonally assisted GEOGRAPHIC editors
i making color corrections on thes;
photographs to conform with their
ohservations

still smaller one inside that, Anders
Ikened the lunar Tar sicle to "a sand
pile my kids have been plaving in

checks on navigation, computer, and spacecraft systems

62:34 100 Finally capsule communicator Ken Mattingly
savs: Evervihine lookys GO vight nou

OK., Ken, thank you, We just completed Davy 3, meal |
amd now are each going to lake a rest peviod

QK. real fire. Wanted to ask if vou wonldn't tvv to gel
some sack Lime before we go in. I8s goang to be a big day

65:12:00 Borman startles us with an announcement

A: o matler of tnlferest, we have vel Lo see the moon

What else are you seeing? asks CapCom

Nathing, savs Anders. It's like being on the inxide of
3 submarine

In truth, over the avell has
caught sight of the moon, and then anly through his tele-
scope. Actually, 4 small crescent is vicihble, but the space

ong three-day trip, only

craft has been in the barbecye mode much of the tme with
the windows turned away from the moon. Besides, all but
two small windows are fogeed up

It is edarly in the moming on the dayv before Christmas
Now our clock in Mission Control is counting down the
time until loss of signal, LOS, when Apollo slips behind
the moon. Drawn ever more strongly by the moon's gravi-
by, the spacecraft is accelerating rapidly. With 17 minutes,
31 seconds to go, the big charts at the front of the room
show speed of 6,467 feet per second, and the moon only
|, 300 miles awa

Ten minutes, 20 seconds: 6,836 feel per secand, 950
miles away. No word from the crew; they are too busy

Five minutes, 30 seconds: only 670 miles to go. Apollo
nurtles toward the moon at nearly 5,000 miles an hour
Anxious faces throughout Mission Control watch the clock

68:57:06 Jerrv Carr calls: Owne minute to LOS. Al syvs-
tems 0. Safe journey, guys

Anders rephies: Thanks a lot, troops. We'll see vou an the
alher suide

In Mission Control, we can do nothing but wait. During
simulations in recent weeks. this has been a pood time for
collee breaks But not Loday

Aboard the spacecraft. now out of touch with earth; the
crew closelv watches the [YSKY, the display and kevboard
of their computer. Information from the spacecraft's
computer, Irequently updated with information from the
ground, shows on this display. In the hnal 30 seconds be-
fare lunar orhit insertion, a countdown Aashes on it {ace
Al T-minus-five-seconds comes a final GO/NO-GO: the
compater, in effect, asks the crew, “Mav I proceed?” To
execute the burn, Lovell punches the “proceed”™ ke

69:08:20 With t
service propulsion engine fires beautifully for 246.9 sec-
ands, reducng Apollo’s velocity (o 3,721 miles an hout
The spacecrafl goes into an elliptical orbit around the
moon, only 7O stalute miles at its lowest point, 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 33

e spacecrall pointing backward, the

minutes have elapsed since loss of signal
6:32:44 Suddenly telemetry is re-established. We've
made 11! Fank pressures and engine data look good. And

119



Tim Lovells welcome words ring through
the room

{ro ahead, Houston, Apollp 5

[ here 15 an exchange of thlormation about
the burn and about the |I1_'r[.I||'|‘1:_.,;|:jI,I_' al thi
walter evaporators that help keep the spoce-
el cool Then r_.._l.[ll:_llln' sy

Whiat doees the ale moon look like?

LA, Houston, Lovell replies. The moon &
exsentially gray, no codor. Looks ik plasier
af Parix. Sort of vravish sand Caming b
not are e old friends Mesyier and Pickering
cratersy gl [ looked af so much on earth,®
ind [ can see the ravs coming out of Picker
g { liev ook ||:"Jrl'|l ":-.II.'.'|" :'|p'.'.l ||'.'r.:4|-_-.'|l N i'.l'lr

"|'. ¥ 0 !'-".'-e PRELE TS

And then a practical note from the ground

Bell, of vou can fear vourselfl away from
fhal windetw, wed ke von fo twrn off the
W ardiry evaperaton

Lovell continues: We're gatting guite a bil
af confrvast as we approach the terminabo
Fhe:wiew appears to be good, no veflection of
the sun back te our eyes,

He describes seving a triangular mountain,
i landmark that points to one of the proposed
Apollo lnndine sites

Apain, a practical note, Borman calls

Honston, for vour informalion we fost vadio
entact al the exact second von predicied, [ He
reders to loss of stgnal as they went behind the
moon. | Ded vou tern off the tranamiiters il
thial tsmef

Honest Ingun, we dedn’t

This jesting conversation really holds o
deeper signthcance, The exact timing of foss
ol =iy resssures both '|'|-|_' CTew .jj|-|i LAY e
of us on the ground that the trajectory was
COFTeCL,

Wikile these other puvs are looking ab th
moan, Hormian continues, [ want to make s
we have a pood SPS

He wanls a repart from our instrument

S T hat Chelset] Mairlen thit Moon.™ n wenneth
F. Weaver, anil the woall-mop supplement, The Earkh's
Moon, in the Felirmare 1068 NaTiosal Geod oyt

"We can see guite o bit of detail,” Lovell
reporied a2 Apollt 8 orhited the near side
This photograph, token with & wlephoto
lens, shows the 06 mmle-wide crater Gonleni
s Criovssed by o promiment rifle that cuts the
miter wall Above, lelt, are craters of the
Colomba aml Magelhaens groups. Back on
curth. lames Lovell summed upe “1 stepped
ol of the house o few diays later and lookod
e at the moon, and 1 could scarcoely helieve

Ehatl 1 wies there” Lt B dbl ek
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Passengers on a jetliner
view Apollo 8's re-entry
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'he Brst circumnavigators of the moon grin s they come aboastd thie Forkiows

Aniders and Lovell wear beards after six days m space, Borman used an electne razor
i thie hals CH[AEETT Malhwns of television viewers wilch thi WeElcomineE recenlaab, remi

¢ in LleE Yovieer ale return. ARer thankir ¢ LN CArTier



made their fhght possible, the astronaut

gy below, there (o hebr Coneratulatunn

fram the White House and to talk with

thieir families m Holdston

the first astromauts will do on the lundr surfac

85:43:00 (dn the ninth and next-to-last revolu
tior, the crew provide another TV presentation
with graphic descmptions

RBorman: e moon 1z o diffevent Ihang tooeach
ane of us. . My oown tmpressron o5 Lhal 18 a vasd,
-r#rir."_'r. .’.'l.l'll‘-'r.-z'.'.".‘.l.',.: Y af exisience, o preal FX NI
of nothing, thal looks vallver Like clowds dnd cloudg
af pumtice stone. It cevtainly mould nol apfem 1o
be @ very iniling place to (e or work

Lovell: Framg, my thoughts are very stmilar. e
vasd lonelimess of Hre moon wp letre 15 ouie-enafriring,
and 1 makes you realize pust whol vou ave Dack
theve on earvth. The cayth from leve 1y a evand ooy
fo the bip vasinegss of so0ce

Anders: [ think the thing that by omepressen ma
most 15 the loar sunirtses and sunset: The long
Hadows really brine ot the relrel

Borman: The skv i3 petch Block and the moon
getite dight, And the vontrast belgern the vy and
(e moon 5 0 vl darr: line

Lovell: Avtunlly, I think the best way fo deserily
thas arei is a vastness of ack arnd white, abselitels
B oo

Borman: The sky up here 8 alsep ratlier forbid
dine: & forehodeny expanse of Mackness wilh o
vhary vindle n davisgnt

The description is grim. Yet these men recognize
miore 'than miosl people do, Lhatl an this fortedding
moanscape e enormons scientific and technical

chillengees Nan's knowledee will make sienificam

riiins fram the instruments futare ostronciuts will

leave on the moon, ind rom the lunar samiples

they will soon bring back

Ax the SO CCTERL ST PIOARc e 3 ||'||' LETMINALO
the crew comment an the sharp contrisst between
the Heeht and dark areas below, Then Anclers intmo-
cuces whitt many people remember o= the most
moving moment of the fieght For all the peopl
back on earth, the crew af Apolle 8 has @ messag

phal we world ke Lo send to vou

And so these three astronaugts, who more than

anny other men have seen the evidepee of creation
pause i their journevy to read, in taen. the mos
approprale words smuaEinalile for the scene Below
them—the majestic opening words of the Bool
iil fai*miifsi=

In the begmnnenp God vreated the heaven and
the carth. Awd the varth way withogt form. andd
vold: and davkness wax npon the face of the deel
ind the sporel of God moved wpon the face af th
wpiaters, Amnd God (Il Let there bi etel: andg there
whts Gight, And el sow e el thal o way cood
il Gend droided the lighl fFrom Lhe dorkness
Vind CGod saw tha! it was pood "

il from the crese of Apollo 8, we pause wwith
rocdrnipint, geod ek, o Merey Chiristmas, and Ceorel

|I."II ] |'|'-I |-:r..'|”"| id il :'_r YA |-II|'|l _:|'|'||'.II I'.]"|r|I.'



fa.50)

The pace now begins to quicken ps we all
premre for the transearth injection, Lovell
miukes a final star check and straps himsell
Hack in his couch, CapCom mives his |ast
mizssage before Apollo s out of reach over the
far side of the moon

Apoalle 8, Howston. We haze three miniites
smbil LOS. All syxtems are GO

And from the spacecraft we zel a very terse
Roger. Thank vou.

| 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 dizsaster and loss of three
brave men All over the world people are
holding their breath, waiting for the spice-
craft to reappear over the lunar horizon.

RO:28:47 We have the siznal; a cheer goes
up among the flight controllers. There s a
hit of trouble locking on, then, once pgain,
Lovell's voice brings reassurnnce:

Please be tnformed there 55 0 Santa Class!

Behind the moon, &t 5% hours, 19 minutes,
wnel 17 seconcls, the farthful engine had fired
for 201,57 secands, placing the spacecrafl safely
on its trajectory back (o earth

Holiday Dinner in Space: Beal Turkes

It is Christmas morming now, Deke Slay
ton, Director of Flight Crew Operations and
himsell one of the original seven astronauts,
takes the CapCom’s microphone: Good marn-
ing; Deke heve I juxt would (ike o wish you
all a very Merry Chrisimas on behalf of every-
one in the Control Center, and I'm sure cvery-
arie arinind Lhe werld. None af us ever exprected
i better Chrivtmay tham this one

And Borman responds: Fhank evérsbody
on the ground for us. [ty pretiy clear we
wenildn’t be anvwhere if we didn't ave tiem
deing it or kelping nus out here.

The spirit of generous appreciation for the
team play that has made Apollo pessible i
strongly characteristic of the Apollo B orew.
Repeptedly during the fhight, and after, they
payv tribute to the Might controllers, the engi-
neers and technteians, the multitodes of work-
ers in the actories who put Apolle together,
the fir-fiung network that trocks and recovers
Apolle astronauts, and all the myrind others
who carried out their roles so faithfully

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

National Geographic. May 1969

symbol of excellence inworkmanship through-
out the Apolle Program. On posters in foc-
tories and offices across the nation, Snoopy
hans encournged workers with such maxims
as this: “It will not he one man going to the
moan . it will be an entire nation.™

For the astronauts, the long, relatively un-
evientiol dowrihill journey home has begun

While some of us i Mission Control have
cold coflee and baloney sandwiches for Christ-
mas, the crew aloft enjoy their best meal of
the trip—real chunks of turkey with honest-
L-gondneds eravy that can be enten with a
spoon instead of squeczed from o plastic b

They catch up on sleep, make plensant
jokes about fiving savcers and Santa Claus
and the fact that lsaae Newton ts drving the
sppacectaft. Al one point Bormin sums up the
fight as "a most fantastic vovage "

They enjov hews of congratulatory mes-
spges poaring in from all over the world, even
from Russia and other Commumst lands
Evervone seems impiressed, in fact, except the
lew members of London’s International Flat
Earth Society, who sav it is all a hoax.

128:01:00 In their last TV presentation,
while still more: than 110,000 miles out, An-
ders remarks: £ thonk | must ave the feeling
that the travelers in the old sailing ships used
L have, going on o leng vovogs away from
home. And now bthat we've headed back, [
ftave that feeling of being prowd of the irip,
traed siell happry b be gomng back home. . . We'll
see you back om Hhial good earth very soon,

The loe from now on has Tittle excitement
untyl 30 minules from the end of the flight
Then things begin o happen fast

146:25:485 The crew in their command
module jettison the service module with its
cngine and its supplies of fuel and power and
oaveen. Mow the commuand modole 15 very
viulnerable. And the velocity 15 increasing dri-
matically, rising Lo 24.695 miles an hour

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

146:46:37 Radio blackout beging, to last
just over five minutes It i< caused by joniza-
tion of the atmosphere around the plummet-
ing craft. In the predawn diarknéss, an eerie
orange glow surrounds Apollo,

146:47:23 At about 192,000 feet, the heat
shield proves. its worth. Iis leading edge
reaches o tempernture of 5,000 degrees, caus
g Yo real Grebull™ To Rorman it is like being
inside a neon tube. Now the astronauts bricfly
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And Now to Touch the
Moon’s Forbidding Face

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

By KENNETH F. WEAVER

Assistant Fditor

ECENTLY, the National Aeronsutics
R:mrl Space Administration received]
letter from a South Carolina schoolboy
“Dear Sir: 1 want to go up in space, but |
wanl to do it while I am little and too vounig
to be afrmdd of the dangers.”

I thought of that voung man and his letter
on a recent visit to the Grumman plant an
Long Island where the lunar module—known
as the LM —is being fabricated. This space
taxi, designed to carry two 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
designed to traneport men.

Sauat and ungainly, the LM supgesis n
bug 23 feel high. It has o two-part body,
spindly jointed legs, numerous bristling an-
tennns and ilF'I-IH'I'l-I;ti'lEI."':l. two evelike 'I.".-'Endﬂ‘l.l!':'-,
and an egeshell skin. Fifteen of the strunge
craft have been ordered by NASA, for Lests
and for actual Inndimes on the moon

Ax 1 stipod in Grumman's super-clean room
and watched two of the lunar modules slowly
taking shape, | wondered: Can they really fly?

Outer appearances, | found, belie the guai-
itied of this remarkable vehicle. The airless
mouon does not require a streamlined pero-
dynamic shape, and great sturdiness s not
nocded where gravity 15 only a sixth that of
carth's. The astronauts say thot the LM 15 well

designed for what it must do. And it 15 beauti-
fully made, more than a million parts are fit-
tedd together with a watchmaker's precision,
The LM crums an unbelievable amount of
equipment into its limited space. Not counting
12 tons of propellants; the LM weighs only
four tons, about the same as two Ford cars
‘ot thiz includes a complete life support svs-
tem with water and oxveen for twice the 22
hours of the first lunar visit, two radar sys.
tems, four radio svstems, two computers, and
two major rocket engines—one for lowering
LM to the moon and one for taking it back
into lunar orbit
In fact, LM is unigque on two counts. It =
the onlv spacecrafl capable of landing and
taking off again, and it has the only laree
rocket engine whose thrust can be vaned.

Footpad Probes Signal First Contact

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

{n the coast to the moon, the command-
and-service module has separated from the
third-stage S-IVHE (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 orbit, about 70 miles ap,

In an artist’s preview of man's greatest feat of explortion, Apollo's spidery-degped lunar module
separates from the command module in orbit 70 miles above the moon. Cutawiy painting shows the
nstronouts in their spacecraft as they come around the eastern nm. Earth Bonts in the distange, al-
most a quarter million miles away. The command module pilot adjusts his position by finng two
reaction cofitrol jets. For the sctual landing, the LM crew will frst fire théir own reaction control
jets (black clusters) to achieve proper attifude. Then they will twice fire the hlack descent engine al
thé bottam, the first burn lowering them to 30,000 feet, the tecond slowing thelr speed for the coast to
totchdown Dishlike and star-<haped appendages at the top of the LM are radar and radio antennas
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Fisheve lens focases on Neil A Armstroni
nght) and Edwin B Aldrn, Ie, in 2 simu

o the LM dorme thelr long. intenziv
rainine at the Manned Spacecraft Cento
ror Armsirong, Lhe commander, and [una
masctole pilol Aldrn, d sdcceseful mission
will make them the first Americans to land
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of the mother ship—muoke o one-hour
and-etght-minute descent 1o the moon
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ool on earth = ancient satellite alte
limibiinge down a seven-root ladder, the
two explorers face new hizards. Bul
multtlavered thermal garments protect
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ALADDIN'S LAMP OF THE MIDDLE EAST

KUWAIT

By JOHN E. FRAZER

Photographs by DAVID F. CUPP




Where the boom began: Fxces:




T IS A WAVY, gravelly, sunburned desert
—hut one of the nichest deserts on earth
It has no personi] income tax, and pablic
telephones are free. It has no fre bydrants,
but it ean distll 30 million gallofhs of fresh
water daily {rom the sea. Tt grows spinach in
plass houses without using any soil Tt has
revolutionized its 200kvear-old government
without a single rifle shot or hint of violence
And its overwhelming problem is not how o
pel money but how to spend it wisely.

This is Kuwait—the compuct sheiiedom al
the head of the Persinn Gulf (map, page 647),
Only a few decades ago this Arah commumnity
of traders, seafarers, und nomads relied on a
mud wull around ts capital city (also called
Kuwait) to repel invaders storming across the
sands from inner Arahin _

Today, secure and progressive  Rowail,
only two-thirds the size of Maryland, is the
world's sixth largest producer of oil—after
the United States, the Soviet Unlon, Vene-
cueln, Saudi Arabia, and Iras—and an ex-
trsordinery example of the power of money
to trapsform a nation.

“If we hod not had this development of
rature, thanks be to God,”™ save Rashidl Abd-
ulnziz Aleashid, Under Secrelary of the Ku-
watit Ministry of Forelgn Affnirs,“we probahly
all would be pear] divers™

Hain No Longer a Couse for Rejoicing

I had flown to Kuwait by way of India,
and my first view of it was properly svmbolic
Far Lelow T could see the Persian Guli's lig-
uid embroidery scalloping the Aralnan sands
Then | noticed a thin MWack e penciled
arross Uhe diesert—an ofl pipeline. Inthe guli
a lnden tanker, white spindrift blowing rotind
the bow, plowed ih sunshine toward some
distanl refinery

To my astonishment it was rining when [
landed in Kuwait—a fluch downpour—incd,
even more astonishing, hardly anyvone paid
thi rain the slightest sttention, Bashar Abdul
Raohman, of the Ministry of Guidance and
Information, wis walting Tor me with an mr-
conditioned car, The driver, a tall Bedouin
in a long, flowmg white robe, or dishdashak,
and & crisp white headdress, stepped gingerly
around the glistening puddles to tnke my lug-
paue from the Traninn porter. We splashed

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

In thia arid region of Arabin, where o scant
one to six inches falls in a year, any rainat oll
wis once cause for rejoicing. The people of
the capital used 1o hoard rain water in their
rooftop tanks or big courtyard reservairs, To
supplement this chaney supply, 96,000 gal-
lons of water n day was boated to Kuwmit
City from the Shait al Arab in Irag, 4 hun-
dred miles uway, by the famowus Kowaiti teak
hooms, or dhows. These ships anchored out-
side the harbor until sediment settléd i the
tanks on deck: then they berthed at a jetty,
and randaris, or water carriers, peddied the
ervstal curgo from goatskin bags. Chher ven-
dors-sold it from donkey carts or trucks,

Seience Solves the Water Problem

I «oon understood why a thiinderstorm
and sudden torrents of min ho longer excity
Ruwanitis. When' fortunes from a1l began 1o
saar i the early 195, one of the nation's
first major expenditures was construgtion of
the worlds largest water distillation plant.
Now, in wave hurdly dreamed of in an often-
prehed past, income from oil is helping stuke
the thirst of Kowmt's 262,000 ctizens and
270,000 foreign resadents

| went with Bashar a day or so after my
arrivil to inspect the mammoth power-und-
waler complex at Al Shuwaikh, southwest of
the city, After introductions gnd o cup of
Ruwnit’s potent coffee, 1 listened as Tawhn
Hassan, one of the plant engineers, explidned
the deuilting process.

