DOUBLE MAP SUPPLEMENT: THE PACIFIC OCEAN'S FACE AND FLOOR (page 496
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Orders. Complaints. Another one of those days.
Wouldn’t it be nice to have an Escape Machine?

__l"

N b

Totally new for 1970!
Cutlass Supreme—0lds elegance in a trim new size,

l ! SE 1pils ihve HC
F | Talal= | e
trim that formal new roof and elegant CRds Escape VIacnine:
| i 3 |
. i I qu Lr il r
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F THE PHARAOH CHEPHREN, who ruled

Egypt 43 centuries ago, still lies in a
vault hidden deep within his giant pyra-
mid at Giza (inset), can Space Age tech-
nology find him? Dr. Luis W, Alvarez,
MNobel laureate physicist of the Univer-
sity of California at Berkeley, believes
he has the answer: “X-raying” the vast
stone pile with cosmic rays, which rain
naturally from space.

Working with Egyptian physicists and
archeologists, Dr. Alvarez has set up a
detector in a chamber at the pyramid's
base. Il a secret room does exist, the
rays (shown here as hery streaks) would

1

Search for a
pharaoh’s tomb

S

signal its presence by arriving in greater
strength than those that passed through
solid stone. So far—with about a third
of the pyramid surveyed—Chephren
remains elusive, but the technique has
proven successful. Dr. Alvarez's detec-
tor, he reports, can “*see’ the pyramid's
six-foot-thick limestone cap through
300 feet of solid rock.

As 1n 50 many other fields, a National
Geographic Society grant helps make
Dr. Alvarez’'s search possible. Invite
vour friends to join in supporting such
exciting ventures by nominating them
for membership on the form below.
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And United will give you lots of credit.

— U — T T N T S N G . —

Mall oppHeatinn ta: Undsed Alr Lives, F.O. Box 1130, Chicoga, Illinsls 0670

PLLADE PMINT BELOW
e LATT WA
MHE |j

MISS

FREGENT naME ADOAEES

L bapYou ARPLY BEFDNET ] YIS D] wa
iBull INiTia AGE  IPUUBE'R NAME

ViRsT

ITRELT =11 STATE i CODE

TEARS AT FHESENT ADDALES divl Hli MY LIVE WITH PARENTL TELEVEONE NUMBER

{i:4
PAEGERT EMPLOYER {11 studest, give scbost o Pull partcubans)

POAETIAIN

FEPLUTER T HOSINERS ADCHESS STHERT Galb arart fir Lonk TEAES WI1W ANHUAL EAFRINGS

———-—————-—ﬁ—H—.-q

(R[] |
CEEPIT PEFERENCEE—RARK NANE r T
L) CRECKING
I aakE AN &Y o — HNIRLE
I Ll LN
I, LOCAL ANG HATIORAL CATOIT ACOOUNTE AND ACCOUNT MUBEERY
I b L
: Hei

In considerstion of the exiension ol creit o
me by United Air Lines, Ing. (“United ) for
purchase of alr transportation and related
services in accordsnce with applicahle tarifts,
| sgreg to pay United for purcheses made on
- credit within 25 deye after date of statement
-r' without any FINANCE CHARGE, or, st my ap-

tlan, poy @ FINANCE CHARGE at the periodic
] rate of 1% % Per Month eguivaient to &n
ANNUAL PERCENTAGE RATE of 18% ol the
total unpasd previous balance after applying
payments and qredits on the lollowing miml-
mam paymant schedutn:

KUK IauM
IF REW BALANCE [5: PERIODIC PAYMENT:
$15.00 to §150.00 $15.00
Over §150.00 10% of Balynoe

(Ralances under §15.00 are payehle In full)
00006

e e —— — — — — — =

' UNITED AIR LINES, INC. CREDIT TERMS

The |ndebtedness incorred by me shall be-
come inmmediately due and payabie il | fall 10
perfarm any of the terms hereol or to mike
pEYmEnts when due,

| further pgrée (! this application lor & United
Persanal Credit Card iz approved oy United:
() 1o make payment for all charges inoderd
by usé of such card in accordance with the
shove agreemant; (1] to indorm United
pramptly of the luss ol such cord by written
notica, addressad to P.0. Box 66100, Chicago,
iinols GDG6E, it being understood that | am
respoiiitde Tor 411 charges Incurred by Use of
the card untll such notice is recelved by
United; [iii) thot stch card may he cancellod
by United upon notice to me; antd (iv] 10 sur-
render such cord upon démand of United.

QINAFURE BALE

—— e S—— S e
L'___-______'_'-'I—I"-—I'—I'I' . - e e S =

Hawail, What a great Christ-
mas gift! Six 1slands perfectly
matched for color, excitement,
and variety. A trip you can
give at Christmas and take
anytime next year. And vou
can charge everything with
your free United Credit Card.
MNot just air fare, but hotels,
car rentals, everything yvou and
your Travel Agent can arratge
in advance. And he'll show
yvou a variety of Hawaiian hol-

iday packsuges to choose from.
Your Travel Agent can gef
yvou a United Credit Card or,
better yet, sit down now and
Gl out this United Credit
Card application, then
take 1t to your Travel
Agent. Or mail it to

giving your wile
Hawaii Ffor
Christmas n
whole lot ensier.

]
T T T
UCYh, Haigar.™

/Vihe
United. Tt'1l make ﬁiﬂﬂdgj' skies

"~ United.

e s s . . s S S e e e e e e A e e e e e e )

And at your Travel Agent,
your United Credit Card is as
pood as cash.
S0, give your wilfe Hawan for
Christmas. Imagine. April
in Hawail Or May, Or
whenever it's conve-
nient. Just fill out
thizs application
and youre
halfl-way
there.



We know a land where the streets are




paved with gold. Sodo the Russians.
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How to pay up to <500 for $100 worth of car insurance

A message 10
bad drivers and tha [
good drivers who are

_ concernad about T

| thitir InSUrance rates .
Ay »
Qayv Lthere, Bad Drivers, wit hpve

A oY e sl foni* o, I8 win-
prenaive, but you're lneky to get it
at all. And, alter TLUR Y

drving record has mode voag elie-
ble foe this dubious privilege
Actusily, we wisild prefer ool Lo
sell this leind of poliey. (3ot many
AU nss EOTAPAIThES liks The St
Faul o

But if yvou me replly nod

el guv, Al

g S, Maul pgent may et you
Faceptional Kizk Auto
Folicy, It ovald cost you up o o
L e normeal rote, Bt that's
|‘||| Oy WY WO ERn 11”:1 r|'|'|'|'|||

M rowrse. vou eould

LLEEN N g agd “l”"'-.

Snghe
%"

_ M aray s

vour driving hablte And why n?

You have evervihiog to gain, and
v s the rest o um

THANE YOU FOR WAITING,
GOOD DRIVERS

H.l'.-i L I|I|||'I |

aur sbtiern bseture,

hock vou with
L wir e s
afistude W
v To now that, 1n spite af

Vo BTt with ot

iyl

the sud meeident rute, we're Joing
wll we ean to keep yowr rates down
And that iocludes charging high
rabes Tor bad  guve Y ou see, thire
e stifl some justice in the word
O steen hut fuir agents are fistsd
m-the Yellow Page

THE ST. PAUL

el S A Py T E




Modesty is a Monaco trail Evan 1o s pricé mounts, Hasult?

Bt In size-and luxury, It has 1o De classed up And with Mopnaco's wide
there with cars casting much more. Casa in puts more car batweaean ing w
moint: Torsion-Ouiel Ride. A uniGue suspen- agroegter stahility and hanaling
sion system that insulates against road shock luxury-car trali—slegk Styling

and engine noise. We simply ook the enging, Long hood . lzut dack

torslon bars, and starnng geat gnd mountad gecented with simulated waln

them on a massive frame. Then we solated roominess you expect in a luxury car

them from the Unibody wilth special ruooed Dodge Monaco, Come take a onve

™2 |f you demand
 one quiet
" hour a day - . .
you could be

DODGE
MATERIAL.
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; me | 't even have to walk down an aisle. All you have to do is
say yes. Yes, you'll leave the kids with Gramma. Yes, you'll leave this very moment. And yes,
you'll fly Pan Am™. We have all the barg all the places you've ever dreamed about—
and some you haven't. For instance: ask a n Am Travel Agent how to get to Myoto-lwa
(otherwise known as The Wedded Rocks). He'll tell you the fastest way, any
day, is one of our great Great Circle flights to Tokyo from either New York
or California. And if you want the scenic route, he'll toss in a stop in
Hawaii. What's more, he can have you on your way in 24 hours or less.
| Pan Am makes the going great. ¢
ey
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An evegloss mode] can be
designed w0 give vou help in
botly ears,

A Zenith Hearing Aid

can”listen"harder just for the

sounds you are missing.

Fior a sevore
of sl loss. a o
and-cord mmdel = snll hest.