“The salt water from the gulf i« pumped in
through six pipes, each of which ¢an handle
1,200,000 gallons an hour,” said Hassan
“Then natural-gas heat evaporates the waler.
Wi condense the vapor into o liguid again—
water in its pure, distilléd forme It has po
minerals th it, and iU's tasteless "

He handed me 4 brimming glass *Pledse
trv it.” He was right—no taste, whatever.

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

From Al Shuwaikh the fresh water fows 1o
22 distribution stations; and trucks deliver it
to users (pages 634-31. Prices range from $2.40

Splendor of the Ambian Nights embellishes Kuwait's official guesthouse Planned as the
private pleasure dome of & roval sheik, Al-Salam, or Peace, Paluce was purchased by the gov-
ernment Tor 88,400,000 Tt withesses glittering receptions hiehd by and for the Emir. Ak head
of state of this pow-wealthy land. His Highness Shelk Sabah al-Salim al-Sabab recejves
an annual income of 28,000,000, but voluntarly returns one-afth 1o the national treastry
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o 53.00 a thousand gallons—compared with about 44 cents
a thousand in my home town of Philadelphia,

Ruwait added a water strike to its strning of ol strikes just
A tew years ago. Now the manufactured water sapply s
being augmented by millions of gallons daily from an acel
dentally discovered underground lake at Raudhatain, near
the Kuwait-Irag border

| had an inkling of what it was like to get water in the old
ffavs when | chatted with Bahoo Tirathidas Gidwanm, an In
dian bank officer, atter one of Kownt's sensonal sandstormes

“If a storm like that came up suddendy,” =aid Mr. Gid-
want, “the dbhows from the Shitt al Arab couldn't move out,
and sometimes, during a '‘red” tandstorm blowing m from
Svria and Irag, no water might arrive for two or three dave ™
several times thereafter 1 witched shawls of the gritty par
ticles whirling in from the gulf, becoming so impenetrible
that I could not even see the park across the street.

Ssowndiavs the water ships are gone, their uselulness [ra=l
huwait itsell jlmost floats on a sea of ail, and oil has huile
the most modern city in Arabin The field at Burgin, about
25 miles south of the eapital, has breen called the most pro-
ductive oil field in the world (pages 636-7 and 6635 All

Ancient foe:
the weather

UWAIT, tuckeed in 8 blddng
K corner of the Arabian desert.
endures sumimer lemperatures thal
reach L2007 F. Kuwait City, amaong
the warld's hottest cagatals, claims
to he the most ur-conditioned
Windstorms frequently sandblast
it with choking grit. Below, o
combination mand- and rmnstorm
atters & lonely sitamobale Bain-
fall, a meager one 1o six fnches a
viear, once called for rewicing. Now
with dhistilied sed water available.
downpours are 4 nuisance. Hold
ing up thelr dishdashabs, trodi-
Dol Rowing rohes, pedestrians
frmeht) aid = cab driver searching
foar an 1gnition Keyv lost during g
deluge, A Monting carpel hos mun
acrodanid on the stdewnlk
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Kuwait, Aladdin’s Lamp of the Middle FEast

told. Kuwmt's proved reserves of cruide oil
are estimated at more than 10 bfhon tons—
about 15 percent of the world's supply, So
plenteous = the flow that the Emir, as head of
stite, receives a ;ﬁ:ﬁﬂy incame of Elﬂ,ﬂ-l]ﬂﬂ]ﬁtl
from state révenues (of which he voluntarily
relurns a fifth). At latest count the hatlon's
annual revenues from oil had skyrocketed
1o 35 59,000,000,

Wandrous City Springs From the Desert

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

Any night from the balcony of my seventh-
floor room at the Kuwait-Sheraton | could
see the vibrant answers in the expanding
citv's spangles of light Two decades apo,
where | stood was the southwestern fimit
of the mud-walled capital. Now, illuminated
highways spoked out for miles; roofs sprouted
an aluminum forest of television antennas;
fuality shops ol Fahad al-Sahm Street, ghit-
tering below, sold evervthing from miniskirs
to skain-diving equipment. Where, in the tran-
quil past, Hedown shepherds had prodded
their josthing animals through dusty lnnes,
there was now a cosmopalilan ¢ity of concrete-
undd-glauss  office buildings, marble banks,
cinemns, public gardens, mosgues, hospitals,
schools, and lavish hooses (following pues)

Anid no, only the physical aspect of Kuwail
bt also the mellow truditions of its people,
thelr desert wavs, and their prospects for the
futtre-—all had changed imevocably, for bet-
18T OF Worse.

The Kuwuiti primarily responsible Tor his
country's transformation was a tall, heavily
built shetk of imposing dignitv—the late Emir
of Kuwait, His Highness Sheik Abdullah al-
Salim al-Sabah, He assumed office i 1950
us the eleventh consecutive member of the
nl-Sabah family to rule Kuwmt His vounger
trather, the present Emir, His Highness shetk
Sabah al-Salim al-Sabah, who began his rule
in 1065, is the twellth (puge 646)

Ruwait's revenues from oll were slight at
first—an estimated 500,000 in 1946 when
commercial produoction began. But by the
early 1950°s income had leaped 1o hundreds
of millions of dollars a vear ® Shelk Abdullah
thereupon made two basic decisions. 1 heard
nbout the first even béfore 1 left Amencn,
when I talked in Washington with His Excel-
leney Talat al-Ghoussein, Kuwait's Ambias.
sacdor 1o the United States

“What may surprise vou most about Ku-

e

walt," the ambassador had said, “is the way
ol revenues are distributed Sheik Abdullah
simply decided to buy land from Kuwaiti
owners and pay for it at high prices™

Land was constantly needed for new roacds,
new houses, new affice buildings, new schools
and government ministries, said the ambas-
saddor, and prices began to sour.

“Oiften the same land was sold and resald,
and always at a higher price,” he continued.
“Hut the government kept on busing. This
wig vne of the methody the Emir had cho:
sen to distribute oil revenues—and the lnnd
purchases continued ™

They still continue—though ona limited
scale. Since 1953 about 32,.500,000,000 has
been padd out for land by the Kuwait treas-
ury W omore than 20,000 familles—about 50
percent of the Kuwaiti citizenry. Only Ku-
wiantl citizens can own, buy, or sell real estate
Large landholders, including members of the
ruling family and leading merchants, became
millioruires almost overnight. And even Ku-
waitis who owned only emall tracts of land
awoke to ind themselves affuent

The tormer Administrator of the Amercan
Mission Hospital, Haider Mohammed al-
Rhalifa, told me, “In 19409, my father hought
a plot in the cupital for £1,260 and built &
house on it for 54, 200, In 1961 the government
hought the house and land for $103. 000"

Nor was that the end of his familv’s good
fortune. Haider and s fother and four
brothers purchased another plot outside the
city wall, near the present International Air-
port, for $2_100. “We sold that to the govern-
ment,” he said, “Tor S44, 100"

Foverty No Barmier 1o 0 Secure Life

But what about those who owned no b
—the desert wanderers, the poor of the docks,
the laborers ind fshermen who tolled for o
low daily wage? 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 thian half of Buwaits population. And
muany kuwaitix also fall into the low-income
group, The mimimum daily wage of govern-
ment employvees 15 5225, and some Kuwaitis
as well as forelgners still Hve in squalid tin
shacks on the edee of town

It was lor such Kuwaitis that Sheik Abd-
ullah arnved at his second basic decision:

5ee “Boumn Time o howait,” by Paul Bdward Case,
SNAaTioxaL Genaearmic, |ecember 1957
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SAUDI ARABIA
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Kuwait

E‘ﬂrﬂ' waTion the Bedowm foundod two centu-

ries mpen, huwalt stands nt the héad of the wulf
micesl atinses call Persian bt loval Armbs onll Ar-
bian, Sixth among world
ol producers, Kuwait has
changed in twa decades
from  a  oear-medieval
shetkdom tn o modern
welfare sinfe

AREA: G ATE qguare imdles POIFULATION: 5320 000 (in
A chuding 370,000 foretenen), GOVERNMENT Uonstity-
timal emitate LANGUAGED Arabic jeEL 10N [stam
e ECUROMY: LHL petrochemicls, shipping seajon o11-
tES: huwmt, capital, 1060007 AF Alhmady oil, J0,000

= , T

Y,
Wit angd Saudi Arabis sgroed on July 7, N Rl
ey, ta the admimpirathvg parth J’iﬂq
pastarn Neutral Zone. . to offecs 205
the divition arm comtinuing. bath tatiom enjoy

" wepual rights ta tha senournes ol the antirs sene,

o s e
o —— — e
EYATUTE MILES.

A land Croesas would have envied, Ruweit has increased ber revenue more than a thou-
nandfold in little more than two decpdes, Her people have one of the highest por capita lneomes
i the world—ans] pay oo porsonal meome taxes Inoaddition 1o profits from her own wells, thi
mation receives half the oil revenues from Uhe eadtern Newtral Zone, shired with Saudi Arabin

SIEEIHNE quarters, women's quartess, amnd a
courtvard for hix animals. An ortist on o step-
ladder was pomnting a fAambovant desien
around goelling fan when [armived, My guide,
Saved Uthman Muzeal al-Saeed, the Civil
Crovernor of Al Jahrah, softly chided Hasan
for lavishinge 3225 ‘an such a fornd luxury
The new awner ignored the mild reproach.
*T wont my home to be hke the homes of
other rich men.” he said with a laugh
Nearly 9,000 low:income houses like Ha-

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

A week or so afterward, [ visited a rather
more elaborate home when Iheahim al-Shatta,
the talented voung Kuwaiti who is Director
of the Oifice of FHis Highneas the Emir, in
vited me to tea He courteousiv sent his car
and driver tor mé, and we left the botel jost
in bme to escape the Inte-atternoon rush, This
can be a8 very competitive situntion, sipce
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lomorrow's leaders
strofll to loss at the new
mversiiy of Ruwait, &n
viatoned ps g cenler of
edication and research
tor the Araby workd

Search for a style added
surprising new forms Lo

the skvline In the first
rlecacle of Rawait's tenld
ng bioom Now architects
lifesee O Felumm (o mofe

iraditional Arab  desten

Electronic touch o an
gndcient oustom, leles iston
becanie: the cenler aof at
tentran as Kuwnaites gath
er for pveniomg tea onatsid
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there are 114000 automaobiles in Kuwait (one
for every five persons), and nearly 5000 of
these are Laxis

Mr. ol-Shatti lives im Al Khalidia, one of
the capital’s 16 suburbs. and we sped there
wlong roads Nned with eucalyvplus, pedm, and

casuaring trees. More than 850,000 trees and
shrubs have been planted Lo create verdure in
the desert, and (o serve a2 screen: asains
samdstorms. Trees in parks and along streets
are watered by hand from tank trucks
Firemen, incidentally, also must rely on
irnnsported waler Snce Ruwait has no hire
hvidrants, big tank trucks roll along with the

hire bieade Lo lake water 1o the hre

Tulips and a Peacock Brighten a Home

“Welcome, saul Mr al-shatt, unbolting
e wale door in the high wall arcund his res
dence, In the small garden planted 1o front
with tulips brought from London, o peacock
in 4 cage minced and pranced. Like all ku
waitl ofbeals,. my host wore the nationad

dress, looking far cooler in his white robe
than 1 in mv Western business suil

Inside the two-story house I found quick
rielied trom the dry, blaringe heat howmt 15
probably the most mr-condibioned capital mn
the world, and the al-=hatn residence, ke
mast new homes, wis air-conditianed

subhrk, Mr oal-Shatti's gracious wile, ciime
up to greol me, dand later, with the voung
couple and their three lively but polite sons,
| sipped tex and mbbled at cashew nuts and
cookies in the living room

I felt aquite 4t home in the kitchen, wilh s
electric ranee and refrigerdator. Acrose the



long hall fr
family room where, mv host explained, “wi

it on the Hoor Arab-sty

ym the Ritchen | admired thi
I+ i cink our tea
and waich television

Later, 1n the handsome hibrary, or maki-
padfy, | noticed gmone the hundreds of Arabi
volumes a copy aof  National
Wondvoies World of Fivlie

“1 used material from it on myv TV pro
gram, said Mr al-Shatt, who until res ently

Lt O ETAanni

conducted his own popular Tuesdav-nizhi

thow over Kuwait State Television
CHd Town's Gates Were Locked gt Dusk

In the davs that now rppled swiftly by, 1
bl Many chances 1 expeore (e new b 1
wall. But litke many Kuwaitis themselves, |

en lelt the lure of the peaceful past 1 liked
1o wander al twiheht toward shaclows ST 0TS
of the old town, which bulldozérs eventwalls
Wil rip

F'-I.'I | !.Ir'-.' Py =l |

Apar
noone such area 1s the hospital
| the Arabian Miszion of the Reformed
Church in America 1411 and
1940 Kuwait's only ho -i-"||.'.|. It has beern
g state health service facility sinee 1967,
| asked Dr. Lewis R Scudder, formerly the
hospital's Chief Medical OMFicer whiat k-
witlt looked like in the guieter davs before of
It was a very simple litle town when |
came here in 1939, sidd the American physi
still lives m the |

“1he wall rates were locked at might: and vou

Chan, wihao rapital compinnd
i'lil.":. te 2& a wiltchman LI to et vou Throueh
Vs high
mud of cors reck with mud (ntedors

When I mentioned this
Abdu

(WL

Ol sE« Were One -|--I'_'. | _;|||_-

my friend Bashar
“Myv father-in-law
He doesn't live in it any

Riuhman, he said
sch @ hiouse
longer but filoes toeo there and sit in the court-
varel sun wath his fnende 'Y borrow the ke
We soon halted before thie howse, with ang
i the massive teak doors justly famous in
o w it

within the larpes

Hashar opened a small door framed
one, spraddled throueh, un-
atched the g door studded with iron bolts,
and bade me entes

|. !|i--.||'.'||-|_': '|'._ I
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four—>Ouilt 1n & row with front and rear walls

corrimon o nil 1'."-.l: nad entered the irst wile s
NEre A short

warmed walled courtvard

passageway lecdd 10 a sun
shaded Y [T
granate and lemon trees. O the courtviard on
three swles OpENea o numbier of rmoom

‘Fach memboer of the family oci e
here” —leading mi

moom,  said Bastar, “and

e Chimbet wis the famil
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Eevphian edueator. Dr Zachlogl el-Navear,
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on the floor, and long rolled white cushions
iy ledn against’

On the rooftop <stood a bop-dir, or wind
tower, presumiably of Persinp ordpin. Two
tall vertical slnbs of mud brick intersected
mitdway nt meht amrdes to catch the wind
from any directhiian and then funnel 1 down
to rogms below,

“Nol a bad air conditioner,” [ said

Hashnr aereed. bspecinlly ot dawn when
conl winds blow mn from the desert.”

Quzi Honors the Specinl Guest

A door in the courtvard wall admitted us
to the viurd of the kitchen house We continued
through to the courtvard of the third house,
the daoaniyyvah, o kind of epen-mr socaal hall
for men of the famuly, with rail-backed wood-
en benches 1in the center

"My {ather-in-law and his men @iests sal
hete in the evening to drink tea and coffes and
discuss the davs news.” explamned Bashar

fifalwuimii

Statfed by intermational specialists, the

| B
A LRIF -':||'||

|1, prowicing free medical care Tor all

Strengthening frail legs with the help of o wheeled waltker, a
httle girl pushes theough a clinde for crppled children: More than
D health-tare centers affer medical and rehalalitation services
o even the most remote villages Complinte miedical records ore
Eepl up to date on every citizen and resident of the country

-
L
s

CTTRIEL T

7O b
Hospital was established by the late Emir, His Highness Sheik
Abdullah, brother of the présent ruler. Here in the haspital labarn-
tory, Enelish technician John Lawrence works wath a beam-dires

W face mold wsed in & cobalt treagtment lor cancer, Ia
1940 huwatt opened it= first publie hospital; today the noation has=

Bevond, in the fourth house, had lived the
secontd wife. The whaole compound was, to
my mind, spacious, cool, contemplative, and
a periect svmbol of o Kuwaiti way of life now
rone forevior

| asked Bashar about meals in the old house

“Breakinst uswally around  seven
oclock,” he said. “There would be black tea
flat Arab bread. and white cheese—we'd eal
mint leaves with this. then boiled or fried
parirs. AL noon or 12:30 we ate lunch—Kkowait's
hig meal. Perhaps we'd have maclbus, lamb
and rice cooked with raisins, chickpeas, salt,
pnions, rose water, and saffron: and with i
dakleus, made of tomaloes and garlic, some-
times with eggplant added, and hot pepper
supper at seven or eight o'clock was lighter—
perhaps tred subaids, a prized gulf fsh"

Tn -I'|F'|‘|'IT|I' b S [ i :‘.:rJr:-L- I"-..'Il"n.'l.'i]]r]- STV
guzt, the mational dich. A spring lnmb is
sttiffed before rossting with rice mixed with
exgs, almonds, pine seeds, chopped kidnewvs

Wil=
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and liver, salt, and =saffron. 1 feasted on this
delicacy, and 1 can assure vou it deserves its
reputation as a special treat

It was a piece of chocolate 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 Kuwait. (Foreigners must provide their
own kindergitrtens, and do.|

Literacy Rate Has Already Doubled

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

Farida Mukhtar, the principal, is an Egyp-
tian, Kuwalt imports almost ail its school-
teachers, chiefly from Eowpt and other Arab

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

“We eventually may have the highest per-
centage of educated people in any country,”
Faisal A al-Kazemi. n voung afficial at the
Ruwait Planning Board, told me proudiy.

[ 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 650-3 1)1 Education is compulsory from
age 4 o 16, and svervthing is free—tultion,
books, clothes, transportation, food. A vast
central Kitchen prepares lunches for-all but
the few who go home for noon meals

Ruwail now alsn has ils own university,
with a motto from the holy Koran that poign-
antly expresses the notion's hope for its yvouth:
“0 God, make me more knowledgeable ' Tt is
free to all and accepts a limited number of
foreigners, Enrollment iz 1,300, and by 1570
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salled the pearhing grounds in guest
“We would setout in May,
wtlime to Duhar on the coast. We had 3 crew

recalied Kashil

1
ERes, and 1> haulers, iviid,

1 & divers

Lhvers and haulerz worked in teams of two

and each man knew the other well

deck. and

crew worked, slept,

I'be pearling ship bad a singd
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stone Tokes Diver to the Bottom
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rope basket around myv neck. and clipped
chiat my nostrls. | dived, and when 1 felt my
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And on the land were merchants,
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plo nearby lands, a traffie that vielded 2 con
rabile share of Kuwait's livelihood
vnd oul m the desert were the Bedouin
pomacdic mheritars of the Arab past, grazing
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green-gray arfar. he Bedouin came, pitehel

,.:II- tents of

Ill_"_'._ll'll_ll .||:|| iTEEITRE LEALETH

their rectaneula

HACertt acioss e OPpen DOorce: il | o

Arabia, and Kuwait

wriiBLA

I'ribe | '|_|-||1-'|rr_'|i by Drought and Faming

IIl-] L |".u||

] r"-:'l'.'-.:li- v Ol i

the al-sabahs, the al-Khahitns; t =L nvia
il others of the Anzg tnbe who 1n the 15t

vrah communily oF Jned

FduLrl || | U [

one alreads tablished, nnd around 1756 the

el of the ml==atah armily, theread e
salah the First, was cho
(M khuwait's more modern history [ had
ITid |'i'|'.'|lI e e "J' Sl III" i':l"l'-"'.lI !'II

Jahral. This oasis town wis the

it

0l o ImTerce between the lorces of Lh
I Plawish of central Arahs

il ||-'-:- _|_'-| |-.'.'.'“. E1L] S |=- S

L1 | TETR

L owilked the parapet of the mud-

LR, O[METE L0 LU kv nnd hardlv larger thar
theee tennis cour maved] Uthman Mueeal

T, nd Bl II:'. |. I i "||'-|_|:||'I Ly I!" _E—III-LI_..-
L, [N ll Lo i Beeayvy Wiwnlen oo

'.I"l NLET '||'..||':"|.'. iui

mihn Mubaral
teariul ol

Nnis cCaml -| Nl Oriierei] 4w || s fRneE

:
|'.:!|Il' i1 } I'-|'."|'!'Il-."|
- - -
1 || | | |
M= J IF1h ==kl UL

huilt around Ruwait
epalseed at A
M LW,

andd 14 1eet iEh to b
I 11 Illl .-._.I..'- "-'l.'\- II_I..-I|

wall was nob |"||"|



- —
-'
0
-
- - lablean of change: A B ] |
4" . -

o a = i ifiel 4 i i
| j ! LF ji1 [ b |1 i I
i ofirring cmnl okl At

- - i i 1 n i s l#n

rrou= exeliEnse inl il 1l ol Bl muit g




1P | vl | wl 1 i
| | il | B, Boliwal : rYe b it =l
v ool Ud i the b
| I W & ! | |
i RRLR N | Ara
\ [ i | | |
i | i LATi "
: n Th il 7 il Hi ||ll.-| Keep the Camels Runming
| L (i i1 | L O . | i1
| j | 11 | L1 ! |
| | | I UiEd [ATH | 1 1N 1 |
I | ; irilles eg] 1L YERve ; |
i i § il bk | [ i |
| Aril ! I i | =3 ! !
CiL | | i i I Wi i L1707 B |
1, Teal I ri : | & om Comyj [hen the Bed
Fife- I"¢ n mals | | | un
(11 [ i |
L1 i | | I |



Desard luogrv: Kuwarth busine<omen rest durnng hunt near the Sou

Arabinn border Afte g of streng cardamom-favored cofiee, the m

brie ot i i 17 15 EHIFEL S RNEVL S LR {4 B ITHEE LEb [

(i i | e ar | i 1T i L e i e EALE || i [Tive |
L il Vi §] o 1iEd i i FYIEE 3 CReEd 1R

Swailhed agoninst the: sun. a miconer hnld s e Bodecded until the hunl

biesmin I III L I'! NoOc] rerriory s T ol PR B LiETm s{m AT T
wivEmeEnl o the busho angd Lok AN A series Of 3% IEENE II! W ow L :
Fiii AT (1idnrT iF TiL=N T 11 BT R | il I i 101 {3IviEn
[ i | | | [ 1 | | 1 =i |t 1 1 l I il | i
|| i I I'mi K 1 ||I i | I |
||_|:.-.E._ I!-I -'-I!|| |-| g ! '-.|!'| 15 i = L i ey ||!| i II |'!_--|: 11451 .I'll II_II 4 R I |||_|-_ LR s
Il' .-:E_II i i i . |'i' TR RS II' ._;Ill'l'l i I:ill:l"ll |I|||_|i 1 I_'__i .|-' & i '| {* 113010 D & III I.:I -:ll__I-
dignitary “the place of Intumen in Burgan.” oim ¢ riches i oil
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| saw-what is apparently that place—an oval Why did the drillers shift to Burgans Mr:

depression in the desert where chunks of ol Violet Dhckson, who still hves in khuwait

caturated =and stull blacken the surface. Here pave me an eete explanation. Mrs. Dickson

wits desert vald just waltineg to be extracted! §5 the widow of the late Lt Col Bl B P, Iick-
But nothing happened until a man had con, British Political Agent in Kuwail and
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ary, though 1t <l 501 oL 1L LI |'_!|'!;'| vl 1o write 1T olow | 1S WHS 'I':I' I TEAn !II
Fhe drillers then shifted about 35 miles soulh il 1 were Hving in-a bungalow in Ruwail
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wis a sarcophsagas, and when be and T ap
proached 1t in the dream, we saw & fgure
yellowed cloth

Lo our amazemoent the beure seemed slow-

wripped n an ancient
v to come o life—it was a beaytiful young
wioman. We took her into the house, and the
matd and T washed her and dressed her. When
we went outside zgain and sat near the addr
tree, we heard men shouting in the distance
‘s they approached, she became [nghtened
il spake to us m ancient Arabic: "By life is
in danger,” she said. T he strangers sezei the
oirl and tred to bury her alive. Colonel Dick
son spring to her and, knocking down the lead-
er of the mroup, a bewrdied man. The others
Medd, and he and | led the gird back into the

house. Then he awoke."

Colonel Dick=on described his strange ex-
perience o Umm Mubarak. 2 Bedowin wom
A0 FEmMOoUs s an |r|‘.r|'||r|'T4-r il ||I.'|'i|.|[|.':- -"":I'I!'
informed him that the young woman in the
vellowed  groave
clothes, represented a wealth of ol bured in
kauwail The ho=tile men were [oreigners who
wisherd o prevent its discovery. Moreover
s Umm Mubarak, Colonel Iick=on should
mnil advise them

sarcophagus, W r:L|||||-|| In

ey Lo Lhe elrillers at Bahrah
to abandon the well and procegd instead to
burgan There, by o lone sidr tree, they would
nnd thie bltack gold

Dhckson ol tell the ofl drillers, and was

politely 1gnored, as might be expected. Bun
when, monthe later, he recounted the dream
il meeting of ol executives in London, one

The heirs
of Sindbad
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Lesg ol

Arabian Sen, and Indian Ocean,
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exolic woodls from Indin
(M all Arab dhows" wmte
vieleran sadlor Alan ¥lliers, "]
thaught the Bl Kuwait boonm
el no equals for heauty, sound
onstruction, seaworthiness,
yni] ense i handling™

houwait! shipwrizht Al Abel

wllah Abddul Basowsl builds b
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hir workmen shipe a fatfd, on
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Fhe huwaitls pass the art ol
shipbuilding from fathet to son
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fully saw ench plank and it il
by hand Such skillfully crafted
dhips: often last more than a
centors







A ruler’s gift to his people, democratic governmen!
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Kuwait's hiquid
bank account
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Kuwait, Aladdin's Lamp of the Middle East b7

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 monarchs Todoy, thanks 1o the
new constitution, His Highness the Emir heads
a more democratic state. “Soversignty resides
in the peoplé,” according to this document,
and though the office of emur is hereditary,
power o rule i= chared, in part at least, with
the National Assembly (pages 662-3). Few
states in history can point to such a peaceful
trapsition from autlocracy o constitutional
government

Shampoo Replaces Sidr Leaves

{M the change in the stntuz of women it 15
less easy to speak. Kuwait, on the surface,
remains a man's world Women do not vet
have the vole, but things are not all as they
were; modernity has begun o creep into the
Ruwaiti woman's outlook.

Mrs. Dickson told me she had recently
asked o Bedowin woman whether she still
washed her hair with the powdered leaves of
the sidr tree, The sidr is a bushy, thoroy frunt
tree, known also gs Christ’s-thoen (Zizvpling
spima-christs) because of the legend that it
formed Christ's ¢rown ol thoms. Leéaves of
the tree are dned and pounded, and the pow-
der s then mixed with water to make o lather.
Bedourn women, dnd Mrs. Dhekson too, use
it us a4 hairwash

“Oh, 1 don't use the sidr leaves any more,”
said the Bedouwin friend cheerfully. "1 use
shampoo,™

But Kowait, leaping headlong into the mid-
2rth century, has not escaped problems.

“We have made mistakes,"” a Kowaiti mer-
chont prince said o me frankly. Some were
due to ignorance. some were thrust upon the
emergent, unwary state by what the merchant
called “carpetbaggers and slick operators.”
There were graft and excessive spending, land
wis wasted, houses often were eccentric in
de<ign and shabbily built, and maintendnce
was and s neglected

howait now = catching up with some of

this. For example. a renascence of Arab archi-
tecture adapted to the modern ity seems to
be in the making Until recently most of ka-
witlt's new buildings were ke the new buildd-
ings in Buenos Aires or Bombay or Baltimore
—“internutional modern' ipazes 644-5—and
traditionnl Arabic desizn was largely over-
looked. Todoy there 15 already o perceptible
clamor for the returm ta the courtvard, the
arcade, the fountain, and other Arabic and
Arabesque motifa

The impact of ensy wealth on the huwnoiti
charaeter also causes concern. * [ used 1o work
for my money,” said an engineering techni-
cian. “Now 1 only st for it."

Family relattonships have also altered. *The
wlens ol the father are not the itdeas of the
son, i social worker commented. “The father
miy nel kepow anvihing about the internation-
al politics the son studies at college. The atflu-
ent son, with a car and money o burn, doesn’y
realize how hard his father worked in the
past, the family perhaps living on n pittance
all summer, while the father earned n meager
wage as n pearl diver or a isherman.”

huwaitis, too, sometimes feel like strangers
i their own countryv, at the mercy of a flood
of forelgn experts. There are nearly 700 doc-
tors in Kuwait, but only 33 are citizens. Twao
of them, mcidentally, are the first Kuwaiti
wiolnen doctors,

Nation s Goal: Blend Old and New

The kuwaitis are proud of the transforma-
tion of their land, but the thought{ul ones do
not want to lose the values of the past

“What we wish o preserve,” saud Under
Secretary of Foretgn Affairs Rashid Abdulaziz
Alrashid, "= first our religion. Then our hos-
pitalitv. Then our family relationships—the
feeling of loving and of trving to help and shel-
ter cach ather, Then, the simplicity of ssmple
men and the respect of the vounger for the
older. Finally, our individualism—which is
hoth our strength and our weakness—the spir-
it of indeperndence thal encourages even the
humblest man o approach the hewd of state
and complain of an injustice. We hope all
these will remain,” THE END

New roads 1o tomorrow lance into the desert in search of future townds Thiry vears apn k-
wait had no paved roads and few automobales. The power of oil put {ts feudal society on wheels
and sent it down the path of progress Since the photosraph wes taken, this highway has
been fintshed, giving Kowait City an exprissway 1o the Intermutional Airport and burgeanine
submrbs; its costly construction: a testament to faith in the future by a dynamic young nation
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Re(racing Jonn Wesley Powells

H1S{oP[G Youage
Jowm (e Grand Gangon

By JOSEPH JUDGE

Photographs by WALTER MEAYERS EDWARDS

Both MNatoral Geogrnphic Staff

UR PONTOON RAFTS, the Grrand and the Green, ease down a wingd-
riked Colorado River, Sheéer 3.000-Toot walls lift 1o the sky on either side,
Nving from pipantic red battlements the wile clouds of an Aueust thunoder-
storm. Ahead, the swill caramel=<¢olomed waters seem to vanish ot a bright
line. Unly an occasional spit of spray bevond, and an angry growl in the

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

The growl grows Lo g roar as the current sweeps us onwiartl Now the thrash-
ing tops ol “rooster a5 where the river explodes against unseen rocks, rise
into view. In another moment we are at the bronk and lotk down upon Lava
Falls Rapads in ol its Tury

“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 nose tilts
sharply, and we drop into the thundering maelstrom (pages 670-7 1)

A hi=singe wave slams phoard with the force of § fire hose, Burled in a seething
brown torrent, the bow strugeles upward like a fish breaking the surface. Now
we leap to the crest abend and slice agin into a chasm of churning foam. The
Crrand buckles and shudders as angry waves wrench at the ropes, Rail the rub-
ber bags holding our supplies, swamp the cockpit where Ron steers with the
straiming outbonrd mator

We crive toward a huge rock of lava blocking the river near the right hank.
Its glistening hlnck flank seems o rush ot us; in another instant we pile aeainst
. The boat nits crazily gn the rmging 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 lies behind us

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

It was in the summer of 1569 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 journey through the last impor-
tant anexplored regton of the West, their
courage in the foce 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 4, 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—Diesolation, Catnract, Glen.

In early Awgust, Powell’s party arrived
where Lees Ferry, Anizona, 15 today, Burned
b desert sun, drenched by almost daily thun-
der equalls, their energy sapped by constant
portaging of the heavy boats, the explorers
fnced murderous Marble Canvon and bevonid
it the awesome void of the Grand Canyon

Parts of the Coloradp today lie pooled be-
hind huge hvdroelectric dams, but the 240
miles below Lees Ferry remains much as it
was thén Glen Canyvon Dam, 15 miles up-
stream, relenses enough water to keep the
river as high as it was that summer of 1860.%
We intended to commemorate Powell's voynge
by following his wake through Marble and
Crrand Canvons (maps, pages 676 and 690-01),

Rubts Nomed lor Parent Streams

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

“Welcome to the poor man's Kon-Tikr," he
said. “It's not much to leok at, but there's one
thing about it 1 ltke—it Aoats”

Uhir party was divided equally between the
Grand, christened with the old name of the
hendwaters of the Colorudo, and it= sister rafl,
nametd for the Green River and piloted by Art
Gallenson, Naturalists John and Frank Cruig-
head, with Prank’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 Waller M. “Toppm™
Edwards and I arrived, Mike and Kenny

National Geographic, May 1969

Garrett, sons of Nationnl Geographic Assist-
ant Editor W. E. Garrett, were helping to
load the supplivs aboard.

Handling the bow lines were Rill Belknap,
an old hand on the Colorado,t and geologist
John Evans, on leave 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 Loi¢ Evans signed on, to our
delight, s camp cooks;

Gt of Mud From Distant Buttes

The riverside willows of Lees Ferry waved
a farewell as the Grand and Grees drifted out
onto o gquiet river. We bobbed momentarilv
oni the riffle at the mouth of the Paria, and it
tossed p few tentative splashes into our laps:
That little river, draining miles of high pln-
teau country, was steadily pumping mud into
the Colorado's green current

Ron lenned over and scooped up a cupful
of the brown water, tasted it, smocked his
lips, and handed the cup to Mike Garrett.

“Here, Mike, get used to our well ™

Lrradually but firmly the western cliffs rose
against the sun. We drifted under the high
sthver arch of Novajo Bridee, which carries
U 5. 88X neross the gorge. Then the high
limestone walls drew topether and closed
gently behind us. We were locked from that
time on in the fastness of the canvons,

The long seulptured nigle of Marble Canvon
hias been <o cleanly cut into the plateau by the
rivier, gnnding for 10 million vears with rocks
and pebbles; that it seems machine-tooled.
During it= 60-mile passage through Marble
Canvon, the Colorado drops some 400 {eet.
We were riding down a siaircaze of rapids,
step by fouming step into the carth

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

“oie YLhake Powell Waterway to Diesert Wonders™ by
Walter Meayers Edwards, Gengnarmc, July 19467

T™e. Bellinng desoribnd un upstream run of the (ol
atiddo i jelpowered boaats in “Shoating Rapids
Heverse!™ Natioxal Groorariic, Apsl 1962

ESve "First Conguest of Amideetica’s [ighest Peaks *
by Nicholes B Chich, Groorarmic, June 1967,

Bevond the river's roar, a pool of silence. Discovering this hushed limestone sanctuary
al Shinumo Wash in Marble Canyon, the Geographic expedition christened it Silver Girotto.
Canyon trekkers no longer need fear the “Great Unknown,” which struck terror into the
hearts of Powell’s men. “What' falls there are, we know not,”™ he wrote, “what rocks beeet
the channel ... what walls rise over the river, we Enow nos"™ '
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IN A NICHE OF TIME,
the Geographic’s river-runners
glide dotwn a placid stretch of
the Colorado in Marble Canyon,
naorthern 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.
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Tamed by dams upstream and down, the Colorpdo stll ran
free in Marble and Grand Canvons. Powell’s 98-day trip fron
Lrfeen Baver, YWyomii efided where Lake Mead now hrim
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Lance LUrntghead, Laie Evans, Ar
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Grand Canyon:
museum of the ages
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A harsh worid of burning sun, droughts, and periodic floods characterized the spoch when Hermit shale formed

Armaored trilobites dominated the underses realm whose remains lie Eml:.e.'_‘ldﬁc‘. in Bright Angel shale

Becord of life: A shark's tooth, a lizard’s font-
print, & broken shell—irom such hints paleon
iclomists 1niermret the obiscgre Kosetta stoneé of

evolulion, Gealogicnl cross section, lef1, depicts the

taicway which life climbed from Precambrian

tmes, when only the most pomalive crealures
exisied, 1o thie Permian Pertidl, represented b the

dppermost lavers of the canvon Eroston has erased

traces of severdd permds; strata from the Age of
Lhmossurs, or instance, once towered abhove Hhe

Paintings depict the life of three earher for-
mations Cpger: A two-inch nautilold extends 1
tentacles; 2 prmitive shark (known from a single
tooth] ghosts past sponges, spiny brachiopods, cup
coral, and leaffike brvoroans. M |' die; Dhraronfly
with [0-inch winospread hovers over 2 semi-arid
world of ferns and conlfers, ecarly reptiles | based
g fesal tracks onlv) roam the chore Loteer: Trilo-
Dites, shown [ife-stre, skitter past arock encrusted
with tinv brachiopods; eocrinoids, distant relatives
of starfish, wave MmNy -NRFered Crowns

Fp |
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Fount of Hopi legend

ACRED FRECINCT of the Haopi Indians, this
S travertine dome on the Littde Colorads, five
tmiles east of the Gmand Canvon, was formed aver
the centuries {rom minerals deposted by water
Aowing from the central vent. Hopis, whao call the
dome the sépapu, say thelr ancestors emerged from
the underworld through the spmnp's mouth A
Anzh Aood recently eroded the dome's hase so that
the waler now leaks out below, In bme, mineral
pecretions will plug the lenk and the sprng will
flow tecmdlly again, Calcham carbonate clouils
the siriking bloe ol the siream

Expedition members  (helow)
stalpctites ot a salt seep ooxing from chif walls
it far from the dpapu. Hopls in villnges near the
Crrand Canvan use the ¢rystals in sacred riles

Legends of gold, not sall, lyred Spamish explorer
ion Crpeeda | pek e Cardenns, one of Coronada's
captaing, to this region in 154 They were scek
g the fabled Seven Cities of Cibola, repulodls
paved with pold, but had found instend anly poosr
Indian wvillages Led by Hopi guides, Cardenas

rEamme by

probed fnrther pnorthwest and came upon Uhe
tsgperable barrier of the Grand Canvon In its
mind-stiggering vastness the disappointed con
gustndor saw only the end of his gilded dresms

f1=4

(Continued from page 677
Hrewster Stanton came by, only Brown's

notehook was bobbing on the surfice

Just five days later the party, led now by
atanton, Wt 25-mile Rapds. The current
drove 4 boat rowed by Peter Hanshrough and
Henrv C. Richards under nn overhanging cliff
nmul capsized 1t Both men drowned.