Zenith believes a hearmg mid should do more than
just make sounds looder. 1t should be balianced to
bring back the lows, If those are what you are
mssing. Or the hpghs ke 3 small child's langh:

Every hearing loss 16 personal. Yours is dif-
ferent from someone clse’s. That's- why Zenith
makes 50 many different kinds of hearing awds. 18
different modelz, Fifteen of these may not be for
you at-all. But of the remainmg three, one & prob
ably just nght for your lnss.

Your Zemith Hearing Aid dealer is carefully
tramed to help you choose that one Zenith Hearing
Aud. More than that, he can skillfully adjust its
performance to your particular needs,

You can buy a Zenith Hearing Aud for as
little ss §75* and pet Zenith quality. Some of the
maore minaturzed, nconspicuous models, however,
cost up Lo around 330K, * All are covered by Zenith's
exciusive 10 Day Money-Back Guarantes. If, within
ten days of purchase, vou don't feel the hest 18 pood
cnough, retumn it to your Zenith dealer and your
motiey will be refundecl

Cinly 2 mikd loss® This
tmy m-the-ear model may
be all you need

=

Prefer an Inconspicuous
bBeblind-the-ear nuxdel? Zeaith
has five to cloose fmom

Visit your negrby Zenith Hearing Aid dealer
listed in the Yellow Pages. He'll be happy to work
with you to help vou choose the Zenith Hearing Awd
that's best for you. Or, for more miormation, mail
i the coupon below.,

* Mamoiactgrer's soggested metald poce

| R — —

T— EE T EE L i s m—— —— —

| |
: Lenith Radio Corp.. Dept. 4X, 6501 W. Grand Ave., :
| Chicagn, 1L G635 |
|

| D enporteant new bookbel, “Saund and Heanng, ™ etnald :
j help you do something abhout your hearing lowm Send for (|
¢ Your Iree copy plus other Zenith beanng ald literature 1'
i i
i I
' Mamw 1
| 1
.. L |
I Addoysas 1
i i
I |
| City ks i |
I I
I I
I I
I
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Mrs. Nugent Freeman's Happy owner of the 12 year old

10 year old KitchenAid dishwasher with no
KitchenAid dish- ) breakdowns is Mrs.L P. Dwyer,
washer is still o Michigan City, Indiana.

going strong.
with no repairs.
She lives in
Nutley,

New Jersey,

o ——
" i
y 5T
S
Mrs. Arnold Starr, Cherry Hill, . | e
New Jersey, used her KitchenAid

dishwasher for I8 years with no L
service calls, TS

¥ A L - ‘1) %
A 10,a 12 and an 18 year old KitchenAid dishwasher.
N:) '['E"[}ﬂ_[rﬁ_ What makes a KitchenAid dishwansher so depend-
. . able?
N() l(ldd.l.ng. 1‘:]:':|';.' the careful Way W bunld 1t [-".'u'l'q. our
quality components. And partly our cngineering

skill and knowledge. (We're dishwasher specialists. With 20 years expenience
building home dishwashers, 80 years in building commercial dishwashers,)
So when vou buy your dishwasher, get a KitchenAad. It's made to give
you maximum years of service with mimimum service problems.
Visit vour KitchenAid dealer soon for all the facts, (He's histed in the
Yellow Pages.) Or write for free literature, KitchenAid Dishwashers, Dept.

9gDNG-10, The Hobart Manufacturing I“it:henﬂ.l:’l

Company w, Ohio 43373, - '
~ompany, Troy L f Dishwashers and Lhasposers

-

KichenArd dishwashers—20 years of good old-Tashirned qualin



Big, strong and stylish.
This is the way it’s going to be.
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Whe Spend it aon the Canon TL-OL
n W“ spen and you will,

Because you'll be getting a
professional-guality 35mm
camera with two great things

*200 foracamera, ~:
, First, its through-the-lens

spotmeler gives you precise

light readings. Even when

'r-r-u'1r:~. faced with difficuls
backlighting. And Canon’s

exclusive QL [guick-loading)

feature lels vou load film in
hat% seconds, without thresding
In ar fumbling.
w com g Second, more than 20

interchangeable Canon lenses

fit the TL, from T9mm wide
h you * : .:M,Ie- 1o 1000mm l-=41.-|:|-h-l_|1q.l-
i A
- SpHEC I-.]-|I""I'."ﬂ app-lu::ﬁlcl-n:.
: v See the TL at a franchised
' Bell & Howell/Canon dealer
Gt what's coming b you.

You can with a Canon

- Canon

—mmee e o = Folie B Sg S
Lo U (o e enCoiiesiy il o ey el il ST
S e T PR L SR ESEN N P W e

j=| BELLe HOWELL

The Yamaha Electone E-3.
IS too much organ for the money.

2 YAMAHA
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Speed kills.

Ask a high sehool kid. Boy or v, Either
one will give you the word !
(amphetamines or pep pills) is lethal stufl,
And so many kids are so seaved they won't
touch it. But not enough are scared enough,

They pet into it too easily. And they lgnore
the 1nevitable,

Does speed kil outright? Sometimes. Pro
longed massive doses have caused brain hem-
orrhages and death. Although it's unusual, it
can happen

But the i'ulg}_{f-al prablem is indirect. When i
bl [HOpS I l.';ll.-].[.l.!l' of CADS into his mouth, h
experiences a real high, When he eomes down,
he's so low he's t mpted to start
riin.

And that’s the start of real trouble. Speed
18n't addictive, but the body builds up a toler-
ance. S0 he has to take more to get the same
jolt. And more, And mare. He oflen ends
shooting massive doses into his veins

He has an abnormal feeling of
periority. He ¢an easily become violént and
appressive, I he gots in a car, look out

In his confused state, he 1Enores his b lil'.".-i
normal need for food, drink and sleep. 50 he's

thit 5 el

oL ner

]
) nyr 1 41 | o
DOTWET., o

i

N\

-

-

prey for pheumonia. He gets
reless. And often winds up with hep-
atitis from a dirty needle

Bt even if his body survives, his mind can
badly bent out of shape, It's not unusual
i paranmd and commit a
N & I'h.‘l.!l 3 kill.

-‘J

or i hecome
vialent erime
speed spreads death many
1T vou Enow semvors
nerimenting with this
talk with him. If

WILVE
vho's thinking of ex-
it LFfre vou to

-
LN N
14

g besn on it a while,

Wi
LN 8

et i to a doctoy

You eould save his life.

# Metropolitan Life



It’s all the port

new breed of




you'll needfor this
cargo ships.

General Dynamics is building a fleet of new barge-carrving freighters
for the Lyvkes Bros. 1"§1|:L3:au‘.r1~1hip Co., Inc. They may turn out to be the
most important development in cargo ships since the last sail was furled,
T'hey can turn just about any waterfront area into a port.

Each ship has 2 capacity of 38 barges. The barges, each carrving
over 480 tons of cargo, are towed to the ship and lifted by a stemn ele-
vator to one of three decks. They are then stowed automatically, and
the ship "-FEE-L]H 1o 1ts next destination at over 20 knots.

When 1t arrives, no docking is necessary, Barges are off-loaded the
same way. Thus, 18,000 tons of cargo can be d:-.L.harLLL‘E mn 13 hours,
leaving the mother ship free to sail. A conventional freighter would be
tied up for 195 hours to unload the same cargo. Cargo handling is cut
from six operations to two.

Approximately three city blocks long, thev're the bigeest common
cargo carriers ever built for the United States merchant fleet. We are
h:.uhhm_. three of these Lykes-designed ships for deliverv into inter-
national service in 1971,

Building advanced ships is not new to General Dynamics. Many of
the most modern ships in the U.S. Navy have slid down our Ways,
> including the newest class of ammunition ships
S and fleet oilers.

It’s just one example of what technology can
accomplish when it's handed a problem.

At General Dynamics, we put technology 1o

*k work solving problems from the bottom of the
i‘_‘, T sed Lo outer space...and a good bit 1 berween
- GENERAL DYNAMICS




This bird sanctuary

magine 3 hny green owmp of an ishnd n
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is an oil field.

for 152 years. It had one purpose. To save the
snowy egret from exxtinction

Rnown as Bird Citv, the sanctuary started
with only seven egrets. Now, over 100,000 nest
around 1ts man-made lake every vear. To see
these alabaster hirds sharing their Eden with
| cormorants, tur

ties, deer and athgatorsis almost a primeval

s toput the clock back to

. 1
s . - A - ' o u
!.:l:-:| : 5. |.||| "-I |_|_:'||I_'_ _III'--_I_[I-_

experience. [t seen

the bemnmng

And, wherever vou wander on this peace-

ful island, vou have to look hard to spat the ol
v are Indden by '

™ -
wisilz, viamy grandiatherlyv oak

Irees Dearded witi Spans moss, Uthers are

4

d
-

csereened by Banks of aralea and rhododendron.

T'o Jersev's affiliate, Humble il & Reéfining

Company, this respect for environment is only
TIght and proper

I'he oil industry provides Louisiana with
onethird of its total revenue, But even this con-
tribution would be a poor excuse for defiling
beauty or disturbing wildlife.