Two nights afterward a violent storm blew
through the canvon. “Nowhere,” wrole a
dejected Stanton, “hae 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 fosmg wind blew silver
ramn in stanting bnes against the shining-wet
canvon wills. We tied the boats at the foot of
the rapids and scrambled up a steep sand
hummock to a rock shelter, where we stood
and witched the river change hefore our eves




It thickened mto a brown stew churming with
lowrs and branches washed down biv the storm
We noticed wath alarm that our boats were
ACLITIE RS within an hour an
telanil of _|i_5'|_'u-_-|'|_ timbers was butlching U

||r|_-:1 KW aLers

apainst the side of the Green, Hed upsiream.
We waded in to fend off the debris

A bense drama of men and an angry rives
was played in the light of lanterns and flash

ight=. Through a long night we pushed and

|||||||_'|| the boats to Llll_'[l them cledr of 1Win

perils—the rocks of the shore and the heavsy

dacrers of wive-borne drftwoo
|':l|.||1|_'|n_'|:'-. Find an |._':||:II..|'_I1|I|1|!1 Treasure

In the cool dawn, bats wheeled overhead
ancl @ Canvon wren =ang s Beart out 1n a
tumbling tirrent of melody that i3 surely one
of earth’s most beputiful sounds. Soon after

Marble Canvon revealed one of 118 secrels

At Shinumo Wash, 30 miles below Lpes
[ance Crmpghead nnd John Evans
¢limbed & little: clif thetr
around a smooth élbow of rock. They soon
Mike sl
I climbed up and found John Evams with

PO arourd his waist ”--_:'. aRd him and lower

Fierry
nned  mil WLy
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down wis the moulh of o cavern
s, “and let vourselves
At the bottom of the slope we

heheld a breathtaking scens

= 2 ¥ E. .
Liraily O e
down slowliy "

The waters of the wash, descending from
the Painted Desert that rims Marble Canvon.,
had hewn out & senes of chambers i the lime
stone. They seemed carved out of the Anest
silver or pewler; the walls, pohshed smoath
ae tyvary, closed overhead to narrow skylights

The first chamber was warm with red licht
reflected from the far canvon wall, Wé swum
a green pool and chimpeved up through a
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e k= and feet. Oval-shaped, 11 held o second

el | g Hevond that was an arched
lporway leadinge up agadn Lo s third chaember
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Granite-Hanked Sockdelager Rapids, whose mamme means “knockoat punch,” lives up to its

He i have one more unollicial sponsor the limestane 100 feet above the nver. We
Ulvsses 5 Grant, Powell's old commander s stopped to admire 1L In the géntle rain
|”||| rraneed for him o -I".-'.'. [risg "I."!!I'. TR '-i"ul:- -|_ _|”:.|_ b _,___I..“! wikh feTT
Tt r Lhe cash LT dent—tor 12 men [HHEON IS ind wild fower Powell, whi
He took the cash. to pav his bontmen named it for a botumst friend, descrbed it as

A zhoestrine: expedition, with, o= Powell i owendl, =et with nomdbon hedbant gemns
wrote, & moddest purpose 1o add a mite 1o the Dour Jack Summer; little given to estheti
ereit sum of human knowledee.” All thev had nusings, called it “a pretty show.” Then he
to do was what no man had tned befor idded, 1 Sumner stvle. 1 wouitld ol acvize

Cn August d K69, they found YVasess tivhbody to go there to see iL"

Praradise, whoere a clear waterfall sushes from Powell's men would hove been incredulous,



reputation as it nearly engulis men and rall. Powell narrowly escaped drowning here in 1564,

ng indeed most archeolog st Wt | shir
bme ago, if someons had suggested that man = In 1954 spelunkers Ar

had pone there to see 11 3, by 4,000 vesr deSaussure reported seeine

aleny maile b easiy tind. W hible |'._|||l|'|||'_|
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Creeck, thewrr heads brushed =omething 2ol
upturned DBashiiehis revealed o 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 piished off into the unkpown on Mav 24, 1807 Sporsos reports that they hod drowned soon

mide headlines across the country. Powell later wrote, after perusing his obituary notices, =
imteresting and rmther fattering to me to discover the high esteem in which I had been held

it WS
I my

sipposed death 1 had atthined to o gory which T Tenr my continued life Bas not fully vindicated,”

After %8 harrowing days, Powell and his party at last emerged from the Grand Canyon's grip unil
reached their destination at the mouth of the Viegin River The intrepid explorer led o second expedi-
tion into the canvans i 187172, and returned Lo the Southwest several miore Hmes to stady its geologny

Dr. Douglas W. Schwartz, Director of the
school of American Research at Santa Fe,
New Mexico, made a study of the four fig-
urime caves and obtained the Arst carbon-14
il Tlu':.. were shockers: Two -|h:rim-.1n.-
vielded dates of 1580 B and 1150 wnoe—
close to 2,000 vears older than any other arti-
fact then known from the Grand Canvon.

What forgutten people could have pene-
trated to the remote factness of these canyon
cavies so many centuries apgen? Thus far, noth
ing has been found to link the figurines with
any histore culiure

Below 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
outl, and carvings are seen, which suggest
architectural forms, though on a scale 0
grand that architectural terms belittle them™

He wis deseribong the Redwnall formation,
a limestone rampart thot girds the river. Its
castellated battlements seem to press against
the skv. The caves Powell mentions are today
called the Royal Arches and the Triple Al-
coves—huge apses hewn out of the imestone
by wind and water. Their shadowed interiors
contumn inner arches and columns and dark




HETEEY il | sl ikl i

and Indian culturés, In a e 1873 photagraph tinset above), the one-armed Powell—he lost his resgit
forearm 1o a Confederate bullet in the Battie of Shiloh—poses with o Pajute Tndian

Lramming many other notnble achievements into his fife. Powell helped 1o establish—and liter
htaded—both the U.S Geological Surves and the Smithsonmian Institutions Bareau of American
Ethnology. He was one of 33 smiinent men who i |28 founded the National Lieigra e Society

Staff artist L. K. Townsend constructed this unusual 4-be-5-foot model of the camvon area from
plastic reliel maps made by the U. S Army Topoeraphic Command He then repainted the surface
to show reliel features clearly, and s1aff photograpber Victor B Boswell, Jr., took this pletare

recesses, Lthe whole resembiling the burinl
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 nbove black-stained rock and
gnarled mesquite trees. Here the Colorado
has collected drear mementos of tragedy,

In 194% an expenienced river-runner, 79-
yvear-old Albert (Bert) Loper, was swept out
af his baoat in 24'-mile Rapids and never seen
agam. We passed the boat, its stern bashed in,
resting under o mesquite tree Beside Presi
dent Harding Rapids, we left wild fowsrs at
the rough gruve where radlroad sirvevor Peter

Hlansbrough Hes buried under x plle of stones
with a large rock a< hiz headstone

There is another grave on this rocky slope.
that of n Morman vouth drowned in 1951 in
Lrlen Canvon His body washed two-thirds of
Lhe way through Marlle Canyon to come 1o
real hete in this solemn, peaceful cemetery,

Ancient Buins Huddle High on o Cliff

Sun-struck, regal, the basin of Nankoweap
welcomed us with light and green trees and
witle white beaches. As we ran the curving
rapids, a bolsterous tobogeran rde down i
mile of nashing waters, we were able to muke

(91




ol andien! strictures, high ap where th Um an earlier trip 1 had flown down to

LASUS ST MIGELs Ehés wall of the clifd Unkar from the S _|I:| Rim |'5u:._|l | y _-|_|;||||.
It 15 o hierd climb of BOO feet, more neart helcopter. We skimmoed the top of the pinon
viertical with each step, until the st 50 yvards lorest for a2 iew mues: there wns no hint i thi

are 4 ledee-to-ledees strupele 11 the ton, Hite abhead that the oreat canvon was thesp

tucked under the chiff, a sernes of small store AN et ot Wavne Learn asked

FOOIMS rémans in near-perfect condition, even wet for what™ 1 replied

though no one his used them (or 800 veurs I hen, suddenly, the world beneath us van
i"..l"l:i_'- anc Mike sarre U R (] %t | pnedl, and w FoWwere njiummeting throuch =

MEe O LIk |r_ 1T, AR W -_',-_,:.,'|| OUL LEPEO A4 colossal =L Frert een towering Clifgs ".-'l..!f-lul

nature so profligate with her wonders that 1l had a broad grin on b= {ace

numbed the senses Dark clouds had built ug
tier soith of u=: lightmng stabhbed a farnwan
waorld: then a ratnbow arched over the entire
anyvan, anchored to one rim (page 687)
*How did anvbody ever make & living uy

here?" henny acked

Thev =old hot dogs o fver-runners
Nk :||_-_|_-||

r

henny, looking back down that long slope

ey i to e omighly hungry,” rephed

Unsolved Mvsternv: Powell s Hieroglvohs
I

owell had noted these and other ruain
with great mterest. In Glen Canvon be inves
tirated an old dwelling with o kiva, the sacred
underground room which the modern Puebls
|!|l||.ll'-_ ||r.|' '|'-"" ANceEsiors, reservi Amlg
religious rites. At the Little Colorado hiz men
found roins, frogments of pottery, and hi-
eragiyphs—which Iater investigators hawi
senrchi 10r 1N vain

The one-armed soldier-scientist made a

shirewd and ocorrect ll|l-|'r'-..|lill'| tNELE Ris
ruing were those of “the people who inhabited
this country anterior to the present Lok
races.  In inter wvears, as founder and fArsi
head of the smithsomian Institution’s Bureaa
| American BEthnology, Powell would hely
Lo open Lhe long-closed book of the history of
i Ioechan tribes
At Uinksar |-!'|'.L_ o stream from SNoan
koweap's cliff stroctures, the river bends
abruptly to the east and churns through
d= in the shadow of a 600-foot chiff. Oppo
site the chiff, bevond a wide beach lesed Bl
with driftwood, a gentle slope containg thy
ruins of an ancient Indian village. Here Dr
stnwartz and a crew of 20 sulwart students

el spent the broiling davs of o FTa s
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Pipe-toting chopper maneuvers through the
camyon wilh its dangling carga, a camiyen) priece
uf a nearly completed pipeline washed out by a
freak 15mch downpour. Now bemg rebusil, the
e will help carry witter Trom Roaring Springs
below the North Rim to thirsty tourst thrones at
Lintil 1= completion, a
lirmited supply of water reaches park headoguartens
aricl s environs from a pumpine station ot speing
fed Dndian Gardens, 3100 feel below the South
Rim. Hefore construction of the pamping =tation

Lirand Canyon Villpge

i 1947 water kad 10 be hauled (o the canvon in

radlroad Lank cars

Pint-size rmumble seal keeps Robert Goetien, Jr.
out of harm’s wav while his inther pims binoculnes
from Mather Point, The Croetfens, from Ceran
Pass, Orepon, werte amang moce thun 2,000,000

vistiors to Grand ©Canvon SNabional Poark oo 19608

exruedition 1o find the fabled Seven Cities of
Ciboln in 1340, Their captain had o niome like
the raffle of Castilinn droms—Lon Garcta
Lapez de Cardenss. He was searchinge for o
great western niver mentioned by the Hom
il

ns; he lound baoth it and the canvon it
harl carved

For four duvs iz soldiers felt ther was
Along the rrm and probed into the canvon
scouts returned (rom one descent o report
with awe that a spire of rock apparently no
larger than a man when viewed from above
was, 1n fact, higher than the tallest tower 1n
Seville, Frustrated., Cardenns turned away

In a cold morning rnin, we wiiated for ngh
er wabter o Hoat us over Hance Rapids

| nskhed Bill Belknap, our resident expert
on canvon |lore, how the rapids got their niime
‘From Cap'n John Hance,  he saidd, “probiulily
Lhe first white settler on the canvon rim. and
one of the Weost's priemer storvtellers.”

“NOg mean jarsr

“Never, Bill smed Y“For example, he used
(o el aboutt the time the canvon was so filled
with heavy clouds that he started walking
across on snowshoes, The clouds started fo
clear and he just made it to the top of Wotans
Throne, It was two diavs before enough clourds
shoswed up to enable him to get to the Narth
Eim. The cloude were thinner, bul so was he!

U'nder  the

lowering kv, we poundced

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

Uhen we drifted into 8 V-shaped oleft of
stark-black schist walls, slanting  upward
from an unknown depth of earth. It had the
[eel of o fortress, an inescapable prison of
blnck rock, under o black sky,
of o Mack river. Blood-red piping edieed the
=leeves of the thrusting rocks. A thousand feot
of this satanic stone rose straight ap on either
sicte, und far bevond ot herv-hued walls shone
in Lthe sunc We were at the hottom, in the vers
crack of doom

Knockout Punch ol the Warld

o Lhis currend

A\t sockdolaEer Rapids some of the can
vien's hieeest waves roll in g roaring cadence
Between the walls of =chist waithout missinge
i beat. Powell thought this wazs the wildest
plnce he had ever seen—the Sockdolager, or
knockout ponch, of the world (pages H88-Y)

“The waves were fnightful bevond anyvthing
we have vet mel,” wrokte Bradiey, “and i

seemed [or 4 tme that our chance to spve the
boals was very shim "

Flow differenl were odr rft=—Dballoons ol
neoprent that could bend, twist, and wnggle
through the mpds—Irom the four nroow-
breameed woorden ot used by Powell

His [arper bonds, the Mord of the Cason,

Lthe ANitty Clvde’s Sister, and the No Name,

I.I'II-I



Mushrdom-shaped thunderhead, with o chilling resemiblance (o.a nuclear blast, blooms ahov

Lhe diztant Sorth Kim bevoendt Mather Poimnl Beciose precapitabion tends (o merease wath afttuds
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must have handled like logs. Despite stout
watertight compartments fore and aft, the
danger of such boats had become evident
i Lodore Canyon, where the No Name was
dashed onto a rock and broken in two. Thes
were termible 1o manhandle over boulders
littering the canvon floor, and it was infurist-
ingly awkward to "hne" them through rapids
—ease them downstream with ropes from
shore. Powell portaged and lined the rupics
far more often than he ran them.

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

Hance, Sockdolager, and then Grapevine—
thiz giant staurcpse of rapids ranks among the
angriest mnd most dungerous anvwhere,

Phantom Ranch —a Welcome Refuge

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

Grrapevine gave the Greem a spin, too. A
flailing rope bit into the valve of one of the
pantoon sections and ripped 11 out as neatly
us & cork from o wine bottle The raft crum-
pled along its left side and was thrown ot
below the rapid wobbling hadly.

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

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

National Geographic, May 1969

wisps floating high in the guiet darkness.

While the national park embrices 1,052
siuare miles, the few miles around Grand
Canven Village are the Grand Canyon for
most visitors, party because of the tounst
facilities—though these are  increasingly
strafned 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 |
stood at the rim near Hopl Peint The abyss
opens al vour feet You stand a single step
awny from overpowenng space, filled to the
limit of vision with oo eternily of aging, crum-
bling rock (pages 696-T), Far below, the rivier
Hashes at the bottom of time

Lafe Lones Span a Continent

The mile-deep gorge of the Grand Canyvon
spans four of the major life zones of the North
American Continent, Each 1,000-foot increase
in elevation ks equivalent o a 300-mile north-
witrd move. Thus the rovens that float with
such maddening freedom from the bottom of
the gorge Lo the topof the plateau pass through
tour life zones, comparable to walking from
the arud deserts of Mexico to the cool green
forests of southeérn Canada

In the gorge itself, rainfall totals only 10
inches 4 vear. More abundant rains reach the
south Rim—16 Inches in an average vear—
anrl a 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 o vear. The Canadian
forest of spruce and hir and aspen is covered
m most winters with 130 inches of snow—
a-deep blanket that has o be plowed through
m May, when the bottom of the canvon 1s
already feeling 707 1o 80° F. temperalures

Tn know the canvon for what it is5, 4 man
must walk down into it Two trails, the Bright
Angel and the Kaibab, snake along switch-
backs from the South Rim and drap 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 be Dr.
Harvey Butchart. A slight man with muscles

Muddy caturact leaps from skyv-high clifls, fed by a rainstorm on the Coconing Plateay. “The
short-lived torrent roared down this side canvon and sent startled expedition members scurrving
lor safety. Because the upland terrain slopes southward, streams ane runofl pour into the canvon
from the north but terd o Bow away from the south. Erosion hos thus gnawed the North Rim an

average of twice as far back from the river as the Scath Rim
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like piano wire, Dr. Butchart headed the
mathematics I'll'I'Ii.]J."I'.][H: ntat dorthern Arizona
Umiversity until his retirement mm 1967, Each
vacatign be bas tramped the canyvon

He was sitting in the living room ol his
comfortable homeé in Flngstnff when [ hrst
miel him. Spread out on his lap were large
maps of the canvon, marked with black lines.

“Each of those lines represents a ke 've
made,” he smd, “I've hiked about 20 miles a
day, about 45 days n year, for about 17 vears
It comes out to about 15,000 miles™

Canvon OHers No Second Chance

| scunned the [nes, traveling o smoathiy
and easily aver the white paper, and tried to
match them apainst what reallyv was thiére—
sheer clifls, narrow ledeges, plunging ravines

“17's a violent environment,” D, Butchatt
saidl “In 1960, & Navajo from the reservation
witlked down the old "Tanner Trail from Lipan
Point and kept going until he fell over dead

J04

The living canyon

[FE, though it often goes unnoticed amid
L the immensily of inamimate rock, takes
miveiiad forms in the Grand Canvon. Four
iferent zones. each with a characteristic
climate, exist between the Boor of the gorge
wnd the platena high above.

shetla Smath lett), wile of expedition
pilot Ran Smith, singecdv harvests the fros
of o prickly pear cuctus al Shinumo Creek
An  orange-tulled “velvet ant™ (below),
actidly o wingless wasp, examines wet
candy provicded by the photographer.

A young park visibor (right) prepoares
tu bliw the dandelionllke seed head of 5
gontEbeard to smithereens. Blossomis of

a lshhook cactus (helow nght) seem almost
incandescent neatnst a stone hackdrop

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

"You have to respecl the canyvon becase
there aren't any second chances out there. It's
Lthe lure of overcoming danger, and mtellec-
tual curiosity, that Keep me at it"

Dr. Butchart can go for four
2d-prouncd pack, estmg only dred (rail, cere-
al, and sardines. We planned better fare for
lunch, and he rose from his chwr and limped
Il the ¢closet lor his com H'l.' :I['lu'll.rr!'l'l..'[l. [ih
his ankle

“A ool thing, he saidd "1 happéned a
weeks ago near Elves Chasm. | made a jump,”
he indicated o span of about seven feet, “und
spriined my ankhe”

“Stll hurt much?” 1 asked

He smiled “Only the embarrassment.”

[ kept that in mind a few davs later when |
hiked down the Kaibab Trafl. T was not 10

AVS On 4
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[eel below the mm when the entire porspe
tve began Lo chanee, And aonce out Irom the
first line of chffs and through the Redwall, |

siepped fl=o oul of tme and space

The canven scars pround vou, and vou walk
onn and on and on Without a line of it chang
i, oF vour objective gettineg any closer. Your
legs float yvou through an endless spectacle
thit seems to have neither beginning noe ened
What startle<, and then comforts vou, 1% that
vou are absolutely alone
commitnd of your own survival

[ 'was chimbineg down throogh two baliion

veiles of thi history of our g-l.lnr_" ."I.'I_'L Fonnt

aredd  ab=olutely in

prints stirred the dust of vioneehed deserts: my
bivots crunched the tiny skeletons of crestures
that lived in séas long gone. L gives o man
SOMe Medsure '.IE. eternity "

It 15 ensy toosay thid shale = simply hard-
ened mud, that sandstone is just sand grains
cemented together, or that Liny sen creatures

ravie up their shells to make hmestone. But to

wpre lowering JO00-Toot chiffs of 2andstone s
maunted by 5§50 feel of <hible, f||_[r|','-|._'|| hiv TIK)

feet of mestone and anotheér 85O0 jeet ol
sandstone and shale, and more above that
—it g@mives one the cene feeling ol lookite

decp into the very ribe of our planet (foldout
[rages iy B-2il

Pirwell Returned to Seck New Aniswers

Canyon geologsts are fond ol the story
of the cowbay wht rode to the brink, looked
down, and remarked to his horee, By rolly,
comething happened here!

Powell dedicaled many vears of s e
o findling out what did happen. In the early

i returnect to  the

1 & l)s !I CAT O I'Ililﬁl‘l':l.'