Amen say the eprets.

standard Oil Company
(New Jersev)




Cadillac presents
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By ALAN VILLIERS

Photographs bv JAMES L. STANFIELD
Mational Geographic Photographer

HE WIND SHRIEKED and Fort Bulnes in 1843, high above Port
snow squalls swept violently Famine (pages 456-7), this whole
- A across the sullen waters of the grim area had been left largely to its
‘Stra it of Magellan. Stinging snow storms. So it had been when Charles
SOUR ":'hl:eﬂ.ndeyﬂ.lleamdnn Darwin, naturalist in HM.S. Beagle,

Until Chile hu.ilt

He'd had to

Uﬂ,ﬂ,{ i he better first c: me to the strait in 1834. He

How ':'.-':-’1.;-  climbet Tﬂ.m smlthﬁ‘ﬁ’m

_. ;f;_'i"-'-___;_j:"-'.'_'_- . . Famine, hile the
* expostive i this freex o] - €= Beagle lay at
v anchor there.
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?_;:r' vogege af the Beagle has hoen by far the

moad important ecent tn my Hie. . get if depended
.o sueh a brifle as the shape of my noe.’

W hen Boatain's Chares Larwin (above) apphied for the (st
of metturalist for 4 charting stiirvey by HodLS, Beagle, Ceipl
Robert Fitz Rov—a dabbler itn phrenolopy—bearly reject
= mrm becaise his nose sugepsstod a lnck of “enerey and
determination. With lew candidates for the nonpaving job
Fitz Roy Anally accepled the wealthy 2 2-vear-old amateur
whose passion for collecting evervthing from pebbles L
bircds epgs wis to hind extraordinacy fulfliment on tha
nearly hve-yeardong vovage

['he voung landlebber endured agomies of seasickness, o
when the little ship fought high seas off Cape Horn eft)
Yot e omassed and eatalorued a huee collection of fassil
and living specimens. Thetr subtle simalarsties of structure
seemed o hm 1o oy out fon SOTIE eX Rt fther Thon
the common notion that all species had been simultaneousi
created in their present orm He was to labor o hfetims
itting together the myniad peces of such an explunstion

hiz world-<haking theory of evolution



land by sh |I'-- boat and Lirht Bis wav the neariy

- I | ")
i LY T LE [V LT L, WiILh a4 lew CRETE LA RN R-

Nhe noame Port Faminhe reflects the fate of

o short-lved ST A] olony here n the 1538(0=
i P'I | | M|
“wearis

ettlers, starvation spared only one
S vears later Darwin wrote of the
| never saw a more cheerless prospect,”
anil the Indians e and pligeaed us"
Mo Indinns plazaed us; lor only a hanoiot
e We had from Punta
Arenas that momming, three of us in the witke

of Iirwin's Beaplie—imy

come by cat

Pounger son Peter,
NATIONAL GEOGRAPHIC photographir Thnmes
L ."-1|,._i_r'|r-||_||i_ at || s .-__-:‘_ MSone of us had bedn
n the Strait of Magellan belore

We would all have preferred to come n
ome new Beagle, but time tu
Lrarwin's satling vedssel took nearly five vears
from 1831 to |

nages 458-91 We hod o vear al most

||_'|| tnat out

Lip circle the elobe- S10 (mag
We planned 1o travel where Darwin wenl

above adl in South America nnd the Galaparos

| = Fhen we

anils wioutld fallow the Beagls

[a do

all this in a Yenr mEant .'"|'-.'iTI::_ il CouTse

arross the Pactfic and Indian Oceans

(hur mission was to retrace Darwin's jour-
ney Lo see what he saw so far as it sthll exists
1o 1y now gnd then 1o el thside Lhe Lremen-

dous thinking apparatus that wias his brain

Naturalist Turmed & Vovage Into an Epic

Becau=e voune Darwin was on boord the

Beagle, the yourney became far more than

f i "|:'.:‘|r--'.:'!'.||l|'ll stirvey that was its official
msston,  fosome, 1k rinks js one of the ¢podn-

ml vovaeeres i3 all Hime |||-_Fi'| Wit I.'I|I_I.'.| ity I

impact on the human mind to the beats of
Columbus oo Magellan

“Captain Villiers tollows Dsarann's travels and (thooglit

freky from the sceniisi s own worgs pablihed 1 b

# | Ik A Fovaer af M Beagle, The Cicd of _':ll'l- CiEd
ur] The Desvend of Man. Ln additaoe, he draw's upon th
Liadotsd inera b g '_II { havies Diers inp, J&LW-TN & MNew Yore
Hi - 1G%G. Charles argan and e Vo
ff tke Beavld New York
itiel Ol Ihaited e T
Meapie ™'

Phalosaphical Libeary, 19106
| I|I|| Il"l ||'| il .III 1|r ;|

elon, Cambriders Universaty Hress 18§ ni

WOl Barlvw
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Until Darwin vovaged in the Beagle, he
didl not dispute the dogma that every species
had come into betng ot the same instant (in
the year 4004 B.C., accarding to 17th-century
Archbishop James Ussher). Darwin had, in
fact, studied for the clermy at Cambridge
Umversity. Buot he was to see things on the
Beagle's vovage that he could not reconcile
with accepted beliels

The phenvomena of nature that Darwin
observed in the great natural laboratories of
South America and the Galapagos sowed the
seeds of hiz theory of evolution. The seeds lay
germinating for almost o quarter of a centur
before Darwin finally published The Origin
af Spectes in 1839,

The Beagle came to Magellan's strait from
Montevideo, Uruguay, As the ship sailed the
desolate passage, Darwin kept a lookout for
Indians At one point, two sepmen from a
Yankee sealer ran along the shingly beach,
shouting to be taken ofl. The captain sent a
boat, but the sailors got no lift. The Beagle

FLeRF LI e M.H B

!I' ity niwe Hhe
heginning of winter,
and I necer saw o more
chevrlvss prospect.”’

As voung Doarwin satled
remaote  labmodes, home:
dckness aflen plucked at
his heart. In Tierrn del
Fuegn he found winler
hard upon the land in
June, al a time of year
when his native Shrop
shire was rabnbowed with
fowers

Author Alan Villiers
amd photographer lames
stanfield, setracing the
prenl naturalist's truovels,
visited the Tierra del Fa
o regon i Auprust pnd
foamd s landscape " pre
bialed with snow,™ just as
Diarwin hail described it

This zlingshot-toting
Chilean lnd of the Punia
Avenns urea strikes o far
lers menacing  posture
thuan the Fuegian Indinns
wiy unlepshed n stisrm
of arrows at the Beaple
in 1834 Iviven off In
muskel fire, they “shook
thetr mantles 1 vain
rage” before fecing

wis heading west around the world; the cast-
awiays wanted to get back to New England.

Our own poarty met one lone gagcho
wrapped in a poncho, squat on his saddle. ' We
passe] shacks made of driftwood with iron
rogls lashed down, looking ds if Robinson
Crusoe had but lately moved out.

Cn Mount Tarn, by some trick of light and
shadow and the snow, I could imagine Dar-
win, six feet and slim, slight stoop accentu-
ated by the need to lean into the wind as be
struggled upward Near the top, perhaps, he
poused (o tap ol a plece of rock with his geol-
ogisl’s hammer, intent on deciphering all he
could of the storvy of the ages (and of mankind)
from this frigid, gale-lashed lamd

When Darwin climbed here in 1834, he was
24 years old, a quiet, unknown voung min
(page 43 1) He found himself at this extremity
of the New Woaorld because one of his Cam
bridge professors had recommended him
when the Beagle's anstocratic captain, Robert
Fitz Hlf}} sought “some well-educated and
scientihe person™ (o collect "useful informa-
tion"” during the coming voyvage.

Captain Fitz Royv's name ifrom the old
French fils vot, or king's son! meant direct
descent from a king throwgh an illegitimate
line. He traced his ancestry to Charles 1T and
his: mistresz Barbara Villiers, Countess of
Castlemaine. An unusual and able man, Fitz
Roy had been given command of the Beagle
in 1528, ut the age of only 23, after its caplain
during a long carlier vovage had broken
under the strain

It wax entirely Fitz Rov's idea to take a
naturalist to sea with him, Room could be
found for Darwin only by shneine a portable
cot (n hammock with wooden sides) in the
charthouse of the little bark, about as bigasa
modern harbor tug. Since the charthouse was
right aft ot the end of the pOop, i wWas e
warst place in the ship for anvone unused to
the viclent motion of so small a vessel—and
Darwin suffered dreadfully from sensickness
Hecuuse it wis impassible to eat in the crowd
ed charthouse, the naturalist shared the cap-
tain’s ¢day cabin for meals.

There wos little room for exercise on deck,
either. Large boats, spare spars, gtins on their
carruees, cordage, and tackle crowded every
inch. Below, Beagle was full of provisions,
galley fuel, fresh water, and ammunition

Somewhere, somehow, amid all this, 74
pErsons wete jam-packedd; o doren ofhcers, o
troop of marines, 34 able seamen, 6 ship's
bovs, n surgean and assistant, an artist (who
sost lefty, Mr. Darwin's servant, and 3 South
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-I'wl'-irf-'hllh'- clegraded
SOCaEes. .. the
Fuegians hicice come
arned plogued un.”

Fort Bulnes, overlookin:e
the Strail ol Maeellan
ad not vel been badlt
when the Beogle arrived

| Lndians

in B34 Fiere
CEIINCL,

virtizally

shared the remon’s deso

P
latian with whil feemed
ol ps:
Sy
Lol Chife hunlid
eatablish its

clarm to the remon | hs

to Dlirwin “an
socession of gnles
amtal | K4

reconstrictionof Lhe orie
il stockode stands pear
Port Famine, where atas
wracked n
ved Spamsh settlement

in the [580=

FELLERAT]

..-4 e, mrm'r':.'.

reserred

gotne ool ...

||:'||||||||! 5 'IL"-- r!l_-"'l'-'. i1l
Daske!, an

vear-old  Indinr
the Beagle, might well
ey Lo Sancy Aarcicue-
i of Puerto Wilkams on
Mavarinn Island

Lim h

_|_'r|. 12k it

previous voy-
age, Fite Bov hod taken
everal Foegian hostaces
transporting them Lo
Enminnd and overseemng
Lhetr education. He hoped
I resetile them in (heir
land, and this
el to aAvilize the unruly
trbes, To his dismav, the
subijects of his experiment

soin reverted to their

nabve

|l||:1Ii.-'.I'-J.' WAVs

Ymverican Indian Nhese last were

s o T

natives of the Tierra del Fuego region, hrousht
awny biv the Beagle on her earller vovage

York Minster. n lnree
urly member of the Alpcalut
and two voung Yaheans, lik
Nsavaring [=land

The Indians wer
Ll SOImew Dl
tribie, aeerl 25
ihle Jemmy Button, [ron
16, and Fuewin Basket, a bright pert hittl
miss. 11 vears old After -.|_':.-.-':i'!‘i-_-' ||||_'|]'_ as ||||--
mps bogd, Captain Fits
taken his responsithilities townred
In England he had York and
Jemmy instructed in gardeéning and carpentr
They all learned English and, he helieved, thy
rudiments of Christinnity and civi
The captain hoped that oll three might o
therr return make a begsinning toward o better
e 1o thitr Tellow Indians

A= 1O ih '-':l.li.'l."l:
Rov hard

them serriously

1EALIO]

Winter Flight to the “Land of Fire™

L thaught of this strange nssemblage in the
wind-blown littl Hr'.'.lt:."-" as we fiew 1noan
clderly Douglas [D(C-3 Punta Arenns
toward the Beagle Channel and an arstrp at
the Puerto Williams navnl base on Chile's
It was winter in
these latitudes—and below us the mountain:
af T1erra del

| FON Tl

Navaring Island YLt

rueso 1Nerally, land of fre)
shone white and beautiful. But where were
Lhe Incdian fires for which Magellan named
this cold plade ? We saw no sign even ol smok

There were few nids

Ior the DWC-3:

o aerial navigation
a nonchalant voung Chilean
prlot few us in by eve. His passengers. besides
TR '|Ir1'r_' |||' s, were Chilenn |‘|.|"..|; SCATNETL.
plus Patnck Furmiss from Punta Arenas, who
rins a Novarino sheep ranch, and Tonv Came-
aso from Valparniso, flving down to 1ake o
ook at commercial hehing possibilities
vround ws, high cloud builds up. The pilot
SETTA Jhitst
trozen lakes and black foreste The insides ol
The ¢louds rise:

and  shides malbntdiniops, over
the windows begin to frost
s0 does the [DC-3, leaping and bouncine, trv-
mg to dodge them
tle-icing equipmentl. We disconsolate modern
I our seat belts. W hat
would Darwin think of this? The aireraft has
not robbed this area of its danpgers. Darwin
wis probably better off in the Beagle

surldenly the clouds roll open The pilot
ships into the gap. “The Murray Channel!™
save Tony, "There's Wulaial” The cove where
the Beagle landed Jemmy Button!

[or she 1= not fitted with

Marners sl grnmuy m

| peer dowrn 1 see no township or village
he black waters froth white with the driving
wind. The black land whitened by snow looks

'--5.'1':lj.jl"|:'. col il
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JORLD-WANDERING Heaple,
commissioned to gather hy-
drographic duti (or the British
Admiralty, focused chiefly on the

sprtheast and southwest coasts

of Sauth Amerlca (left.

While the ship pursued jts
tizk; Dirwin aften disembarked
for weeks or months at 4 time
When living aboard, he studied
marineg [ife, pored over books,

and worked on his dhary and

notebooks—portions of which he
reshaped mto the classic Voyvage
ef the Beagle. Wherever e went,
his perceptive eve scinned the
jumble of nature’s phenomena
antd selzed on that which gave
meaning to the rest Not limited
by any specialty, he became n
self-taught expert in gedlogy, bot-
mny, roology, and paleontology.
The study of human nature—
whether seen in the behiavior of &
savaee tribesman or glimpsed in
the recesses of his own heart—
al=n came within his purview

In Tierra del Fuego (inset,
below left) Dinrwin marveled that
the Fueglan [ndians had chosen
to Hve in what he cansidered “one
uf the most inhospitable countries
within the limits of the glohe ™
Yet, he acknowledged, they man-
nged to “enjoy o sufficient share
of happiness. .. to render life
worth having” He conclhuded
that nature and the force of hahit
hatl “fitted the Fueglan to the
climate and the productions ol
his miserable country.”

Iy the Calapagos (helow), Diar-
win's sclentific conosity was
sharply prodded by the great
viarlety all bireds and animals in
a remole plice where “within a
period, geologically recent, the
unbroken ocean wits here spresed
out. Hente.. we seem ta be
heought somewhat near 1o that
great fart—that mystery of myvs-
teries—the firdt appearance of

new beings on this earth.”
Another myvstery Darwin tack-

led was Lthe origmin of coral atolls

He pondered the relationship

between precipitons voleanic bs-
lanes like Tahiti (below) and the
relatively fint, lagoon-enclosing
ilets called atolls Fram oluerva-
thons in South America he afready
knew that sections of the earth

can rise or fall thousands of fee
over gredal spans of Ume
Applving this knowledge o
atolls, he pit forth a new expla-
nation of their orten. [slands that
once jutted above the surface, he
theorized. began to dnk long ago
—perhaps 4 loot o century. As
theyv did se. coral with
eiiatl slowness bullt up
o cicle amund the
subspding mslands, grow.
g most abundantly on
the outer rims becaise
there the waves brought
the coral-hullding polyps
the most nowrishment
The great English peal-
agist Sir Charles Lvell ks
sitid] o hoave danced
ecstasy wpon hearing this
explanation. Had Dhrwin con.
tributed nothing else, his name
wioild - hiave  béen pefmanently
inscAabied in the annals of sclence.
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heire thro ., .,

‘In many parts.” wrote Darwin, “magnih

vlaciers extend from the mountmnside Lo
the water's edge
possihle to imagine any thine more beautiful @
it hard to share his enthusiasm

wow the pilot hunks sharply, slips off helght

LT

He thought it “scarcely

siraightens up; and thére 15 the frozen runway
of Puerto Willinmes's snow-covered orport. A
blizzard roars across the beld as we togch
smacthlv, A low

3% fast as Wi |JII

dowwn Ve blick cloud
comies in o land too,

I found my=elf looking around for the likes

SIath

cperfect riders, The idea of
never enfers their heaed.