(Lhearks Deetler 1-r.;u.|]1||1'i!
than his first; the mape they produced filled in
white spiices in the United Stites atlas, The

with 2eoslogical exi

major was influential in establishing the 1.5
Creolopical survey, and became 1= secomd
director. He was also one of the founders ol
the National Geographic Societs

Those honors and achievements were far
in the future. howesver,

whin his tired biend
made their way to the bench at Bricht Anpel
Creck, where Phantom Ranch, a picturesgue
glen of cottonwond trses and rustc wioodd-and-
stone cabins, now stands. The major took a
"We now only musty
Hour suthcient for ten davs, and a few dried
Apples

sar] inventor have
We must make all haste possible.’
The Crnagheads had to leave us at Phan
tom Ranch, but the Grand and the Green
went an. hastening after Powell
Hevonid !|‘:||_ ;III'I-|i.|I

waters of Hokotod and
Widthenberg RKapids, the massive Redwndd
' Calo
ritito swings south into a wide U-shaped bendd,
around Explorers Monument-—a panoramai
aof baking walls of such maognitude that our
ralts chips hwiash in the
gutter of a Wall Street. In this stupendous
landscape, the cunyvon has hidden nway one
af 1tz delicate wonrlers

We tied to the left bank and made our way
LCTIE=S rm'inq.. stove-hot tlus 1o the -irtr o i
sl stream. Chver preat boulders, around o
series of stepiaddeted poois, 15 BElves Chasm
where Roval Arch Creek finds its way to
river level by wav of a beautiful waterfall

The tall plunges into 8 deep pool, and with-
in moments John Evans was plunginge with it
His roar of pure delizht at the freshness and
coolness of the water echoed m the small
The creates a microclimate

gy I,r__:'..| | '-“:-'"

AEETILS L -i'||'|| I'|l"|_-i|-_"r Lid |:|'||_'I MY er

seetimed] like timy

CADYOM Wialer

Mture’s Story of Creathon,” In

Lawtts Schellbach, NATIONAL GEOGGRAPIIC, Sipy |95
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west with the river and entered a mist ITVE s
e place. Conguistader Alsle seems designed
[or ceremomies of the sods It=4,000-foot walls
march in procession on either side, adorned
with huge bave = monumental rhythm, from
river o rim, gives the awed traveleran bm-
pression of power bevond man’s imagining

Hul the Colorado exacts a price for sach
beauty, &5 it had from us in the throat of
Crysial Rapids: water smashing aboard, the
raft grouning as decks shp and ropes turn
Lo iron from strain, & cavern of wateér opening
before o= a= we veer away from the cliff and
ship mto the maw. The great wave hits us
With a crack like a rifle shot, Toppy Ed-
warils pholographic  rig—15
perunds of camera and case bolted o a heavy
Leipodd (page 67 1 b—snaps off and hurtles back-

waterpronl

Clif-honing  Colorado
Fhowes 53,0060 feet below Torn
winp Uwverlook n LUsring
satwnagd Mooy
metil, i 31 0-sguare-mile do-
rriaen i thvalk el go s the nation

Lanvon

ol pirk on the wes

Shy ecavesdropper, & wild
armo keeps a safe distunce
lrom  tweo-Tooted intruders
I he canvon's many burros

b el frism forebeprs

Lirought indo the aren by

||E-"l‘-|'l'.'-'|-l'lr- IIIFI:,.'_ LE

wiard past his head like an artillery shell

Ahd alternately, for every hazard the can
von offers a reward—ihe relief of sun-warmed
sand on walter-wrnnkled feel, the pristine
world ol polished stones and cleanly sculp-
tured white sand bars, the chill splash of
stupdle under o tamansk tree, the skittering
thght of bats as they pour like blown leaves
(rom a high cave, chuckwallias and rcollared
lizards scampering away from t
u bright driftwood fire

Cne might in particular will remain in my
memory. We were camped on a beach below
i big and rough rapid. John Evans was plink
ing his guitar and singing—*Roll, Ritiveri"—
when o tlow lirhted the crosts of the cliffs
above us

“What on carth 1= thatr”

Then we realized 11 was moonlight. bath
ng the high world above us hefore it had

e rackle of

pencirated our depths. We lav back on the
sand and waited expectantlv. In a few mo-
ments the first ravs shot from the distant
eddge of the canvon like a searchlight. Then
the huge orb rpse slowly over the rim; we
could actually see 1 move, angd tmed (s
¢<s than two minutes to full view

nsrent al
It rode into a skv of diamond stars aned cirms
clouds, Hoodmmg the canvon with a ghosthy
bl Jizht

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

After that we began to see small herds of
burrgs - browsing on the talus slopes. eking
out a hving from the desert vegetation. Al
Specter Chaem, a black door cut imto the cliff

fRDAC IS L HdFoine

by @ side stream, we encountered our Rrsi
desert bighorn sheep, standing hke a manesti
tridlemark on the rim above us

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

In the competition hetween bighorn and
barro for water holés and forage, the exotic
s clearly winning and the native losing The
watiopd Fark Service. faced with a hard
decision, has found it necessary to control the
burros’ numbers lest they
mountam sheep allozether

A we slipped ever downstream, we made
one brel side trop that Powell did not—into
Havasy Canvon by way of its almost hidden
entrance. Havasy Creek has cuot so narrow i

slarve oul the

FRELE



710

passage Lo the river thal a man can stand n
the middle and touch each siwde. Bevond is a
spacious glade with green grass—real prass—
and ervstal-clear pools that bubibde and sush
between silver rocks under a canopy of leaves

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

In 1776, more than tweo centuries after
Cardenas hatd discovered the Grand Canvon,
n Spanizh priest, Francisco Tomas Garces,
found hiz way into Havasu Canvon by "a
very precipitous trail " He staved for five days
with the Havasupai, noling with amazement
that the canyon was so de¢p that the sun did
not become visible until ten in the morming.

In recent yvears the number of Louristis séek-
ing out this Eden has increased, despite the
hardships of reaching the village, Supal, by a
lomg horseback trek from the plateann

Where Water Met o 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 cataclvsmie
event a milhon vears avo dammed the Colo-
rada, Erupting from a canyon lo the north,
a river of lava poured into the greal gorge

Worn and hungrv as he was when he dis-
covered the place, Powell was carned away
by it. “What a conflict of water and fire there
must have been here! he wrole. © Just imagine
n river of molten rock, running down into n
river of melted snow. What a seething and

botling of the waters: whit clouds of steam
rolled into the heavens!™

{ver the vears, the Uolorado has gnawed
away the lava dam, and [allen boulders have
created the niver's most fearful rapids.

High above our camp atl Loava Falls toweéred
Toroweap Overlook on the North Rimy. It 1s
the only place on the canyon rims reachable
by automobile where the visitor can look
stiaight down on the river

Un the way to Lees Ferrv, [ had found my
way to Toroweap down the 65 miles of dirt
road from the end of the pavement near
Fredonmia \mup, pages 6%0-91). 1 had also
found the comfortable stone house of Ranger
John Riffev, a spare. weathered man of wry
humeor who has patrolled this 200,000-acre
clistrict of virtunl wilderness for 25 vears

“When I came here, T igured Ud do 10,000
acres a vear, and have it all covered once
before 1 go.” he saidd "But [ still see some-

National Geographic, May 19649

thing new everv dav—a suire sign of Failing
memory.”

We drove down to the overlook. With my
heprl banging like a loose piston, 1 inched
along a narmow sheélf toward the ediee and
||[':|:r-|:-ri et ko hl_-uﬂj.' L0000 feel of hlue
space (page 708), At the bottom, the brown
back of the Colorado River glinted in the sun;
muted by distance, the thunder of 1ts rapids
sounded like o sustained violin note

1 dangled mv feet aver the edge and sat
there, stunned by the scale of the scenervy.
It seemed to me 1 could throw a rock across
the gorge; vet the opposite canyon wall was
three-quarters of & mile away,

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

Powell, at this point, was racing for s
iife. On Aupust 25 the men bned the bosts
through Lava Falls, Bradley noted, "We com-
menced our lnst sack of four tondght."

The following day their spirits lifted with a
long run throagh the widening canvon. “A
few davs like this" Powell exulted, “and we
are ot of prisaon " Then they came, near noon
an August 27, to Separation Canvon and its
huge raplds. “To run it would be sure destruc-
tion.” Powell noted glumly, though bhe Tater
decided to make the attempt *The spectacle
15 appalling to us, . .. There 5 discontent in
camp. ... Bradley wrote V1 fear some of the
party will take 1o the mountains,

Thriee Leave River=to Dhe on Land

The next day three of the men, the How-
land brothers and Bill Dunn, refused to go on
They prelecred to risk climbing oul

Powell’s lead bopt, the Emma Dean, wis
beached and phandoned. and the other two
wore lightened by leaving behind barometers,
fossils, minerals, and ammumtion. Bradley
described how the depleted pariy “dashed owt
inte the boiling tide with all the courage we
could muster. We rowed with all our might
until the billows became (oo large to do any-
thing but hold on...and by good fortune
hoth bosts came out at the hottom,™

Thev waited to see i1 their comrades might
now take the Emma Dean and run the rapid
But the three had shouldered their guns and
gone—wilking up what hiss been called, ever
since., Meparation Canvon

S YLand af the Havasiupil” s Jack Breed, Na-
TIONAL GEQGEAFHIC, Moy 1945






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

=eraralion 1= not g “good out,” as olil can the Indians that & small band of prospeclors
wands put 1t, though it looks like one had killed a squaw. Thy naturall

N Our Camp 1 L § T e I:|;-.l| s THA pesumee] that Powell' bowere the sulin
crownéd under water backed up by Hoover anes. Thev tracked them o a water hole,
Dhiim—1 walked up the canyvon, and the il where the men had made camp, and “tilled

aon 1s one of & wide boulevard betwesn dis them [ull of arcows.

tant buttes glowing rust and goldd in the sun On sunday, August 19, 15369, Fowell's

[t invikes ths iraveler, wiesrv ol his CHmvon mainiinge bDoals coverend 42° miles throuen

100, ads o many blind canyvons country improvine all the way, And the fo
weverth %, the Howlands and Dunn pez- lOWiIng aay, nt noon, they were ol

glisel Lhetr wav out Al the ton, a5 Powell heared [en men and four boats had setl oul
Lhe next vear fron Mormon scout, they met Gireen River, Wyoming, 1,000 miles wnad 98

i bamnd of =hivwits Indians. who fed them lavs belore, SNow two Doats ang six men

next day they went on. No sooner had  the Powell brothers, Bradley, Sumner, Hall




completes another passage over Grond Canvon and withdrws in mute splendor
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rrunion  hive simply. adapted to the
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P Caul] o) Unlitornin, 1he gull gramon sonetimes o davight
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: : ar abound. [ s claimed they are most likeh
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Dance of motherhood: A female grunton shimmies tailfirst

it the wetl 2and. Within

AR andd 200N e pndd pelurms 10 e Wt

Male partner sonks the sand with milt, fertilizing

lalil As

taneotsly jolne her 10 sphownl b

OppEIel Js They are many gt 1

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

s edght times during =3 FELLE AATHE BLETTHITLE]

My friend Lucius Smith, might watchmaoan al
o Cabrillo Beach Marme Muoseum, warned
me against disturbing the les
that usadlly signal the start of 4 run

"Don't
horled. “Theyv might tell the others ™

adviance hsh

ciiine vour lisht on them.” he ex

=0Mm O make Lhe rrunion oery

pus, af enst untd the spawnime frenzy hits

e I -|_|_' |j|_:|||.ﬂ-||- Bl e

Pimilles ey S1iviil- Ing |
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thrern. 1 he jarcime ol sand by run-
ning feet s even more hkely to
mike the bsh head hack to sen

Che tide passed the full, Now
wis the ime—uoanless the commao-
tion of the ¢rowd had sent the
skithish fish to o8 more secloded
f 1S Just wasn't
their nizht for Cabrillo, Although
mian and s tde tables can pre

spol. Ur perhaps t

et willh  pooil ecuracy when
grunion will appear, nbsolute pre-
CISHON IS THO |'II":|.=--]|'|i|'

he smooth wet slope of sand
threw up A Dlurred reflection of
distanl hights Then, like a magi-
clan = clath heing snalched from a
talile, the water was whisked awa
by & retreating wave, leaving the
sand Hittered with diark httle knobs
aof writhing hsh

gver, the grianion were running!

LiUr wWall was

[ crouched amid hordes of these
blue-and-silver fish as they ca-

e EFE viorted in their |'.|::|1|_1.' sy hred mnt

ance—Af not on dev land,
well out of the watel
T hey hadallowed themselves to by
fluni high up on the beach by an
SWIITIMINEgE
against its ebh, they had purposely

certainh

incomng wave, Then.

sirandded themselves on shore
I walched a female fish dill
ward into the semiflu-

1] fand with side-to-s1de jerkineg

herself bac

In perhaps
1) seconcls =he had burmed hersell

motions of her body
1o her pectoral fins (upper left and
pages 7 14150, This activity excited

the minles; and quickly severadl of

wm flopped over to he on the
wirtace of the sand, curving thowr
bowdies around the female

l'he agtated digeing of the fe-
| mile now changed to o slow back-
and-forth movement of her b
c1L.OKEN)

pnkish spheres to each

!
['his 12 the Lime cees are Lo

P % ML)
1

sl Tmultianent=y e mitles—
commmmoniy two or II‘|TI:-|' |J|:| COHTE

limes eight or ten attending ech femnle-

el their mill. which sinks into the sand to

fertilize the epgs (left center)

the achivity of the female in

creased arain as she swuneg her I--ul_1 YIEDT

Suliliendy

otlsly hack and forth to free hersell Trom the
herzelf loode,. she

(lower left). A

Having wreneherl

foward he withi

--.:.'Il|.
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friendly wive arnived about this time and
tixiedd her back into the sen. The entire mered-
ible performance had lasted about 30 ssconds

Many thousands of grunion came and
weni that night on Cabnllo Beach. Hapmly,
pitrenthood would not necessanly end their
life cvele as it does that of the Pacific salmon,
which dies afterspawning * Back in the water,
grunion ustally remain close W their normal
breeding grounds untll tdes and some inner
signid tell them it's tme to go ashore agoin

Careful studies, including tagmng, show
that the same female fish mav spawn up o
eight times in a season, beginming o vear after
heer biirth andd continuing throughout the rest
of her normal two- or three-yvear life span
Mades may come ashore oftener than that.
antl there are usually far more ma
females on the beach a4t any piven time

i< than

Eges Buried Bevond Horm's Reach

A new generation of grumon Loy only two
or three mches beneath my feet. Every now
ant then the receding edee of & wave vently
heaped more sand upon the burrows. Even-
tually the eggs could be burted as deep as 16
mches, protected rom san, storm, and the
probing beaks of birds

Bedded in the warm, moist beach, the em-
brvos develop rapldly from a single cell mio
a tnv fish with a big head and prominent
eves, o long tail (pext pages), snd o pendent
yviolk =ac, The baby grunion are ready 1o hatch
in gabout 10 dovs. Buot they will not emerge
rom the eges until high tides return to gouge
them out. When sea water immerses the eggs
ant shakes them in the roiling sand, thev
ratch in two ar three minutes. Once they pop
trom the ege cases, the fry swim with a reced-
g wave into the ocean, where they are able
al onee to fend for themselvies

The ttming of the spawning and the devel-
apment of the eges in relation to the tides i<
remarkablv precise Grunion usually wait o
spawn until the mght after the highest tide
and the following two or three nights: Eges
deposited on nights before the ghest Deles
woidld be washed ot of the sand long before
they had 111’:\'12‘]:1-“1:11 far enough to hateh, 11
they were spawned on the might of the very
hghest tide, the next seriesof high tides mizht
not reach them

Oceasionally eges do gel marooned when
the next peak tide 15 not fulie hivh enoigh.
In such cases the egrs simply do not hatch
until the next seéries of tides sets them free

*See The Incredibie Salman,” alio be Dr. Idvll, Xa-
THINAL LEOGRAPHIC, Angust 1968
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Beach nursery hides grumon eges, cach
|14 of an inch across. The fish spawn dus
i the ehb of twice-monthly peak lides
Thus egegs develop undisturbed by the sarf
umdd]l the nest high thde, when they hatch

Tuned to the tide, Lewresilier temnns
caomes Ashore only alter dark A Gull ol
Californin  relative, Lewresthies  sarding,
siuiw n2 elther by day or by nght
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If they miss that series alio, they will die
Crouching at the edge of the water to gel
the best possible look at the grunion, 1 hid

the seat of mv pants doosed by incoming
waves 5o, wet anvway, I waded into the surf
to =e¢ what was happening there

Grunton darted around everywhere, trac-
ing paths of cold and ghostly fire, The night
wae dark, and they would have b#en com-
pletely hidden bat for the luminescence their
movernent catsed. Wherever the fish twisted
and turned, their motion stimulated millions,
perhaps billions, of microscopic one-celled
organsme—iinoflagellat=—momentarily to
turn on their dny flares®

I had come to Cabrillo as n biologist and
observer; many had come simply to witch,
ztill others to catch fish,. When prunton run in
March. June, July. and Aumust, fishermen with
a CUnliforma license and children wunder 16
mav catch them in unlimited numbers—but
only, the law specifies, with bare hands (pages
F16-17) None may be taken in Apnl and May,
the heght of the spawming season. When
coiled, cleaned, rolled m flour and cracker
crumbis, and deep-fried, these Little members
of the silversides famiy (Atheérinidne) have a
delicate, savory favor

Elusive as Soap Dropped oo Shower

LDhuring open season the antics ol fishermen
are e omuch fun to watch as the grunion
Beached Gsh are often easy prev, and the ege
laving females are especially sulnerable when
mbedded n the sapd, Hul sometimes a
grasped srumion can sguirt out of the hood
ke soap m ashower bath and can be as haed
Lo retrieve

One of the lenst effective vet most popular
techmigues 15 to stand in the surl and wait
until the grunion start sweeping by. The eager
fsherman (ollows at full speed, diving head-
long for the nearest fish as it ts the shore, He
u=gally ends up sprawled in the wet sand
while the hsh wiggles out of reach. In the
melee many a8 bare fool s grabbed moerror

Those who get close enough might hear the
soundl the female fish is reported to make
while spawning Hob Sis=on, who took the
pietures on these pases, confirms that he has
heard it a noise like the sgueak of a mouse,
bt lower m mtch. The name “prunion”™ is
believed to derive from the Spanish word
grioman, which means “grunter.”

Despite the frantic grunion gathering on

"A ddeattiatic exarmipde of such marae balummescenoe
wis described by staff natgralist Paul A Zahl i “Sailing
A dea ol Frre,” NATIONAL LDOGRATFHIC, July 19460
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Embryo glistens in a six-dayv-old ege
Two eyves bulge like tiny black beads. The
tall curls around the food supply—the
roti] volk and adjacent ol bubbles

S rrslil A i a

Flipping to reedom: A grunien frv un-
colls Hke a spring as the thin ege cpase
breaks. Fmgs mature moabout 10 daws,
lmtching when an incoming tide exjpuses
them and agitintes the sand

Instant fish, Once free of their ege cases,
these quarter-inch fry swim directly into
the surf. A fourth embroyn stll curls inside
118 e, The halchhngs will grow (o six
mches or more as adules






mercial fshermen, and severe pollution on
many spawmning beaches, the Pacific
specied appears m no immediate danger of
depletion. Strangely bt
Birds that relish pnchovies ond sardines, so
simlar 1n much less tntergst 10
grunion. Winged predators usually pass up
even the fsh that spawn in the davtime on
Laulf of California shores.

Cixast
fortunately, maost

e, shiow

Hutchlings Emerge After a Shake-up

Although most grumion-wnichers see only
spawning fish, it s adso possible gt Cabrillo to
ahserve the hatching of the young—and with
outl a two-week wall, Every summer day,
Director John Olguin of the Citv of Los An-
geles’s Cabrillo Beach Marine Museum spell-
hinids 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
amd gmve each of them o jar contaning a
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leaspoontial of moist fand and gronion eges
he had dug up a fortnight earlier lopposite)

*“You are the Tides,” he instrocted 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 mimmature aguariums, we
all witched with rapt attention, By the time
the count reached the sixties, the first cgps
had begun to pop, and <oon tiny explosions
weré occurring in gach jar as baby grunion
turst from their prisons {pages 720-21)

After the excitement of the hatch was over,
John instructed the Waves to deliver the =il-
very babiles to the sea

"Theyv'll bee back next vear Lo spawn,” he
pssured them

The wanderings of the Pacthe grunion are
not fully known, but apparently they do not

EVEIVONe COuns 1) Gne

mave far from shore or much below depths of
40 to 60 feet. Thev grow to Gve inches in ther

fitst venr -i-l.II.l.l: are then l'-l.:'.;l.l'l.:'. L ‘-;IIiI:'I.l'I'J j'-'IiJ.'l.l!I..'L'




high tide

males seldom exceed six inches in length: the
females may be slightly larger

The frst detective work on the grunion’s
remurkable e story was done more than 50
vears azo by the late De William F. Thomype-
sofn, then at the Califormia State Fisheries
Laboratory. My intercst
litt)e fish began in 1941, when Dr, Thompson
was [I'lr{ﬂ.,'!_n:l' (L} 1|'||_' et ]'Illl'l] () | !'-'l-illh'T'u_"- Al i
Wiashington in Seattle and |
wits one of hi= gradunte students

L !l'll:“-l'_' AL AT

University ol

Mystery Stll Surronmds Migrations

since then Dr Bove Walker of the Umiver-
sity of California at Los Angeles and other
biologists have worked diligently on the lif
history of the grunion. But scientists still ar
puzeled by the astomishing ability of these
hish to present themseives on the beach at
precisely the right time for maximum survival
of their vouang.