(On I itlarind X Il:'_l.:|-||l'_ L harwin odten f I'II'
with cowbovs af the pampas, like these U rsgamy

v eauchos matehing his skl on horseback witk

Button, York Minster, and other
Inchians. There were many Fuegians in Lhr-
win's time this
tempestuous: chmate,” he noted, *Jthey] sleeg

of  Jemeny

| .m:-i; ‘I-Illtl;'l I|_-J| L Fn
on the wel ground, coiled up like animals.’
Most astonishing o hiny was it of a
Fuegian woman, suckling a recentl
the Bragle n

the sig
VLTI
born child, who came alongside
Yand remanned there oul ol

whilst the sleel el nnd [II-.'.'.'-'1.'1J il

| Canoe
curiosity,
her nidked bosom
nnked baby!”

anid on the skin of her
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such hardship, survive [n such
et of shellGzh, s
just hiow

in wondered

ur man might be removed from the animal

This disturbing reflection so persisted thas
mimost four decaces
of Man with
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weended from somu Y oreriimieed 1

| regret to think, he highly distasteful 1o

But there A doubt t

e descended from boarbarnans. Thi
fonistment wnich 1 1elt on hirst seeing i pards

Fuersians on o wild and broken <hore will
never be forpotten by me, for the reflection
apce rushed into my mind—such were oin
ancestors. | he=e men wWere nheolutely nied
and bedpubed with paint. their lone har was
tangled, their mouths frothed with excitenient
and their expiression was wild, startled, and
distrustful

“xlan may be excased for feeling some pride

5% || IVInE ri=en. thouedy ol throueh s own






ruan ki nas Foipe Alva |
rmblied along g, ' b
| beautiiul Heagle Channel [0k
l LW Lnciians i iy, : all a |
i | I il i | ¥ 1 M i
| ler ones | tinl PV
[l 1 | 1 I <h
| WV | Fili n Ei h. He lit-a L Fetd
| LIl il r i 11 A |
| il (il L) | | i
|| | 1 | i | | i L

1 1 { ] i
ne o laree buall. Mavine oerl Aps exha stedd s Encriigh o

Charts Still Rely on Beagle's Data

i | T f
i
1 | |
iri i
|
big i
l i
1 §
i i i
[y |1 &1
]
b
[Lin
i : I hi













Chuidera, Rushing through the black waters be
neath the frowning mountains, al speeds in excess

ol AU knols, was eene, Sdgualls jashed the granite

illu land ix one #reat wild. mauntaintops with mabirmnant intensity. | e il
unticy, Iuxuriant hothowse, el chunge comé when one of the sudden -.-|||,_|,-
hig NMatiire for herveld called williwaws roared down 4 mountainside
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| Wasp Hunts With o Hound s Skall
Hrarzilian forest AL elch step sOme ne

vonder, such the 5L Andrew's Uros In that somber, cold, and windy purgatory, il
pider (below), rooted bvm to the spot and was difficult to recall that, only a few weeks enr-
ULET @ lew muments of conlempialion, wa ner, we had enjoved the beautiful beaches, Iush
TR I.,.I or his collection. “The mumbs tropic forests, and sunny delights of Brazil, which
i apiders, i proportion (o other ipsect ;

Darwin called a "ereat wild, untidy and luxuriant
e idedd, Cis here compared with Ensland
hothotss Fhe Beagle had surveved the cousts ol

Ve much Iarge) Every palh in the (or | 17

ey : drnzil, Urdeaay, and Arrentinn for " ant hs
i1 is barricaded with the strone vellow web trl, Uriguay, an A renting for mne n |
et X ln PRS2 Ater an excursion Lo 5I:-"~|||u| e
she returned north for <even more monthsin 1833
Lhuring both periods [arwin explored ashore
making discovery after discowven

For weeks at a time he trekked on horseback
throueh the (orests of Brazil and over the wiid
mwmpas of the Argentine, living with gauchos,
rolEhIng it with s sacdie for a pillow and sheen
skin saddle blanket for o bhed

It bl been more difficult for s to hnd the lus)

orests and the sauchos In the ereat Brazilian o

off the city of Salvador (maps then called it Bahia)

Lirwin remarked oo the nolse of Insects “so | 1,
that it may be heard even m a4 vessel anchored
severndl hundred VAICS Irom LIE snor Fle hadd to
walk oy 4 few leel [mom the landing place to
hind himself in a wonderful forest

|'-|||.:'-. ane must o nland (o hind virvn [orest
uch s delighted Darwin {(opposite). Salvados
| Ehe Wit

il stands on a "noble hay wher

atledl canous amid lanchaes dip silent an the ewv

nimne air aeross the watlers, bhut it 1s also now a great
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In the Wake of Darwin's Beagle

modern city with a population of more than
860,000 (pages 464-5).%

In April 1832 the Beagle dropped Darwin
at Rio de Janeiro. While living ashare for
more than two months in a cottage on Bota-
fogn Bav, he noticed “certain wasp-like in-
sects” that built cells of clay for their larvae
in corners of verandas and then stuffed these
“full of half-dead spiders and caterpillars.
which they seem wonderfully to know how to
sting” so that they stayed paralyzed but alive
until the larvae hatched and ate them

A fght between one of these wasps and a
spider “of the genus Lycosa™ caurht his keen
cyve. The spider was larger and armed with
fierce swift jaws, but had no chance. It got
awany ence, already partly paralyeed, to hide
inside a thick tuft of grass. Back came the
wasp o carry oul "as regular a hunt as ever
hound did after fox.” Such observations of
the struggle for existence, the survival of the
fittest, would contribute in later years to
Darwin's theory of evolution.

Strunge Bones Fascinate “the Flyvcatcher”

Durwin's cottage stood “close beneath the
well-known mountain of the Corcovado,” but
just where we could not discover. Part of the
Buotafogo foreshore has been filled in for apart-
ment houses, traffic races round the bay, a
road and a cog raflway climb to the top of
Corcovaddo, and not far away cable cars swing
up Sugar Loaf (pages $68-70),

“It was delicious to sit guietly in the gar-
den™ at Botnfogo, wrote Darwin, “and watch
the evening pass into night,” 10 the accom-
paniment of o group of small frogs “of the
genus Hyla”™ sitting on blades of grass and
sending forth “a pleasing chirp” Crickets
shrilled pleasantly, “Every evening after cark
this greal concert commenced; and often have
I sat hstening to it . .."

Fortunate Darwin! The “concert™ we heartd
wis far different—a cacophony of traffic,

The Beagie lett Rio for Montevideo 1n July
1832, and Darwinspent almost six months ex-
ploring ashare. The ship returned to Montevi-
deo again in April 1833 after her first survey-
ing expedition to Tierra del Fuegn, and on this
second anchorage off the Urugnavan capital,
Diarwin had many more months ashore,

it Brazil had held much to fascinate him,
he found the pampis of Argenting 4 gold
mine—ia source of huge fosal bones of enor-
mous long-extinct animals. He dug them from
the clay or pried them from niverside cliffs
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and kept them aboard the Beaple until he
could ship them to England |

Bones of the mastodon, toxodon. myvilo-
don, megatheriom, macrauchenia—mammals
gone from the life of the earth for thousands,
even millions of wvesars, vet some ol them
strangely similar to existing beasts—he found
and pondered over (following puage)

“Apparent robbish,” his shipmates called
these elderly, very odd bones whose {ascinat-
ing story was lost on them. Whitever was
their “Flveateher,” as they called Darwin, up
to? They saw merely the strange pastime of
o quiet voung man indulmne himsell harm-
lessly, They had but one complaint

“He brought more rubbash and dirtaboard
than any 10 men,” <aid the irate executive
officer as the enormous fossil head of a4 toxo-
don, a beast as large as a hippopotamus,
bumped neross the clean hammock nettings
and got sand on one of the briss guns

Darwin had been raised on the orthodox
idea that every species of animal, existing or
extinet, had been created separately and
simultaneously. Yet some of these fossils, he
considered, belonged to animals too large to
have been accommodated in the Ark—like
the stout, heavy-hooled toxodon or the oddly
shaped macrauchenia, which had the neck
of & camel and the trunk of an elephant. He
sensed the kinship of these extinct monsters
with living forms—and this, too, made him
guestion the accepted dogmi

El Naturalista Rides With the Gauchos

He braved all dangers in guest of knowl-
edge, journeving hundreds of miles with a
few gauchos He traveled rom the mouth of
the Rio Negro north to Bahin Blanca, and
thence another 400 miles to Buenos Aires
sleeping under the stars, eating whatever
came the gauchos could bag

Armed with a passport describing him
as “El Natwralista Don Cavlos Darwin” he
wandered happily in a country often torn by
revolution, and where colonists sought o
exterminate resentful Indians and the Indians
fought back. From Buenos Aires he rode
horsehack 300 miles northwest over danger-
ous roads to Santa Fe, on tin arm of the
'arand, returning by boat dewnriver, Jnguars
roamed the banks. voracious mosguitoes
plagued the waters and lowlands. Darwin ex-
posed a hand deliberately to these, the better

"See “Hradl Obal™ by Peter T White, NATIONAL
L BT A FEEE, MI!EI‘I‘II}(‘! 10!






In the Wake of Darwin’s Beagle

to study them while fifty or =0 gorged them-
selves on his Blood '

Wandering in the Argenting, he found fos-
sil bones and a tooth of an odd animal, un-
mistakably & horse millions of vears old. But
there were no horses in South America or
North America when the Spanitrde came.
Why had this earller species died out? Had
the European horse, stemming from some
commaon ancestor back through dim vons of
time, been better developed—evolved—to
survive in the strugele for existence?

The Flveatcher mulled over these things
In the Brazlian forests nnd in the Argentine,
e had found the ideal research laboratory
Aboard the Beagle, moving upon the waters
in harmony with sei and sky, he spent these
formative vears under conditions perfect for
thoroughly worked-over thought. The ship
and her vovaee gave him his real education.

630 Miles of Astonishing Glaciers

On June 11, 1534, the Beagle beat to wintl-
ward out of the Stradt of Magellan and entered
the Pocific. She made the 1,200-hautical-mile
passage to Valparaico by the eénd of July, re-
maining there until November. Then the ship
returned south, to spend nearly three months
charting the coast of Chiloé lstand and the
labyrinth of Chile’s Chanos Archipelago.®

“Tremendous and astonishing  glaciers”
stood at the head of almost every arm of the
seit for 630 miles northward of Tierrn del
Fuego, Darwin later recalled Masses of ice
frequently broke from them with a sound
“like the broadside of a man-of-war™ Such
leefalls set up turbulent s<eas that dashed
against the cliffs and beaches.

In February 1835, at Valdivia on the coast
of Chile, Darwin felt an carthgquake. It seemed
mild to him; Darwin wrote he had no diffi-
culty in standing upright. But he chanced to
be out of town in an open wood; in town the
houses were violently shaken

At Concepcian, 200 miles farther north, the
varthguake had been severe: “. . the most
awful yet interesting spectacle | ever beheld,”
Liarwin recorded when he reached there. He
noted numerous fragménts of rock with "ma-
ring productions adhering (o them, |which]
must recently have been lving in deep water"
and were now flung up high on the beach

“The most remiprkable effect of this earth-
quake wus the permanent elevation of the
land..." the Beagle's naturalist recorded " Al
the lslond of S Maoana (about thirty miles
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distant). . Caplain Fitz Rov found beds of
putrid mussel-shells sidll gdiering to the rocks
ten feet nbove high-water mark: the inhabit-
ants had formerly dived at low-water spring-
tides for these shells ™

The earthquake Darwin expericnced at
Valdivin was no isolated in<tance: “Valdivia
has héen destroved only four times by quakes,”
our cab driver there said, as if the record were
not 100 bad He then added, as if this were
reasanable, too, YAnd our rain averages only
100 inches 4 vear."

In March 1835 Darwin crossed the Andes
from Santiago, Chile, to Mendoza in Argen-
tina by way of Portillo Pass, returning by the
Uspallata {map, page 458), His companions
were two Chilean gutdes, his transport 100
mules. The journey scross the Andes and
back took 24 days

“Our manner of traveling was delightfully
independent,” he wrote. “In the inhabited
parts we bought a little firewood, hired pas-
ture for the animals, and bivouacked in the
corner of the same field with them Carrving
an iron pot, we cooked and ate our supper
tndet a cloudless skv, and knew no trouble.”
Hé noted the excellent qualities of the Chilean
mountain mule, o hard-working, much en-
during hybrd, in which, Darwin wrote, “art
his here outdone nature "

Mountaintop Sea Shells Teach & Lesson

His observations. a3 he rode along, con-
vinced him that the Andes had “been dowly
upheaved 1n mass,"” for he saw fossil sea shells
even ot 14,000 feet The =sight of petrified
coustal trees high on the Argentine side he
foumd astonishing. He knew that there he
stood on “the spot where g cluster of fine triees
once waved their branches on the shores of
the Atlantic,” though that ocean was now for
poross the pampas, 700 miles away

“1 now beheld the bed of that ocean, form.
g a4 chain of mountains more than sevien
thouzand feet in height.” Realizing the tre-
mendous force and changes that had been at
wirk in the greal Andes, he reflected that
“nathing, not even the wind that blows, is =0
unstiable ns the level of the crust of this earth.”
Such geologic observalions caused him to
ponder the validity of a 6,000-year-old earth,

Darwin was pleased with his excursion,
though it left his blood infected from the bites
of “the great black bug of the Pampas,” which

e “Uhile, the Lone and Narmow Land,”™ by Kip
fime NATIONAL GeEdinarar. Febirmary 106
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nitrate workings at Victora, we mel a voung
man who had something of the Darwin spirit
himsell. He was trudging along beside the
rodirl) bound south, he said i Spantsh, hoping
to make Therra del Fuepo

He wis o cheerful j.'ul..l1l‘1 more than six leet
in helght, black benrded. sun browned. He
hiad on @ heavy sheepskin jacket and carried
his in a large knapsack We
thouwght him a hitchhiking Chilean aniversity
student, or perhaps Peruvian

Suddenly my =on spoke to me m English,
with a shght Australian accent

“Hey, are vou fellows Aussies?” shouted
our “Chilean” student, astonished

Modern-day Wanderer bor Science

He was o New Zealander—John Dowd,
student al the University of Auckland, read
ing zeology -and brology, He was taking five
vears off to learn something from a voyage of
his own around the world, a8 Darwin hacl
tone. He had walked from Vancouwver, in
Canada, and imtended to reach Tierrn del
Faego, then swing north, ¢ross the Caribhéan
by kavak to Miami, and continue from there
What a life!

We heard of him again, mumy months after-
wardh He had Kep! to his tough program. He
had reached Tierra del |:LlL'|.:,u_ stroile north
pgain, picked up bis Kavak ot Cargeas, and
pot acrpss the Cartbhean, too

As for Charles Darwin, in Julv 1835 the
Heagle took him north from the nitrate port
of lquique to Callao, the port of Lima, where
the hark staved six weeks. A revolution 51 ikl ed
the visit to Pery, and Darwin saw little of the

[ M=

couintry mnd less of the inhabitants. In Sep-
tember the litde ship satled out of Callao, at
last bound across the Pacific

As she satled ovtward on the balmy trade
winds, Darwin reflected on his South Ameri-
CLLn l‘ll]-'l.!l.'iil"]l:l.'["-—t!l.l-.' -\.l.III;EF]'lI." !']t'ﬂ.“]:l.iljl: fl.lf-
ests; primitive man it Twerra del Fuego, earth-
quakes nnd their lessons; shells from the floor
of the sea 14.000 feet high in the Andes; both
the diversities and the curious simialarties in
birds and Leasts and creeping things, insects,
fishes, and plants, and the provocative fossil
bones pf the pampas. Darwim woas groping
oward his theory

The Beagle's next stop was the Galapagos,
that strange group of voleanic islands and
tocks 600 mles out in the Pacific, west ol
Ecuador (pages 385-01L.* There he observed
such oddittes smong birds and beasts §s
caused him for the first time to reflect (and to
record in s notebooks) that the apparent
facts of life he observed in the Galapavos
Ywoulid undermine the stabilily of species”

In other words, Doarwin was to oonclude,
“no living thing was created readv-maode”
Development in nature, he theorized, must be
by evolution. Henceforth, his search for the
“rand scheme, common (o the present and
past ages, on which organized beings have
been created” was to be along these line<.

H.M.5. Beagle was far from the hirst ship
o sail to the Galapagos: Almost from ther
discovery by the Spaniards in 1335, these odd
Islands were noted as a haven for hungrv
ships' crews. They came [or tortolse meat,

“wep “The Cinlapagos, FEerw Uruclle of Sew Species,”
by Roger Tory Peterson. GEOGRAPRIC, April 1947

Hr archards produce an
oeerflowing abundance of
peaches, figs, and grapes,”

v hee (lefl) sucks up the susary
wice of a grape in & vineyard at
Puerto Quelltn, Chile. Grape pick
er{ Ficht) reaps-bunches of the fruit.
hound for wine presses that pro-
duce the fine light vintaves for
which Chale 13 noted

Lnrwin, observing the fertility
of Chile's Central Valley, comment-
el With all these advaniages, the
inhabitants of the country ought
te be much more prosperous than
they @re” Though absorbed in the
natural history of the ldnds he vis-
tled, be never averlooked, or failed
to sympathize with, the plight of
peaple grpped by poverty






antd thev earried tortoises away by the hun
cirecls because, tn those davs ol sall nrovisions,
the tortoise had the estimable quaily of re-
maining alive for months with netther food
MOAE WaRliT Lhe ideal fresh mead

I e Beaple carried awav her share of 1or-
tises. But Captam Fitz Rov was not reall
imlerested in the wildlife of the Galapagos
L Uricis diferences amaong "i'll' L LI VArt-

¢ islands—1hough all of a general similarit

nroyed 1o him only the “Ilnhnite Wisdom
by which each created thing is _-_.I;-_|.r.-.| LD Lo

HECT 10T "||'|I 1 7L WHs Intenced

Predators Endanger Island Wildlite i
iy

['he B -_'__|'| davied in Uhi T a4

weeks 1n 1835, bat for Darwin it was the mos!

rofitable period of the whnleé VOVage
We reacherd the -1.-|,;!_.,.__'||- ||_-. four-enoned
Louadoran militory aircralt from Couayaoguil
Char companons included 20 tourists ol eteht
nationalities. We landed smoothly on Baltra
[sland and transferred into o small motorshig
that . hard been iding craftl for assaull
troops in World War IL (1 had commanded a

squadron of 36 of them In those days
Niv son and 1 setUed into our twin-herth
L for o tour of the islands. We landed first
visit the Charles Prwin
Resenrch Station there. It was established
largely hecause several 1slands are losing their

unlopue wildife

Predotors brought by man A
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qu found a selitary
e . .. whose sole emplogmend

ey Aunfenge BT rdIe s,

Wieldtinge o suithr insteadd o a Weapa,

e ramnreT 1 DaEidW b AL ECE ri'||| ik Trom s

dutles: watching over alpacas (belaw
rirht) in A preserve Bear Saicn, Pery,
Darwin encountered snnumeralde wild
U AnGRCos, @lso cogsEns of the inma and

the camel, on his avedand forave He

nlled such crestures “the South - Amer-
CAn epresenialive ol the camel of the
East” In Pataponia e found bones of a
mac rauchenia, 8 igrger, exting) creaturs
with a camel-dike neck, which prodded
his eacle thinkine on evolution