[ woander how those hsh at Cabritllo knew
the tide that night was just past its maximuom

Dance of the gromion s stepped off by Johin €lgoen
ol the Cabirille Beach Marine Miuseum. Each vear he shows
FLLOOD C aliforni school childrmn how the litte fsh come ashon
to spawn, The Spanish word grafom, meaning “grunter,” may

“Look, I'm a mothet!” cries o tchoolgic] as {imy
springing from mutored egps kept in moksl sand =ince the last

spw Frunion hatching
were {reed in-the surf so they could return next vear to spawn

FECECFEEE BT ONATID A BLDEEEPIT Sl BE[THED ] T =
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give the specles 18 name, since femnles have been heard o
sgueak while spawning. The scraped line marks the last high
tide. Just seawand of the line, (lgum dug up ezrs ladd durng
the night's spawming to show the youngsters

irv berin

"he girls added sea water, then swirled the 1ar, 1mi-
Enting wave action. Before they could count 1o m humdeed, thiss

Yier the demonstration, hatchlines

-""“I”“E

peiik for the lunar cvele. What instinct told
them that wking thetr bhriel shore leave Just
d safeguard their eges from the surd
during the 10-day incubation pernod Lo fol-
low ? How did they sense that the risinge {ids
would release the cggs only after they had
renched ropeniess?

It 15 reasonable to suppose that the hsh
somehow have the abihity to construct ther
own tide tablec Perhaps they do 1t by meas
uring gravilational [orces that produce high
tidles, by detecting vanatlons in wnler fres
sare @s the tide nses, by noting oveles of hight
intensity or some other variable: It is likeh
that the srunion owes its punctoabity (o o
highly accurate “mmtermal clock,” which some-
how sounds the !
the right moment

And as Jong as the granion’s clock con-
Hnues o work, it will summon spectators as
well to the warm Ci
serve 1his unigque phenomenon, the fish that
romes ashore Lo ST THE ENT

théen woul

‘sll-azhore” sienal at exactiy

ifoirniia beaches 1o ol
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Abu Simbel’s
Ancient
lemples
Reborn

Article and photographs by
GEORG GERSTER. Ph.D.

ROM ALOFT, the two enormous pits thal
vawned in the chiffs of Abu Simbel looked like
gaps left by the extraction of giant teeth. As m
plane wheeled above Lake Nassér on a shimmeringls
hot day last November, T felt an eerie sense of loss It
was hard to believe that there, scarcely Tour yenrs ago
had stoad those wonders of the world, the two colossal
temples of the god-King Ramesses 11, shaped from the
Living rock 13 centuries before Christ
Now, | noted, even the pits were disappearning. The
Sile’s waters were rising ' Lthem,and a few lonely
hshermen rowed over newlv created depths. search-
g for cathsh in precincts that had once been the
«ftne Ol -[lh'hllul ceremonies and procéessions
But whin | turned my gaze to the plateau above, the
sardness that had touched me vanished. There, as if by
some gigantic feal of legerdemain, stood Ramesses”
VaN0-vear-old shrines, reborn, I'IIII!TI|I'|{":H.' even o the
cliff= surrounding them (page 7271 | had made man
visits to Abu Simbel while the temples were being
moved, and =0 1 had seen the machinery behind this
magic. bul, far from dissllussoning me, it ondy In-
creagsed my awe
The dismantling and reassembly of Ramesses’ an-
cient temples rank= as the most spectacular movinge
b ever achieved by man It began on November 16,

Immuortality once again assured: Three colos-
snl stmtues of god-king Ramesses 11 gare seronely
across Lake Nosser afer ome of the most dearmoli
redeutes in history, Threatened by the Xile's waters
risimg behind Sadd o Anh—the Aswun High Diam

twir A J00vear-old rock temples were cut inia
| 00 Bloeks and reassembled on heher ground,
Here restorers in safety harnesses remove gaiiee
bandazes that protected delieate edges from dam-
e while the cuts were hetng micde
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tahd, when the United Arab Republic stgned
a contract with Joint Venture Abu Simbel, 3
consortium ol construction companies, to
rescue the shrines from the rapidly rising
witlers of Lake Nazsser behind the new Aswan
High Dam. The task involved engineers from
five countries and a then-estimated] outlay of
£36,000,000, supplied chielly by the govern-
mienls ol I".|.'.'|.'||t and the Unjted States, and
in¢loding funds rmsed by UNESCO, the United
Nations Educntional, Scentific and Cultural
i 'I'r|._.r,.'1|:|:|:r..:|t14.!-|1.

Hecause of therr massive [mpressiveness,
Ramesses' monuments were the fir<st of the
imperiled grecheolopgcal trensures on the Nu-
hign Nile to cause worldwide concern ™ The
Careal Temple, celebratng the sun god He-
Harakhti and Ramesses himself as & hving
o, was bullt an a suttably podlike scile
e four colossi of the lacade, representing
the seated p The
small Temple paid Keamesses’ homage 1o
Hathor, goddess of love, music, and the dance,

armoh, toweroid 67 {oel

Vapr alnn “Threatened Treagsures of the Xile,™ GEo-
GaaPHie, Ovtaber 00, andd “Saving the Ancient Tem
el At Al Simbel" May 1988 Lotk by Die Giersle
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and to his favorite consort, Queen Nefertari
Hut Ramesses mude it guite clear who was the
boss in the family: Nefertarn was granted only
twi statues on the fagade. a mere 33 feet high
evien though stonding, each flanked by twao
statues of Romesses (pages 736-71

Raising the huge sum needed to move thess
temples took so long that they were the lnst
af the threntened monuments above the High
Ddam to be moved. The project beciame a neck-
and-neck race aeainst 5 man-marde deluge.

Giant Jigsaw Puzzle Has 1,050 Pieces

The first step i the salvage plan, conceived
v the Swedish consulting engineering firm of
vaR—Vattenbverenadshyvran—wns to remove
hundreds of thousands of tons of the rock
surrounding the temples. The two monumente
wiolld then be cut into [0S0 pieces of ax much
s 35 tons eich, These would later be reas-
semibiled 690 feet from the old shoreline, above
the mighest level of the reservorr

On May 21, 1965, | watched skilled stone-
cutlters Tree the lirst block—a mere 11 tons

from the chff. A dernck sswung 1t tagh, a
Lrailer cushioned with sand received i, and o

Carved to last for etermiy;
LAYE An inscriplion al Abuy
simbiel. The Great Temple,
far left, honors Ramesses I1;
the small Temple, his wife,

Mefertan
Irving Johnsons  ketch
Vinkee vigsited the site in

1064, just before salvage be
pan. By Mayv 1066, engineers
had dug away 330,000 tans
o il and had removed the
sanciianes, leaving gaping
holes (lower)

Uhnce again commbanding
e desolate Ssubian trontier,
Abu Simbel's relocated em
ples (eight) stand morce than
200 feet higher and 690 fieel
imiand from the former shore.
Light rims al whler's edge
ldentify the old sites Al
its height Lake Nasser wall
climb the cliffs amd lap a
mere 200 feel [tom the bise
of the Great Temples 67-
fool-high colossi. A govern-
ment hotel les bevond: lack
of tourists delavs ity opening
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tractor inched it gingerly to a storage yvard,
There it would wat more than two vears
until 1= turn came o be Otted into the guant
jigsaw puzzle. Dismantling and reassembly
averlapped. however, at no one time did all
the blocks of the Great Temple he in storape

On January 4, 1966, the engineers sel the
first stone of the Great Temple in place at the
new site, Some three weeks later, representa-
tves of the United Arab Republic, yNEsSCO,
anrl VR met with Joint Venture to se¢ the
four gods of the Sanctuary—the Innermost
room-—reinstalled (page 7410 In accordance

P L S O N
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Cuotting up a king, an Italian craftsman
saws where the fragile lingers of a colossus
are least likely to suffer damage. Consulting
with an archeoloest, engingers selecied the
cutting points. Skilled artisans alwiys trisd
{or cleavage: even narrower than the guar-
ter-inch called for by the contricis

Giant feet come to Annl rest. Workmen
point oul three bross survevor's s essen-
tal to precise reassembly of the huge hiocks
Refore ench section was cut amd moved, sur-
vevaors implanted the markers and plotted
thetr exact posttions in relation Lo the rest of
the structure. As the block was lowered for
refitting, they agnin surveved it adjustmg i
to within less than a twellth of an ineh of s
prigingd location

with the tume-honored custom of depositing
mementas I Ehgineers
siipped benenth the seated gods somwe coins,
i record of the ceremony, and copies of the
haran, of the latest issues of two Ciiro daily
newspapers, and of Eevpt's National Chirter

foundations., the

Dismaving Message: Start Over Agunin!

Reassembly of the Smuall Temple proceeded
less smoothly, In March of the same vear, two
months after workmen had set its first block
i1 |1|.'-11‘r, representalives of van anil I!ll-lrll.
Ventore retarned from a Caire conference




Selertar shrine
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LArtling new Al th
| cxpmbiled hard 1

rebudlt on o site-seven feet gher
Andre Buwe, the French engmne

_ whi su
rk on the amall Temnle, saml; " Al

1 Tyl B

ir<t [ thought it was a joke—but from the look
o1y e s s i i ¢otiledn’t be. T went sk
high—we had alréady reissembled ab eighth

e the temple blocks! And all for nothing!™

| rents of Andre's despair were gyl s

drauhc ensmineers, § bey gl decided o
use the maximum high-water mark of tha
i || it lier "Lal ol 8 O T =it _J||||II.

ot level, This adpestment added nine billion
||_||. ! |_'||,-I||‘|||_ ':._'-._:"-.lllr.ll'.i -IJE !.|:i‘.|._|!.
increased Eevpt's protection acains! deviastal
e Nile floods. Unfortunately the hvelrauly

lanners falled to mive prompt notice to the

reulclers of Al

i Sl

Al ler  hai |._':.|II an Lsny
prnment decicdesd thoal an extra moarein of saie
v would he 1 order
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elsewliere too, and so
Hecreed that Lhe
level than the Giredl Temple i both old and
new sites—should be ratsed not just one metel

.-|'|_|| .l.l'

gt twn, This decigion. nlienong thi
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Promise of progress {or the Unmited Arab
Republic spelled disaster for old Nubila
['hree hundred miles Jong, Lake Nosser
increases the nabion's arable land by nthard
bt Ingmdates countless Antuutes, some ol
which date from the Stone Aee. as well as
the homes of sme 122,000 Nubian villagers
i the U A and the Republie of the Sudan
In 1960, the United Nations launched an
appeal that drew contribations from dozens
i nebiens and  thousamds of individaals
Lo Simibel was the lareest of 19 moanuments
dismantled and saved Plans for o final s
eration—ithe redwue of the l-.'|l.||.-:.l.'a il Philae.
beliw the Aswan Hirh Dam—are under
wiay The Sudan and the U AR, relocated
the refupees 1o government-built <etilemenis
near Rbhashm el Garba and Kom (Odmba

In trivmphal procession, the first of three
colossal heads riddes a traller (below) from
dorage area o assembly site. Cushioned on
and, i mches along, with an entourage of
Epvptian laborers and Germen. French
Swedish, talian, amid Ewvptian engineers

V derrick hooks ento steel lifting tars sel
i U Blowck with eposxy resin and lowees thi
fnce imlo place (rightl. To prevent the 2§ -ton
nead from crushing the Deard, salvagers
earlier attached n 3'%-ton concrele counter
wietrht behind the chim Dismunmtling  wnd
reassembly of the temprles—ad
sl fienrly 540,000 0010

«¥ar ellord
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Roval treatment for o pharaoh’s captive: An Asian prisener on the Great Temple

] ] |
Rire Al Habpat, chie! restorer (o) the prodech, matches colors [rom g artst’s pelette ol

round sandstone o use in concealing joints between the Hocks, auch as the vertical on
VETHCAE PORIUONs Ol LE LWoO sODrinds, Turinet o the engineers as well as those of Ramesse
clislressedl Lthe an 'llll|ll|:-l- I I|:!|'|:i'_|:|I"I||'_'!||'E;_’_|'II'Ili""l..l!"l'l'l'_l';'l"
But, despite such frusteations, Jomt Vien- Homs—was no longer needed
lure Al similss o so far been an outstand- En Lte Adeust g bulldoser cautiousiv suart

il_' sl CIES Ill.l ERNFrneers Wior ':I.l_'li Fill'e ||| L I|||_!. i Il_'|'||!| torF Lhe |.||_| [Il ||!"-_|"_
aerins!l the nsmme waters of Like Nasser witl N Sudpnese, confronted the mEmne wiglor:

three maontis 0 spare that would engall the sacred site. 1 he torrent

Chn April 16, 1966, the last block from went around his velacle but he courngeously
lown btlow wis putl an storace, dand dts cammleted s task
mantling wis complete The cofferdnm-—n Prior W réeserechion of the temples, all 1

||'II.|I--I..I'-. L FCTIUITE ol |||-'.I:|'|I'|| L loe k Wi "|'_I|:_| with tep]l gnchor bors
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toflerated that much, They checked and re
checked the pricise placing of every block,
psing metal plates, wedges, and even o
draulic jack to maneuver It belore they un-
hooked it from the derrick

sometimes nuinute adjustments took hours
When the survevors finally got a block into its
correct position, they held it there with thin
wooden slats and wedees, or with an under-
beddine of mortar, untll anchoring cancee b
could be poured

Smiling Face Rejoins Pharsoh’s Body

The chmax of 1
lember 14
Wiy

Wt reissembly come on Sep
| 36l abowutl three-tourths of Lhe
through the restoration of the Crreat
emple. O that day 1 saw the first colossal
pharach reunited with his smiling visidge
.E.II.I." I:!"Tl:"!'lfl-l"Hr'- Iii'l.ll il!ll ||:II‘ --I.E!-'lﬂ":!l'i-l.]ll.l' il il
triumphal procession. As o fatbed tratler
maoved the riant sandstone face nl n shndl’s
pace toward the new site, a vistor to Lhe
nearby settlements huilt for the peopie w o
rescusd the temples would have sedrched in
VI of new Al
enrineers, work-

vidn far a4 sten & human life
simbel's 1,530
ers, and their familles—watehed the proces
sion along the roote or clustered ol the re
I:'TI'I'|!I|-'I'I sl l,"'l.'l‘r:'-' pne Ol '|:|'r1| I'I'I-I'I:'TITI{..'h
When the pharaoh’s face arrived before the
Temple,

resitlents

Carirat a orane operptor ralsed o
carefully from 1ts cushion of sand, usimyg lift
g bars that had been implanted Belore it
removal feom the ormemmal site. From behind
the face block had a new look. Fearful that it
would topple Torward as it was returned 1o
the facade, the engineers had attached o per-
manunt concrele counterwedeht (o the back
SUTTRCe (page 737)

Slowly the 2 1-ton face and 11s curious con
crele appendoge rose above the spectators,

Cracks [rom earlier davy

ihrve B e

R Rl

et e -
mkst, partially rebuilt colos<t, and Anally came
i) FERE (1) '_|'.|,' 'I-IEI_'lTI-_ i’.‘l|‘1'|-|_'|_:|i.'|ll_'|'-. II||rI_h ol the

hovered B moment over the Pwo

Hamis=e= ordered such

relirls 1o shiow prsanors he hard taken our-

g Asin anid Alvican campaigns

which would be emberded securelv in heavsy
concrele walls o be poured behmed them
clinEran, next puee)

To help achieve exact repositioning of the
the engmneers dused the same steel
scaffolding that had supported them during
dismantling. Now, as the blocks moved into
place, survevors strugeied over every (raction

roof blocks

of an inch
The Joint Venture contract permitted o
deviition of a tenth of an inch [rom the old

lemple entrance. There 11 took 1ts place be
tween the pharach s enrs and above s cere
maniad beard

For me that day had o specisd personil
meaning—it wns the hundredth 1 had spent
at Abu Simbel since my hrst visit th 1056, It
viery nearly became my bnst visi)

Uin the following morning, to photograph

work on the Nelerbirt temple, 1 climbed up
on i hlock that had not vet been reinstalled.
Suddenly T felt it tilt, and | jumped off just in
HWme (o avoid being crueshed under two tons
of stone, stumbled over a small rock Iyving

T
[ |



'.".;I'fl'”"ll"l l'!'L'l:l |:|'|| 'l"lL'll‘r."l"l ﬁF“llL"l-
'-|'|||-|'|;.|".|I':' ereclt sheed |;'|||.'.|I|:-||;.ﬂ I
the condrele dome over Lhe redol
Aructed Gireat Temole. Electricingp:
|:-I_|'| tho Trnmewnrk to TEUE B0 WARES
for Hehiing of the donue, Bhe fempl

Interior. and the facocd

Modern engineering marvel
mattehes Lhe achiwevement of the an-
wnte Archme aver the Girest Tem-
i cirpftolcling  holds forms  {og
the concrete omd | MELLTY i | 1] =LA

L s Y% AEh Lapen o THEE L
Efse DUEE Cap carnes bs much as 55
tons per sgquare vard, Man in fore-

hie new il nedar Nefertarn s tempbi

Reneath s man-made mountain (below), an immense
cancrete dome protects the Great Temple from the tons ol
e ls pdled up i imitation of Abu Simbel s orneinal sel
bing, =Stepoed seall behind the Tacade reinforees thie oolios
1. Girid-like strocture suppors the cetlimg blocks of thw

nnerchambrers. Pipe ot rear clraws Presh e into thee shirim




nearby, and crnshed to the ground. Luckils
| suffered only bumps, brutses, torn clothes;
and a smashed camera

LI course | hac o go over thi detadls of the
accident several times later
rngineers to whom | wns talking nsked anx
jowsly, “But what happened to the blocks”

[ was happy to see that therr first concern

ach time the

was the wellare of the ancrent stones. The one
that almeost Himished me survived the incident
undamaged

By the end of 1966, much to the satistac
pon of the engineers, the MNefertarn temple
stood in all its original splendor, though Two
months behined s¢hedule Three of the colisszal
guarchans of the Gredat Temple pazed serenely
oul over Lake Nasser, while the upper bhody
of the fourth, which had broken off probabls

i Ramesses’ own day, reposed agnin at the

stutue’s feet In the autumn of 1967 the Lireat
Temple was completed when the

s cormice returned after a two-vear absence

FRRLIF S M

to greet the rising sun (pages 74.2-3)
Shaft of Sunlight Marks an Anniversar

More than a yvear ol work stil lay aheac

iffs around the temples
Cnee
time, the Great
[emple stood imgemowsly ornented to the sun
Omn o near October 20—the date of Kamessgs
and again about mid
February, the ravs of the rising sun would
strike

reconstruction of the ¢
But the core of the job was done

More, eVien 48 N Kamosses

AU TEESHN [0 POWer

0 feel back into the Sancluary, to
Mluminate the side-byv-side statues of the god
Amun and the god-king himself (page 741)

Ramesses smiled dgam, but what of the
Nubians? Like the phoraoh

i |-r'-||'r11|-1|r.1?*.




YA miansron for the prent roval wife
MNefertan,” proclaims d dedication in hiers-
elvphs on the facede of the Small Templi
Mibough dreated sn Mefertar’s Wi he
hrime alsa glormies her egocentne hushand

twin statues of KRomeswes lank each o
NiEFe A fOncmele dome n UL L A e t= the 1Rt
chambers, and restorers havi C oo Hiaded

tne cuts between block

Auspicious dedication of the temple
hirings Ramesses and Nelertar 1o Abu Sin
bed 1n this artist’s conception hased on a
LTSRS -II' ||I'||| B 4 Safenl II L II.|
eliel. Chithtied wilh symbals of powviddly, Hi
praadr leads o ritual procession. The pharanh
appiears bearilless, though be = sometimes
[EITEFAY S WL b Pk S I'I .|'|! A SIEDN OF 8
thority. The queen clrmies sstrums, =i

instroments sdcred L the godidess Hathos

thev haadd haid o Hlee the man-made Sood and
retreat to safe ground. | admired Lhe skill and
eihiclency W |-‘|: L1 |'|i| n I;"||' PIEFILERr moved Tthe

greal monuments of the past | wondered

whether the same efficiency applied when,
instead Oof gocks and grandeur, the fate of iy
e men wias-at stoHe

Between trips to Abu Simbel, I visited mv
Nubtan frends in ther new homes T he dres

affected by the dam included both Egvitian
and Sudanese territory. Resettlement experts
of the respecltive governments handled the
problem in different wavs, which resulted in
a wide separation of the MNubians

The Sudanese Nubians around Wadi Halfa
were moved 560 miles to the Khashm el Girba
- Irrigation project on the Atharn Kiver neas
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1T the movies snould turn =our

Five thousand other Sudanese Nubians stal
FEman 0 o heEew setiemen! near tie odiel W ach
falf mlready flooded, but they
are g until a new hoartore |
butlt on Lake Nasser and shipping develos

i Bl Ak II ITYEFR [1E |||||- ior 1ham with 11

Sew Villages heep Their Od Namies

v for Lhe 64000 Egvptinn Nubians, the
ik n cooce Dul to move. In thesr grea the
ke rase so high it left noshore worth figehting
tur. Phe Egvptian Government assigned them

|I--|'1:-ll| 1 1 il land mear |'1'i'|
Crmbo, about 30 mile north of Aswan, an




i 38 Natonal Geographic, May 19649

there built <43 new villages, naumed for the old
villages in Nubaa

Resetllement ciime as a bhlow, & peoile Lhil
had eénjoved a 185-mile stretch along bhoth
ades of the MNil: -||.J|I|I.'I|'.:. Foawfid] Lthemselyvipes
ot i narrow, 1 40-square-mile. largedy inland
strip. Thas proved irntatmg to all concerned
ol ondy dicd the MNubians jostie one another
but they diddn’t et alone well at first with the
peaple native to the area, the Saidis

The government-bullt houses
Cmbo were so small that only a few pieople

near kKom

coulel hve under one rool; thus, 1n a sangle

moament of orisis, o bhulbwark of Nabin =ociet
“greater famuly,” was undermined. In old
Subia, houses had been spacious enough to

thie

accommodate a whole clan rather than just
one immediale Gomily

PDespair Gradually Tums to Hope

Lne Mubian (fend of moane, thowgeh, Taced
problem. Abddel-Rahim  Abba
W Mloslem feom the villiee ol
lMushka, hns three wives. In old Nubia thes
had lved in three houses, each separated
from the others by a dav’s donkey rde

AR oppasite

Yassul Lsarrar

Winning the race with the rising lake: During the Sinal stage of removal, in Januars
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Abu Simbel's Ancient Temples Keborn L)

myv mend lamented with
X om

Tt was heaven.”
a wry smile. “MNow il s hell wWivies
mus=l hve under one roof.”