The .'.|-:_':- being savomndd ||_'. a [Meru
vian Indign child (rghtl s still & luxury
ol the desolate coast of Pert, wherne 1hi
Beagle arrived in VR3S "The whole 1y
itterly desert,” Darwin wrote, ., . every
HE s |_'-'-||.i:- O I oA GRS ERE




mifferent istands, he came very ¢lose to formi-
ating the theory of the ongin of species that
e whaas to publizh a quarter of 4 century alter
s stisil “Seeing this gradation and diversity
of structure in ope small, intimately relnted
that

Irom an orginal paucity of bhirds 1o thas o

grotup of birds. one might really fanc

chipelago, one species had been taken and
modithed Tor chifferent ends

Un our cruise around the Galapagos, wi
were accompanied by Edgar Pots,
lved m the islands, and Carl Anpermever, an
artizt and lormerseaman who settled on Santn
Cruz We were glod they came

alane, for many of the G Uapiaecs antmals are

kL |I.l.l ey

Lslpnn in 193

s perfecty comonfiaged thit they are difficult

T 5 '|:'I"-I
0} that dives for

AN NS oy

The marine iruana. o solemn
dwelling creature (page 44

|
ELTh

wlgne on the sen hottom

counterpart, have onlv to stand still to blend
perfectly with their hackeround

Cin Plaza Island Carl mesmerin

- mimiature drogon

Lhree [eet HATEE. & arl ok 1010 thie ook Ol O

IMAErine Sruand |II.II' LS

irm, where it lay peacefully, like a remark-
alily uely baby, He stared 1L in the ey and
mutde pentle passes over it for a minute or twy
i mesmeric fashion. After MOments
Carl put 1t back on

spapped out of the trance and ambled away

=TT

s rock, whersipon il

Crabh Picks Ticks From Lizard s Skin

We must hnve seen at Teast o hundred 1gun-
nns al Plicen, both marine and lend tvpes. A
large corany of notsy seals shithered over rocks

made ginss smooth by their endless ppssage

scirletl critbs scummed across scarmed hlack
stones In a quiet comer | notided one picking
ticks off a marine iguann, which rolled s eves
i comtentmenl Un Lo of 1t= |'||_.:I-_=J 1_-._||! Lo ._]
me, this amazng animad—itheé only

has o rudimentary third

AT
Lhzard o the world

CWEY COINE rl'll || -.||:||'

-HIEL overhead, somé large birds flew past







In the Wake of Darwin’s Beagle

on crimeon wings—the Galapagos flamingos,
the only ones of their kind in the Pacific. Blue-
footed boobies flew just offshore, barely high
enough to see beneath the sea’s surface. Sud-
denly they would retract their wings and dive
strajght down at a fish. None missed
In an arm of the Peru Current, sweeping
north from the Antarctic, fish thrive in vast
schools around the islinds. No wonder the
local cormorant—one of the largest known—
has evalved into a flightless bird with stubbiy
wings that serve merely to balance its big
body as it waddles to the water for vet an-
other meal. It i= nll o easy—no need to fly!
One day 1 saw some familiar birds—little
black-and-white creatures with tny wings
that sailors call Mother Carev's chickens,
minule petrels that futter over the raging sea
down near Cape Horn. Always in the wildest
starms flocks of them are there, payving no
attention to the gale, skimming at zero alti-
tude, going efficiently about their feeding,
their fluttering feel seeming to dance on the
sea. Many times in those gnm waters they
have brought encouragement to gale-blown
seamen, including mysell If these fragile little
birds could live, why 30 could we—and did.

Darwin Explores an lsland Paradise

From the Galapagos to Tahiti s about
3,600 nautical miles. H.MS. Beagle, suiling
on October 20, 1835, made it in 25 days, for
the southeast trade wind blew fresh the whole
way. The passage lay through the Tuamotu
atolls, and Captain Fitz Roy gave Dirwin a
good look at these “'most curious rings of coral
land, just rising above the water's edge. .. ."
Darwin wondered how they avorded destruc-
tion “by the all powerful and never-tiring
witves of that great sea, miscalled the Pacific.”

The Beagle did not stop until Matava: Bay
in Tahiti, close to the present port of Papeete.
“As the clouds rolied past, the wildest and
most precipitous peaks showed themselyes,”
Darwin wrote. Characteristically; he resolved
forthwith to go explonng.

OMf he set toward the interior with twe

485

Tahitian guides He tramped along the valley
of Tiz-auru (now Tuaural, down which a
river flowed into the sea near Point Venus.
The island was so0 mountiinous that the only
way in was by such valleyvs Soon he was
plodding along between thousand-foot prec-
ipices through “a mountnin gorge far more
magnificent than anyvthing which 1 had ever
before beheld.”

The trip took two and a half davs and -
volved some “very dangerous” rock-climbing
and ledge-clinging. I one¢ abyss were not
“partly concenaled by the overhanging terns
and lilies, my head would have turned giddy
and nothing could have induced me to have
uttempted it,” Darwin wrote.

The Beagle staved 11 days at Tahity, The
party visited Papeete, paid their respects to
Queen Pomare, and received her on board.

Tahiti Meets the Age of the Atom

We flew to Tahiti by large jet aircraft
Cloge by Papeete now, at Faaa, 15 a long run-
way where the big jets roar in and out from
Acapuleo, Los Angeles, Svidnev, Honolulu,
Auckland. Todav the five-mile coastal strip
between Faaa and Papeete, the capital, is
largely built up:. Traffic jams are a Papeete
problem, morning, noon, and evening

Cargo liners crowded the wharves, dis-
charging stores, equipment. and materials for
the French nuclear station nearby. The city
and its environs reminded us of an armed
camp, Could we still find Darwin'strackshere?

Tahitl's sawtooth peaks, rising to 7,352-
fout Orohena, stand a= bald, beautiful, and
glorious us ever® The Tunura still flows nto
the Puacific not far from Point Venus,

Attempis to follow this river inland led us
into quarries, private gardens, homesteads
We found narrow roads, They led to military
redervations with signs warming PROCEED NO
FARTHER or KEEP OUT. So we struggled back
on foot imto the valley once more.

It rpined and ramed. Runcoats, large

*See “Taliti, 'Fineat lsland in the World.' ™ by Luls
Muorden, NaTioNaL GEDGERAPHIC, July 1964,

I wak suddenly struck with horror at .., eating one of the
favourite dishes of the country. .. 1t turned out to be Puma.”

The meat of the puma, or cougar, no lenger challenges appetites in Sauth America,
but formidable chains of sausages <ell briskly at markets like this ene in Guayaguil,
Ecuador South of here, in September 1835, the Bragle veered west to the Galapagos.
and Darwin left the continent that for three and a half years had served him as an im-

mense natural laboratory.  coscesan @was
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plantain leaves held overhead. or even um-
brellns made no diference. Soon the moun
tnin streams Hegan o rush like torrents

1 doubt we would ever have seen much of
the Toaura Vallev if we had not met John R
Heasin-—-a strong-faced,
nged 66, with thick grav-white himr—once
of Baltimore. He and his wife Purea have a
heautiful property called Rorue that clings
atop a ridge 1,500 feet above the valley. Rain-
wows form for their delight above hibisous,
poinsettin, and orchids in the garden

Az we varn with John ot his fubulows home
steard, Orohena rears imperiously over our
shoulders. Point Venus and Matavm Bay look
beautiful maps of themselves, with
Muooren's astonishing island skvline rismmg be-
verndl, and the white-frothed flash of sea hreak-
ing on its barrier reef . the moming sun

Far off 1 can magine [ sée a httde ship
ghostly under gossamer salls—the shade ol

<hort, wiry man,
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the Beaple with Chuarles Darwin aboard, He
liked Tahiti, So did we (pages 4'%W-91)

After Tahiti, the Seagle’s orders were to
continue around the world, taking longitude
reatdinee ac she wenl—in New Zealand, Aus-
tralin, the Cocds ( Reeling) Islands, and M-
atius {map, paee 439]

Yankee Whalers Met in New Zealand

The Beagle arrived at New Zealand's Bay
of Islands on December 21, 1R35, and sailed
again on December 30, Severnl Yankee whad-
ers lay al anchor there: otherwise only an
occasional Maon cance broke the guiet of
the harbor

There were already a British resident and &
mission |n the area when the Beagle arrived,
Not many vears later, Captain Fitz Roy was
to return s Governor of New Lealand, after
many of the Maor chieftains ceded their ter-
ritories to Cueen Victorii by Dreaty in | 5410,
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With those of the ship’s 22 chfonometers
that still worked satisfactorily, Fitz Roy took
precise positions {or the area. Darwin visited
mission stalions and made excursions through
rough terrain. The Maoriz, he thought, com-
pared unfavorahly with the Tahitians.