Al first the Egyptian Nubians found their
now [ife difficult and bitter; Thev fretled
aboutl their homes and ther ind Most of |
wis nob ready for coluvation, ncked irmgn
LN PR es nnd was oo far from the river
Above all, the Nubians badly missed lving
on the banks of their beloved Nile

Sickness took 0 heavy toll, especially among
chilckren and the aged. Even the Sobien cattle
stifferedl.  he lual

Faevplian  Crovernmeti

Py ks cnery blog ks writchine

lemiporanly quarantined 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. The monthly allow-
ances that the government paid o ease th
Nubians’ transition, though adequate in some
nreas, barely sufficedd m those regions where
the Aswan construction boom had caused
skyvrocKeling prices

A spiritual virus seemed Lo sap even Uhe
people’s innate artistic sense. In some villages
the MNubians had begun tocover the stone walls
of their nrrow houses with Nile mud oned to

roie] beside the cofferdiom to storage

] s TR AT

center), the lnst blocks beave the site; men and eguipmient depar

preki. In mid-Agir
By Sentember inight), Lake Nasser Boods the caivities, but Abu Simbel s temples are safe
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naiit tradiibaonagl decorations an Lhvm

i their former

tately courtvard
murals had evoked much enthusinsm

travelers, but | found the new paintings

-I-'l g
110EE
WiIthout subsiance,

ditempt WG CArTyY Oon /s

without soul. The diligent
pothiunge had hap-
pened depressed me more than if 1 hoaed found
[rank clésgls

U later visis 1 saw conditions
| tound tiny plots of land luxunant

ALREL
TV

green Wikl erain sorghum, incd 1owalched
colton, thet

the Emvptian Nubians picking

white eold. for the first dme

For centuries these people hive displayed

bilent for adistment Doepeeved of Dl

[ | 4 -I -
Fver, [hose who once lved by bauling pas-

cemigers and itos= the Nile m thelr

L B E

aleen-noged felucows now pursted

their ol vouratom on land with donkey carls

arndd rickely tax
Finndly, the Nubimnns

-I"-'-ﬁ_"ll'u'".'. il

not onfy mitnagad o
he losi
| sl

busily adbvizing the village elders
Hecnuse the

acl st they
Hme |

ki, he w {5

[PTORITESS

aw the pmde—the head min—aof

{ I!._'lll

:"l |.|r =

how  to save the
enrollment was too low
taireil 1P

eovernment would close 1

'l |
i viblieers

They finally persaded thi
netghboring  Sandi
(Nfs1 Y thien FHTY
srhool-attendance  roguli.
tions, to allow therr chl
fren to be taaght sicle b
side with the little Mubians
The achool was nit closed

s [armers, the Lrans-
planted MNubians can look
I #Al Iutre. =~

ir |
||"-"-|||-|." -

IEXLure .'.|||| fErtiny L
pxeellent, and drainsed
tactlities  nre  adeguate,”

Huowaii-born [Dr. Takumi
Leuno told me as we toured
Lhe relocilion area A plant
peneticist and consultan
o the Aswan Apgrivultural
Development Cenles 1|

loday as for 32 centuries past, Rumess
Ll
NS R

the Greal Hall (left)

vis1ts Fis Lol 1

o Lhe depthie of the inner chamber (abovi
Ramesses cons
artially visihle at right, and Amun

.'-_||.I':I 1 II 1T |_'I
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[ =um okl
rxtreme el Il
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coftmitnes with this Bels
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Al twiee a veur

jteat oulslde the reach of the rax

hom Umbo, he was helping the Nubians ex
P rirne nt with traditional and new CTOjis, 1m
prove animal husbandry, and adanpt to modern

sericultural methods and equipment

s we drove through the dusty desert, past
felcls st somewhat scattersd but growing
well, he remarked 1 "“What the
Mwinthlans need 15 Bme '

wiuEntiully,
Thev are eager to learn

and wre willioe o wark.”

Lundsenping Brings Up New Problems

AL Abu Stmbel, was st needed

[ hee last phase of the project, the lands: g

LR0E, LITTHE

IR L ed much more difficult than anti TRR1ESH

The origmal temples had been cut into the
anderground
Al the new site, engipneers planned o creal

chil face: 1hieir intieermors wWien

arttfictal htlls aver the feimiples o imittale Lhe

el setting the reassembled monu

= THCE

ments could not bear the weight of these stomy

mounds, plans called for reinforced concrele
Cloes: Lo CATTY 1 i i-'-.l.'|

The (sreal
plexing problems A

this hedght and span (90 by

Lemple dome presented per

CONCress =1Tucturd
195 feell intended

Lo carry such tremencois

IMUCH ns.
T ST '|.|rl|—:"|.|-! ey

Wielgrnl—as 5 ton:
er been butlt Some special
whether il
codlad Be Dot ot oall, But

1sls  dlountted
m the end the engineer:
nroduced a technical mas
terpiece  that 15 strong
|"'|||I]l_:'|' I0 S1ISLINTIm --r;'..r'_i|
muximum o

'-I..'-\-l

prmes Lhe
pn the dome (pages

['hey did it by amalen
matinge baoul 300 concrele
meces into 34 huge arches
||| ATy nia ‘|'||' CONerreie
from drving oo fast and
crumbiling in the heat, they
cintled each serment s
ey poufed ol

In designing the domi

R .

andsupporting sciffolding
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an in hi= reconstruacted
e light of sorming do

LI roay's peEnebriile QU0 [l
stutue of the king dwelling in the com
if thiem, He sil fnrakhn

Uhvebes rah, god of Memplils, o

helween Ked
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CDWARIFED BY HAMESSES. MAGNIFICENCE,
vigitors marvel af the reconstructed temple
[ artliich Presernes the pﬁurﬂuh EUeT peung
"5 ani stalwart. Falcons, symbals of both
the king and the sun god, stand guard at the
base. Baboons an the cornien rnise hineds
shoulder high to warship the eastern sun.
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744 National Geographic, May 1969

for the interaction of forces among the 3000
pieces was fantastically intricate. van believes
that no other construction job ever required
s0 exlensive o compuiter program,

By the end of 1967, as the first thres 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 began
to assume their burden of rock.

"Since such protective domes are destened
to be at their strongest once the weight is
actually resting on them, we might bayve made
them thinner if only we'd been able to dump
the reck fll from above,” van's Karl-lvar
Jennerot told me. “From a helicopter, for
instance,” he quipped.

The only practical possihility, however,
was to pile up the rock fll from ground level.
As the rock pressed against the lower parts of
the Great Temple dome, 1t actually moved
the top of the dome upward one-fifth of an
inch—an effect the engineérs had allowed for

Plans Mude for Tomorrow’s Touristy

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 masde room for elec-
trical cables in the hdden joints bhetween
blocks so that the interior can be lighted and
spotlights can illuminate the exterior of the
temple. They have installed a ventilation sye-
tem to cireulate ailr within the chambers,
remembering bow unbearably sticky  these
often became at the origingl site. The engi-
neer who told me this laughed bitterly

“"Abu Simbel will sink back into oblivion
when we are pone, and once again it will be
just s it was before—an place at the end of
the world,” he =aid.

All concerned hope that this pessimistic
prophecy will not be horne out. However.
tourist triaffic shriank to a trickle after the
Six Day War in the Middle East in June of
1967, The new hotel, with a splendid view of
Lake Nasser, stands: émpty because of lack
of business. In early 1968, the airline that in-
augurated service between Abu Simbel and
Aswan gave up after a few flights, But now
business appears to be indreasing—enough to
fill two daily hyvdrofoils from Aswan,

DPespite the lack of a large audience, the
landscapers proceeded doggedly to beautifv
the new site. To imitate the original temple
surroundings slavizhly was out of the question.
VEER planners had alwayvs admitted that the

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

The new hills are respectively 76 and 32
feet lower than the old cliffs, and that gives
the temple fagades and the rock that frames
them an unexpected appearance. No one even
considered raising the hills to the original
height Every additional vard would have
cast 3200000, and the total bill for Abuo
Simbel’s salvage had already exceeded the
536,000,000 budgeted by about 10 percenL

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

The question of what to de with the joints,
not only on the exterior but alsn throughout
the temples;, hung in the air for a lang time
Dir. Anwar Shoukrv, resident archeologist mt
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 generations that Abu Simbel
was o Humpty Dumpty successfully put back
together again. But he vielded to the objection
that erosion would endanger the surface edzes
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
nelped often the visual effect

Rebom 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:

“Xo one knows how many man-vesrs it
cost to carve these monuments out of the rock.
But we know it took 4,000 man-yvears to
remove them from the rock. raise them, and
preserve them for posterity, And these 4,000
man-vears have not only salvaged the temples
—they have contributed something 1o 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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The General Dual S+90 Sidewinder:
the tire that fixes flats.

s patented puncture protectionisdesipnéd rom the Sidewinder's remarkable Hi-Low Trear

D you riding undisturbed, undelaved Desien, The Sidewinder 18 bullt with an outside
P added protection agiainst edpe that is actually higher than the inside

blowouts because the new I'o make curves and corners easier

Sidewinder uses four full I'o help with your stability and keey

hiir Sidew II|'!|'|' SCAls puanc LUres as it .:|_l||- | |'|l [E 85 ITIOTT :.';_r_ !|| §|'|l dESIS]ANICE VOL et

VoL In
plics of Nyger O CcoOntrol of your
[ire's own extra strength vou're traveling high-spead
processed nylon cord straightaways

Count on the long, safi The General Dual 590 GENERAL
mileage that comes with its Sidewindoer. You mayn
leep tronds of exclusive pay more for o tin

Duragen® rubber vou afford to pay less?
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lectwoond Eldorado represents the finest possible investment

N persanal motoring. s front-wheel drive combines

1 largest production V-2 endine i thee sworlol tos 1M

unedualed moasure of driving satisfaction
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Enter: The 360. From Polaroid.

The electronic 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.
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The electronic timer beeeeeeps.
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No flashbulbs ever.
Electromie {lash shoots 44
pictures, recharges on
house current.

( e fascimatine feature wil Electronic circuits
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| 4 3 3
size of a pencil point.
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“P'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 ' Wl ou.
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Get the feel of a Honeywell Pentax--
and you'll never let go.
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‘United. The Hawaiian High Way.

Une mirline best lies vou hers — wheérs peaple to Hawaii than any other line Jf-IF-'-
e SCens 15 as wild as 1ne scensry We mve you all sorts of tours and fares = HJE

Where the thermometer is stuck at 78°.  Plus a credit card to charge everything

b o < T . friendly skies
Where the people really love you [alk it over with your T -Agent ol iy

Where the hvely switch on He'll arrange your whaole trnip

i
5 3 I:I "
Virhers the weary iretch oul T hien come rf:. with us to Hawii . Uﬂ.’:ﬁd.-

That girline {8 United. We el [V Micre ite o great state to e 1T

Let United put you in this happy state.
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Celebration

FREE!
Special New
Preview
Book et

MAIL POSTAGE-PAID
COUPON INSIDE NOW

for Free Preview Booklet and complete

detalls on this remarkable offer

If you pay
more than $75°
you deserve

the finest...
Longines

the world's most
honored watch.

Tha Caly Watch Evar to Win

10 World's Fair Grand Prizes. 28 Gold
Medals, Highest Obsarvatory Honors for
Accuracy. Official Watch for World's
Laading Sport Associationa

Longines honors arg your guaraniss

af iha finest. The Iinherited skills

of generations of craltsmean in the
Longinas factory al SL Imier, Switzeriand
are your bond of guality. Add Longinas’
unchalienged slyla lsadership and you
have tha World's Moat Honored Watch

*Longines start at §75 In stainleas
steel: Automatics from 585;
Ultra-Chrons from $125. Other

Longinas, inclueding Crastions d'Ar,
in proecious metals with diamonds
and precious siones, 1o 315,000,

Al ATy SR el BT RS R ETEEL 1A
QLA AAMTIED ACTUAATE TO & MIWUTE & MOSTH |

L ONGINES

THE WOFLD'S MOST HONORED WATCH®

LOMGINEE-WITTMNAUER WATCH COMPANY
Longpinon-Wittnapor Bullding, New Yark

il necossary, will be adjusied fo this lemnce by
youf Loshgings Jowiaier. Gukrnnige is for ond year

TIPIT...TAPIT...

ONE DROP FRESHENS
BREATH INSTANTLY!
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THuE CLASSIC WEAUTY OF RREMENT? TEWELRY 18 the resailt af illt.‘:_ﬂ_{in:uﬁ'l.'r_ i.'tl"'..i'_i-t'l'_'.', enhanced
by digperhy craftananslop. And with its heavy overeay of 14 K solp, this finer jewelry has
mudh ol the wearmng guahty and all of the rich beawy of solid Karar Gold.

For those special occasions — Maother's Doy . L Geadoidion . ., Birthdays ., . W eddings
- |__',I"l-:' thi :-:','If! thust will be treasured, Rrementz Ilt_'nrlrj._
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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.

Unimation, Inc., Danbury,
Clonn., answered this ad with
their industrial robot, the
Unimnta, [t can be progrommeesd
to- perform a vanety of dull,
: ‘ous, sub-human jobs.
And, all with amazing aceu-
racy. For exnmple, it can posi-

o = | .I
Pullren, Ine
ahd Condee Carp

tion an obpect within 0050 of

an inch time after Ume, “re-
member” up to 180 sequentinl
sperntions; recyole, stop, start,
ind correet itself, sutomati.
cally., All in a.day's work.

It was nine yvears back that
Condec Corporation decided
that it wis good business to in
vest Lheir time omd money in
the potentials of the Unimate.
And, now, it's paying off, They
nlso thought it was good busi-

Wausau Story

ness o entrast tholr company' s
imsurance to kmplovers In-
gurance of Wausauw., Stmply
tomes Lo in-

because, whin it

surnngee, wi know business in-
surpnee like nobody else in the

lyusiress.
Emplovers Insurance
of Wausau.
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Jusi
ask

an
owner

At Boloma we don't just il togethes pioces 1o make Sgl Willlom H. White, Alr Force mechanio, Dovas,

CVERHEEEMCET W RE £ LULEpiImel Lo Wvennovate. Wwa [ierail s [ | doered ol i limg I'-'l"'l.'.l'-
i i 1 '|.| "..l I == Iy F | i1 -|| 3 .:' ||_
iFchltonl our compact ftactors. Dur hvideos bk I HNEHY IR &
' - | 1 I 1 |
il PSRN L FRR ) R §] L 10 ICERTE & I"|||! At ! .“ \ & I " i i : 1
. ; fAlECN iili P B e s I e il apnd ha
rantrol. VWe pamper every parl: fghl down to the ’ ! e ey L
------ I LS ; | i T T il || I!| it I it | I. ik I iE, I"'l'll
ed ks wet manuiacturs aurselvyen. We knnw [ i [ Fartlonm
% i i v LU BN g Ll | oo ol
example, thot attachmonis will be easy {o chanee
ETE N _|:||:5|,_:_' Wit | thmtl th ||||_|'_.||| iminl

pxle will take th purrsiiment of rough Terrain
and heavy fronl-ond s, We've minimized
aguravating, puzdling dnd knucklo-busting situntions
pyverywhere we've found them Wa've aven mada
hvdeaulic U standard pyuipmenl on larger tructom,
where ralsing and lowering implivmonts could by

hack-streining lahar Hol the poal mans e

antisfuction. How oar unité perform og yoor liwn

e garden. Thet's where our custamers hocome our
best salesmen. Onee thee've owned o Bolons, they'll

naver be salinliod with anything else. So if vou're in
the markel lor n eompact tracior, gel an eapinlon [rom

F Holems owhner. Hetter still, see the dif#rences, Al
virur Balens dealer. Do 1§ for vour own salisfaofion

Mr. Jerry Nollenbachk, Lake City, Florida I e midio
¥ o lE etk tiaseE mil oEl --..'.l-_l [ L 15 I
i-I:"-ll- HEU‘:-IJ-H.HE.:I- FIN | [}

| i\ L Firgiia i ||

frp=ef ef il ol e ]|

§ EOMPRLCT TRACTONE 7 70 14 =P STANDARD AND HYDHMIDSTATIC « MIDING ARD WAl KING PIAER MENERS « TILLIEE « SATW THRIWERS « SHUWSISH F3
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There’s nothing plain about John Smith's Bay.

E 1 - . § .
CYiEIl L '.__:-,'

U here's nothing plam about the other 79 Bermuda besaches eather

You could spend two and a halt months here gorng toa different beach ¢ven,

day and ind something different at every one. It yvou look closely, yvona' 1] s
caves where pirabes may have once hd their treasure. At Whale Bay, vou can
cast tor bonefish in the stadow ol a 00 vear old tort. Many Bermuda beaches

are considerad crowded if there are more than bwenty peopie —and the coral
reels break up the waves making the surf gentle enough tor a three year old

Ciet some pink sand between vouar toes: See your travel agent, U wnle Bermuda,
GI0 Filh Avenue, New York 0200 6 MNorth Michigan Avenue, Chicago el

There is only one Bermuda.

e | P
[




Trees Don't Change...
But We Do.

Treas-are always the
same yet each has 1ts
own problems and special
gualities- At Bartiett they
arg ot just bark and wood
but a growing laboratary for
reésearch,. Odr scientists, in
thair unrelenling search to de-

vilop individual shade trees to their fultest
potential, proviade expert diaggnosis and m
proved techniques for our fieldmen.
Change Is welcome at Bartlett. When good
ideas come along we are the first to adopt
them. More expanence, more knowledge
and mord service are the reasons why we
deliver more. When you think of trees
“think Bartletl’" and you're sure of the
most modern methods and thorough
anowiedge of local conditions., Call your
area represantative today—you can rely
cn fvirm

BARTLET ...Y....,

Hama Dffice, 3770 Summar Srruer, Shemferd, Cane
Amimcirib L aborotories ond Exvpetimenial Srounds

Latal CHFreme f1adm Maasa B Floridg ond
wpit o [ Hinoie and Alubsmn

Discover America

BEGIN <=
WITH
MARYLAND

50 much of America did!

' known 3% the Bay Courtlry. A part of
Armericea unlike any olher you've gver seen
The magnilicent sweep of Chesapeake Bay.
Lone strelches of dunes. Sall marshes, Winding
rivers, Intels Creeks. The pver-present cry of
the gull (haet lidtle fshing villages peopled
oy matives whio make ther LIViRE Trom (he s&a
— jusl as thar anceslors dud before them
Hroud people. Hearty peaple. Ruddy from the
SUNE OF Smmer, (hie con-wingds of winter,
Hade, youi I Hind riversade plantations dating
hack 1o Rewolutionary Days. Bustling seafood
ceniErs providing you with fresh clame and
crafs from Lthe day's cotch. And here you'll
e motred at thedr home pors, the
akipjacks America’s aldest amd anly
surwiving, working. sailing fleet thal dredgas
the thmidus Maryland oysters from the
Chesapeake. Unigue salling craft with such
unigue nameas as '"Hose Parks” "Marnrme
Mister” . . "Nellie |, Byrd™ | . | "Lady
Hatie. ™ What a thrdling sight they maks
scudding the Chesapeake under full sl
during the oyster-barvesting season!
While hiere, you'll browse through
typical Eastam Shore fowns ke
Chestertown, Oxford, Cambridge an
the Chaptank, S Michaels. You'll
vigit historic Annapolis, See the
Mava! Academy, Visit Fr. McHenry in |
the world-seaport of Baltimore, Have
furm al Dcean City, Come axperience
the fascinating adventure of
exploning Maryland's Bay Country
pirmiosl within an oyster shell's
throw of Washington, D.C !

For vacaficn E-'é'.".'l'!-."-'li_' nrgernation
WiIne

Maryland Department of
Economic Development
auite NG-59. State Office Bldg
Annapolis, Marylana 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
= handout it was
e (m]yto shake

= | —— - -'-._ " !
Ne“ri‘]““dland | Write us for free vacation kit. 1-2.9
|  Newlpundiand and Labradar Tounst Deveinpment Office
| Lonfedoration Bullding
i J
b

Eng
ot John 6, Newloundland, Canada
an ra OI Please send ma inlomation on Cruiaes Cammng Fighinn
L ] | Hirnt iy Genoral Vacation Packagn
aaeE el

I Name
I

R

Addrecs

= -4
A I..t | Citv/ Town_— __Zone/Zip Code
mce apa . . Privince / Siate.




T Fish used tobe scared when we

Not long ago, the oil industry usually

- logked for offshore gl with dypamite. They ex-

ploded it underwmer and re-':urda:l the tolltale
echoes on aseismograph.

- When mmfuﬂy dum&. this did little or no
hidrm to aquatic life. But fish were sometimes
scared and fléd to guieter waters, Fishermen
h‘-ﬂwnui  had mgn ﬁrﬁm*tu fish.

: Research Co
uanrﬁlaﬁwiﬁﬁiﬁtﬂ i _‘im?nuﬂia ttuhﬁmur:tle

for dynamite.We have nicknamed it the papper
and you can see one 4t the bottom of our pic-
ture. It doesn’t go bang like dynamite. [t 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 better seismic ¢
burned gases to escape to the surface: So the in the bargain. At the rate the ail indl.]s!:r]r i5

-h

water staysclean, | _ exploring, it could literally save millions.
~ But fishermen aren’t the only people to Good news for perrple Great news mrﬁsh
cheer, ﬂlﬂtﬁmhwnim.ll.

D:'.namitﬂ is often tricky stuff to handie,
The popper is complitely safe. Explaration
crews have one less danger to contend with.

And dynamite is also quite expensive.




The great exception:

IGELANDIG
SAVES YOU *161

COLONIAL

/ﬁf’?@

VIRGINIA

TOEUROPE

Of ali the schaduled airlimes (lying the Allantic,
icelandic s the preat exceplion. You save 3161
llying lcelandic to Luxembowrg in the heart of
Ewrope. Fly with us during our 75th Anniversary
yoar, Daily flights from New York to lceland » Lux-
embourg « England + Scotland = Norway = Sweden
Denmark. See your travel agent, write for folder NG.

Voo ;
ICELANDIC AIRLINES
' B10 Fifth Avenue (Rockefolies Plazst  —we——r | Plan ,al-n:ra_rj for a vacation in the pasl.
L S ¥ 10000 « 219 PL T-RLES i Lel us send vou [his beEsutibully sllustrated
' | bookiet on what 1o see- and eniov in hisrors
Haems : Williamsburg. The C-overnor s Palace by candle
\ ; Light. Dld eolonial homes which have survived
: o i a1ll change of fashion. Busiling taverns an
i Bty — : guiet gardens. And little craft shops along
: Rt == i the way. VWilliamsburg an experience you'll
g s p— o : newer forgs i 20 vears. § ¢ Mr. E
. LOWEST AIR FARES TO EUROPE | Weight, Box C. Williamsbung, Virginia 2518

foreign inteligence

| The :'|I|||; grd Taimrdus or . ama thie gt Prafit frem ¢ G |atESt leak in Brilish intell =s el &
ast wiord 1o lsak is that 3 ravolubion L Lirop us a lina and our courigr (the L. 5. |':-_|.I_-_| izl
I CHE ey rusls the name of YOUF NEFrasT =onte deater, LOn
A ravolution In the concapnt of vaeation LECL M T en)ly tne surprsing relaxaticon ol a jest
traveling, called Sprite. It comes in three 10w, Make contact in The alear

since, after all, the naw HBritish

o 1k |h'||-lr I- Lt |-|-|."|:|'II_ I"I 1k “: i e =1 _J .I..:..II
- ' vans are glréady the

i P & o
out roaomiest

e mast intellgent aspact about the Sprite con
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Kepl seCrat in history

e b

e2ft IS 14 inhergnt appeal to 1
owners of small or intermediate | Caravans Intornational iImports, Ing g
ired loreign or American car EI | D J latk Marine Terminal, 2700 Broening Righway ;
is an appsat based on camfort E Bal rr.-:--_. 1- 1-I1 -_[___ N |
matched tothe size and weightof suchautomobiles. | ke name iy ot as] Amercan or Caendan sosn T
Thanks to il stressed design” Sprile strong | Name i
i amaringn 'E: L. HiTch wamiEht % one-auarfe: | v sk
or less than comparable American tratlers (100 | e :
Ibs. s tops). Result: No a3 by Stat !
pensive hitch instaliation | i i PR Wi " T !

Recause af indeppndant - #
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Uspension angd shochks, and |
y low canter of pravity, it -
halds the road with meaxi

mum safety. Dever fatigus

Iorexiagteant, and 18
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Stog.

Back up

Speed forwand—
without chutchrng
or shilting

One lever

Hydra Speed
Dirive dees it all

Steer with ease. Got tn DHicover LAWNMBOTORING OO0 &
clos to trees and shrubs Hydra Speed MF 7. Zip through
with 3" mower lawm work st an sore &0 howur.

Haul, screpe, dump, sprav,
fertihiee . 1he MFE 7
mken all thess joba enster

GO LAWNMOTONING nll year.
Clear leaves in the fall,
SICF 119 WHARLER

Massey-Ferguson
introduces a great new outdoor sport

We'll help you ' The new MF 7 Lawn Tractor with Hydra Speed Dirive, Une
FEfil] - ¥kl IiERCTEE J et b et rodls forwanrd amkd reverae E'-i._""."l_:'-'- ?-..'I i "|||t'.'ll'-“||... e
MF Dealer N g Just fast, work saving performance. Now LAWNMOTORING
Call any Hme, . i the
any day, toll free,
(RO} 243- 1890
LEn Corin,

LT

i ':'.[_.- class 1 miores (uh then evies

Massey-Fergunon aleo makes these great ouldoor sporis

the Variable Speed MF 10 hp, and the Hydra Speed MF 12 hp
Turn the wob of Imwsmn mcrwIng mte the wpar of LAWNMOTORING
aee youl MF Dealer for o test dnve today

‘% Wassey -Ferguson Inc, Dei Momes, lows
rlllh"l"ll'la-"' [.IITL::-'I'_ ;

T ractor Manufactyre:




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

And, certainly, the peopls

Futtlng you flrst I'I.EE';H 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 remamber 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 makees the going great.

[
T whrkd's Mol SEgeis Enred S:Flind



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




Kodak has changed
all that.

Now you can launch your The M12 also comes in an
kids' movie careers with less than outtit with batleries, wrist strap,
$30. That's all it takes |0 get our and color film. for less than £35
new Kodak Instamatic M12 maovie
camera

We aven made it palm-size

[T E———

Just drop in the film

We have other super 8 movie
cameras al oiner prices, And since
super '8 movies call Ior a super 8
projector, Kodak offers a wide
cholce there, 100

Why not see your Kodak
dealer? S0 you can see your kids
in movies,

The M12 is a lot of Gther

tNings Desioes low-priced. It's e [

—— H F = ¥ = = :.- -I."-\_ I
palm-s5ize, so TS easy o LK L b
T |
lr=adde I, i =" 1}
where theé action 5. It 1Gaos i Fary
! S ..J_I -:I._': 1
stantly. <0 vou don't miss any of Lo BE— ‘
Eclilry, o\ Yy 4 |LF Yo i i o g5
the action. It's battery-qriven, so g

:l'll:l__l _-'_"l-':'l !-I.'-_JIE. [:l 'l"ril-.:'J :!.

And the movies |t takes are
cuper 8, which are sg much
hrighter and sharper than regular

Bmim movies

Kodak Instamatic movie cameras.
From less than $30.

= subject & changs withoul nplce




How do you make
a boat go faster,

ride softer,

and | save gas dumg |t'?

This Spnrtsman has the answer.

It s i (RTTTER 47 I ast & b SEROFERIMLENY Vel ERee ---"--"'||-.". srtesed ise. there's aedrwasti &
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From the drawing boarcl, the computern, and tami Mot the least of s Jusory teatunes 1€ s toll Hhota-

ous test hulls we came up with aonew shiape. A pog molded inas an integral, structural part of

i | 1 ¥ [ - I
Leepsr hull, wilh a ool mare Ireoboard Tanward tha | Ee thir touphest Dwoal esver Dol as o
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ol speay and trapped air bybbles. Ardd goes 4 nvili

L !||| 1 I |||I | .".'II Ill-'l NI TS - T III.:”.Ii! FECITS W BN |II--I T ||I:|| "R L -\.I-.-||I||r: |||||I i i I|II|| ji | iy

v seE] wintesl aanel STTie Iy F A LA i dconoamy 120 hp aline-4, of o sizzling
i | |||| TR |

11 SRRl =5 TS T1Ld1 i PO FEIT  AERYE LW ]| || I .|-|-.: 111

i iels till Wi Hpldl B (I L G Y T 1t g bl of Bt foer afs AFa Ane a ol oo ||'.|-.!t

sl Uil s  sisipral  Tise (RL TR LNATH A A TR il 1OE TRW™ IYRCNT Y,

first

s EVINRUDE

Tt AT i i

outboards



An Income

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 15
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 vou 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-
nlation.

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

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

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

# Metropolitan Life

888 5 S N
|_- am e |
I__I — :j
= [ — g ey = 5=tk !
. | | FREE BOOKLET 2
] ﬁ Why not end your money worries now? (et the fucts about a poar- B
| Wi anteed income yvou can't outlive in Metropolitan's free booklet, “The ]
[ Annuity—Today’s Createst Income Hargmn  Almal thus coupon, M2 :
L] abligation. =
_r:l Tocy v Mietropalitun Lite Insumnce Company I;
o | Madion Avenue, Depl. N-39 .
1= oo MNew York, MY, 10010 [l
- | .
A (Annuity e :
@ Addresa ]
1 ity Sinte . ..T":ir.- (octe E
E .
LA

bu

ENESmENENEEDENNS :II___'_'F'_'_ll_I_"“lr"_'r_ﬂ:ﬁDI::IEIT OOO00000



 sells for
 less than $100.
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240 calories.
99°% fat-free.
100% delicious.

A good breakinst

is an essential part

of any weight conlrol program.

Scale down and get back into things,
with the Kellogg's® Special K* Breaklas!
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What’s new in dishwasher fashion?
KitchenAid portables in new

You dalwavs get a lot in a KitchenAard GOlden HarVESt-

dishwasher nave it burlt in, Easitly. And there’s no con-
Like amazing dependability, virtually  version kit to buy
service-free operation, I.||.|1:'-|:..!.!':l-._||r:1':" PET= S0 be sure to see the new 1_1“{4_51:_': hitr
formance and long hife, vest portables at vour KitchenAiwd dealer.
And now, you also get the newest ap-  (You can find him in the Yellow Pages.)
pliance color, golden harvest, in two Or wrnite KitchenAid Dishwashers. Dept
handy. portable models, ODNG-5, The Hobart Mfz,
A top-loading portable Company. Troy, o
that's ready 1o use the minute 2 Ohio 45373, -
you wheel it in your kitchen. 4

No installation necessary.

Or a front-leading con-
vertible. You can use it as a
portible now, Any time
yOou wani, you cian

T Ty

— = HKitchenAid

Diishwashers ond Disposers

KitchenAdl dishhwashers— 20 years of good old-fashioned quality



When you spend
200 for a camera,
make sure you

get what's coming

toyou.

Don't try to
outsmart your doctor
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Every E-E’-’rl"llﬂ fisl
should have at lea
rod of this uaht}

Spend It on the Canon TL-OI
and you weill

Because vou'll be getting a
professional -guality I3mm
camera with bwo greal things
going for it

First, |3 through-the-lens
spoOtmeler Rives you precise
light readings. Even when
v re Taced with difficuli
backlighting, And Canon's
eaclusive QL (quick-loading)
feature lets you load film in
seconds, without threading
or fumibling.

Second, mode than 20
interchangeahble Canon lenses
fit the TL, from T9mm wide
angle to 1000mm telephoio.
And a host of accedtories for
wpecialized applications.

See the TL at a franchized
Bell & Howell/Canon dealer

Ciet what's coming fo you

TOuU Can wath a Canon

C’annn
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Unconditionally Guaranteed for aslong as you own it!

Here's great fishing achion that fits in &
ugged aliuminum case £ feet long. Stows 1n a
sUIlcasi addiabhag, airplant Ty, =p

casl, spinnming, combinalios eavy - duty
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International Cadet 60-the only riding mower
tough enough to do so many jobs

iy

Now heres new proof that the
International Cadet 60 15 one
of the toughest riding mowers
built. It's the only one with the
strengih and power to handle a
snow thrower, a front blade, and
a utility trailer
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Unly a8 bullder of tractors
could build a riding mower as
tough as this, The sleek styling
of the fiberglass body may come
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3

as A surprise. Hut certanly not
the muscle underneath,

Over the long haul, vou'll see
how smart you were to buy
tough, 'he Cadet 60 will work
harder, at more jobs, for vears
longer than most others,

Mest-drive the only riding
mower touph enough to take on
four seasons. Your International
-.'il':_-i-ll-'r 'i!'- i[! |:|'|.|-_' 11r-|-_':|ll'|.|| [1:'.!_;F_"
under ““Lawn Mowers" or
“Tractors.”
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dISCO‘UER REA[ TRAVE[ AdvENTURE'
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The great
sail-to-Europe bonus.

Sail from Montreal on a Andwithitall theimpeccable SAFETY INFORMATION:

White Empress Tha 27,300  vet sublle British service Empress of Canada and

lon Empress of Canada and I you're going to Europe Empress of England, regis-
the 25500 1on Empress ol o White Empress For as tered in Great anrn meal
Eng!anﬂ'lrﬁ.'l'-l'l'l'.-"l'l Montreal |ow as $261 one way For nternaticnal safaty 5‘.&*"-.1!1&']",
arnd sail through 1,000 miles  reservations cantact vour for naw ships developed in
of giorious Cluebec country travel agernt orany Canadian 18680 and mael the 1966

sigde belore the ocean voyage Pacihc office fire satety reguirements

1o Liverpool, What a start
for a perfect holiday

And onan Empress il SPECIAL SAILING cp Ships
couldn't be more perfiect rom Mew York to L r—ruruul

Gourmet cuisine, Carani June 3, Empress of Canada
partiezs. Intimate mignl clubs
Luxurious accommodations
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Erpov an armchair satari! The Wild Realm

Animals of East Africa

This exciting new 200-page G oitrapiuc publication will tak
vour family on a breathiaking pictorial safan o the heartland
ot Atrican wildiite, Here are Doms and Joopsares o | las,
elephants. and . girafies MIppas, Thinas, Sehras, and hoe res
ol East Alrca' s anmad Kingdom

[o ondler your copy, plus the other volumes i the COrfer] Series
of Special Publicabons— Australia, Vamishing Peoples af the
Farth, and A COmyuest af Spade —amply semd vour mami
ingd address and the words “Serliss 1) Special Pulilic atoms

You will be nlled just $4.25 poer volumie plus podaee ad
Fandiing. Onger Irom

NMATIONAL GEOGRAPHIC SOCIETY

Dopt, 60, Washineton, 03 T 20K §i

See “How™

N <America Grew”

Proves (he Bibie

Professar Yadin, authar of Massaty, and
gedn Of Archaglogy n the Hsbraw Uni
versity v Jenrsatem teutifies that
CREQIEY |5 pravng the JAccutacy ol
eyl Misiody, s shalements, Sfopmid
B wilh- remarhabia accounts of arches
lngical Findings In Geble lands will give
you renewag faith i the Bible Read the
Hible's meszage of hegd 1elevan! to the
chaghic limas m which we Lyve

=

I Send for a FREE bookiet today I One of lop 30 U.3. attractions.. more than 30.000
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| BB E ANSWESS, Oepi & 4 devalopmant. Anligue aulos; farm mmplements: foco-
Pins B0 fieiarsl Bl O e motives: amrplangs. hne china- hobby coliectinns:
Pl T N PR gantings, much, much more. Buildings mclude Indian
Stockads, Pory Eapress Station; Sod House: Peopla's
Store, Planger Bmbroad Depot. Everything that mads
Amenca great. Aduits 31 50: minors 8 to 16, 50 cents;
hiftle fota  frer. Motel, restaurant. campgrounds
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ERFORMANCE
IS WHAT YOU BUY!

ang 1eaiurcs ke INeEssE enabie '-rF-.'I'fl':":-' 10 -.'i-.||::'r"l'f-'_'fl'l'l any oiner compact traclor
on the market. At Gravely, mechanical excellence s a tradibion and leadership a8
cErious responsibility, Ak ANy OWNer w h'_..- if= |II'IJ.'_'||'I' ﬁnn‘g.—'y—‘,‘.‘% | stawa our

Then see your Gravely dealer, For lreg, full color catalog

Fma 1 il 4 linr jrTe

reputation on his answar,

write Il:lr.,l'.'l-'lf.'

o605 Gravely Lane, Clemmons, North Carolima 270712,

FIGRAVELY



The difference between
hard travelin’and easy travelin’
isa od Travel Service.

We have a free Tourgide service that -:
keeps you from getting lost in the
boondocks or fouled up in com-
mutet trathe. Mail us a Tourgide
Request Card and we'll map out

the easy way, the scenic way,
wherever yvou want o go. We have

i travel card worth a hundred

rimes 1ts welght o chsh. It's

gocd for gas and o1l, nres and
balteries, and even emergency road service
(lars Coulf) at over 30,000 Gulf stations. And for meals
and lodging at over 1,000 Holiday lnns.

We have young Iadies called
Tourgards’ who regularly look at our
stations with o woman's eye. So vou
never luve 1o worry about where
1o nnd clean restrooms
With today’s

o ' : « casy-riding cars
and smooth roads, traveling should be
more relaxing than ever. 1 1t isn't, maybe
all vou need s the Travel Agency with
Pumps. Get your Tourgde Request Card
Itom any Caulf deales

THE TRAVEL AGENCY WITH PUMPS
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“The luggage fell end over end,
and smashed on the dock below...”

“They ware loading Il onto the ship and we saw
the whole thing happen. We almost fainted.” i

The brutal truth about travel is, people don't take
care of your suitcase the way they take care of you

a0 we bulld an American Touristar that can take
care ol isalf,

Wwea pack sixtean differant strong materials into

5

avary single case

WWa wrap it up with a tough stainless steef Trame,

Wa reinforce Amearican. Tourister with fiber glass.
[All ovar, Not jus! on the cormars:)

And give-each bag non-spring locks. The kind
thal don tgpring apen on impact.

“It seems incredible, bul the locks held tight.
And none of my clothes got hurt at all.”

Ve do everything we can 10 make surg avery
Aamearican Tourister hasa long, hard 1o,

“When | think what might have happened wilh a
lesser bag, | leel like fainting again."

A, Mrs. Allyn Gerds

American Grosse Pointe, Michigﬂh

Tokirisad

American Tourister

aa
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