But when | asked after the Maoris 133
years later, | found that the 200,000 in New
Zealand are now all literate, all nominally
Chrnistian, have been electing their own mem-
bers of Parliament for the past 97 vears, and
have a strong sense of community.*

At the Bay of Islands, | hased mveelf in a
motel m the pretty beachside town of Paihia,
within sight of the holiday center of Russell
across the bay. Thic is the new name for
kororareka, the settlement Darwin knew,

The little harbor under the hills was full of
hshing launches forhire. We visited the church
it Russell, which was a-building when the
Beuagle was there. The list of subscribers, pre-

: ﬂm‘ greal s,

miscalled the Pacific.”

Balsa-log fishing craft take advantage of one
of the Pacific's gentler moods as they skim
homeward toward the coast of Ecuador.
Crossing the vast reaches of the Pachic, the
sed-weary Darwin fretted at the prospect of
thou=ands of miles of stormy ncean. “Heaven
protect & fortify my poor Stomach,” he
wrote to one of s sisters,

served in the local museum, includes “Cap-
tnin Fitz Roy, Mr. Charles Darwin, an¢d the
Officers of HAMS. Beagle,” who gave £15.

From New Zealund the Beagle set all sail,
antd in 14 days made Sydney, Australia

“We're studying Charfes Darwin,” said the
prefty Australian schoolgirl happily, belting
away with her geological hammer near Mount
Victoriz in New South Wales. LEE [arwin
on the same spot, the pupils of Sydhey's Bur-
wood Girls' High School were collecting fos-
sils from the ancient rock.

Darwin "hired n man and two horses (o
take me to Bathurst. . to gain a general idea
of the appearance of the country.™ He was 12
days on the round-trip journey. He tried

kangaroo hunting at the sheep station of Wal-

lerawang., but saw not even “a wild dog”

The aborigines he met “appeared {ar from
being such utterly degraded beings as thev
have usnoally been represented.™ Thev threw
spears for him; using a cap for a target, and
had no trouble piercing the cap at 30 vards,
“like an arrow from the bow of a practised
archer.” They were wonderful trackers too,
but they would not “cultivate the ground, or
build houses and remain stationary.”

Darwin saw the strange little platvpuses
“diving and playving about the surface of the
water, but showed so little of their bodies,
that they mught easily have been mistaken
for water-rits. . a4 most extraordinary ani-
mal." He never seemed, however, to have
reliuted this mammal that lays eggs to his
theory of the slow development of species, A
Iving fossil—with a bill and webibed feet like
a duck, a cock's spurs, a beaver's tail, and an
otter’s fur—the platypus is the descendnnt of
a link between reptiles and mammals that
appeared 200 million years ago.T

Today Wallerawang is =till there, but its

*Sed "New Lealand: Gift of the Sea by Maurics
hadbolt, NATIONAL GEOGRAMIC, Apnl | 967

TSee in Nationar Oroceappiic: ' Sostralin’s Patch-
worh Cresture. the Platvpus,” by Churles H. Holtmes,

August 193 and “Strange Anbmals of Auostralin™ by
Liavid Fleay, Seplember 1963,
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Austriplinns. Western Austrilin has nearls
10,000 full-blooded abongines, more than
half in the tropic north where many are lron
miners, irreation workers, stockmen—Aus-
tralian cow bovs

After the call ot King George Sound, Dar
win still had six months of ordeal by =ea
nhead. The route lay across the Indin Ceean
by wav of the Cocos Lslahds, Mauritius, and
the Cape of Good Hope Thente the Beagle

would =gl through the south Atlantic to call
at St Helenn and Ascenston and again to
touch Brazil to recheck her earlier observa
tions. The final lap would be via the Cape
Vierde Lslands and the Arores

At Cocas in the Indian Ocean, in an 1 l-day
vistl, Darwin found evidence tor a theory
about the formation of coral atolls that has
been confirmed by modern studies. This con
tribution alone teven if The Orvigin of Species

‘,r.ir list e anchored =R satlors e the wind-tossed chop of

wecpt hian "1r||-|'f!|-'|l,l EE. . ..

whiere the Beagle anchored
[ R56 ““There never Wits o

swilney  Harbows

i o

in January




had not also come oul of the vovaoe) wiotrld
have brought him enduring tame

Formed by countless milhiops of tiny polyps;
the coral atolls were surrounded by almost
s, The palvp could Aourish
avers ol the s¢a, no larther

unfathomeolle de
only in the upper
down than 20 or 30 fathoms Yet the reefs
they buailt often rose from tremendous depths
How could this be?

Parwin reasoned that the reefs hadn't risend

they had sunk. The wvolcanic upthrusts on
which the reels first formed had subsided. 1
wis the same instability of the earth's crust
that he had seen demonstrated so cleariy m
the Andes. As the mountantops an which the
pilyvp colonieés lived slowly sank, the myriad
coral skeletons sank with them. More and
lived and died on top of them
steadily renewing the atoll

The Beagle, after 10 daye at

E%0E ITTUOrE

Maurtus,

[iill of homesick heroes,” Dbrwin wrote, still “Thin s r|.'-|.:|:- n wonderful Colony, andciemt
many manths from home. His Erglish pride  Bome, in bher Impenal grandeur, woulil nol
swietled whien he reached prosperons Australia haive Deen ashamed of such an offspng 214







satled on for the Cape ol Good Hope, arriv
mg late in May 1536, We reached Cape Town
e clocks

[ b lnst seen from my sailing ship Joyveph

:'ul'_ | coiled o longer recoenize t

T

Conrnd 1 1935, Darwin and [ would be egual
iv Inst 1n 1|'II' Ereal sgnit cily 1|'Ii|| s risen

ile Mountan

heneath Ta
Darwin s Harvest: Knowledge

From the capé, the Beagle ran her round
nbout ruce for home, via Broedl At long last
in August 1836, she spread her storm-tleached
=dils to the wind aoll Pernambuco—known Lo
day as Recife—and pointed her long jib boom

.Illw.li rariie augehil to

last fora few yeory,
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Diarwin never aenin traveled far Tron
hamve or family after the Breagle anchored
in England on October 2, 183, His voy
ares henreforth would he 1nnes
what he dalled

which orgamaed

= in
el

bamers

sefirch ol the

z-heni [
have bden created

Weakentd by illne he worked with
CMympian patienee sorbing oul and htting
f e if
iure’s gieiantic puzrle. Nearly a quarties
ety L

foer e it nnimeralde ec 1141

ey 1 855

II| II-_
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e el his eonciusions
on evolution in the ponderouslty titled
Crigin of Specier by Meamy of
L wr bhie Pra
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s 1 the bearded saoee ireht) has
wiit b esclaim (o bt wifi

Hid il

st steppaed
alaul some few dikcover Fiieh

mentanly return

[or England, Darwin's record af journey's
endl states simpiy

"Umnthe 2nd of COctober we mole the shores
of England; nndd at Frlmouth 1 lett the Beagle,
having hved on board the
nearty fve yveare"

A= he Ll
L hrrwin that, to
navigatons, & porson showld possess
cided taste for some branch of |-.['||'l'l-"|'|l.'l":|.'.'|'

It s necessary to look forward to a harvest

good ittle vessel
the Beaple,
O upon circum

'|!1.._
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refliectied

whin some fruil will be reaped, some e

¢flected
He knoew whuit his horvest wos Lo be, With

HIne

hael marmed a8 bheautiful
|

Fak

A, afterward. settled
Iown House near Orpington in kent—anly
12 miles as the raven Hies from the Tower ol
London, but even today stll amad the lovel
ness of rural kent Here, for |
14 W
harassed by increasing iness, he worked oves
venrs after the Beagle

I &l VICET S

P <In el il

e following 40

LS. restirained 1 Aitlidlence andd

hi< theomes [ was
voviige before his famows The Orgin af Spe-
cies wns published, nnd another 1
Che Ddescent of Man [ollowed
Lhirwin's study atl Down House 1= much as
he left 11 that day

Delore

in 1882 when his research

and his life came to an encl Somethine ol

the tndl, quiel thinker, who wns to bo given
honored burial i Westmunster Abhbey, still
pervicdes the room. His hard armchmr, with
Lhe Doard across the arms on which he wrole
still wiits for him
s

From
room, o bearded Darwin gnzes
v, Uhe sweep ol the deep=sel eves =eems 1

His old single<lens micro

ST O on a window ledge (opposite).

n life-see canvas n the drawmng

down benmen-
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ke in muich—redching 1o the

ends of thic fantastic world, which [1fe's
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he hoped, would help i Iriier
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Nhese attributes and mor ||_I.I||||| il I,-'|| (e the tan :|_:'.r_|§ Continent e p ||. il
sialional Geographic socielvs latest map. a4 coastal shelves, the sunken shorelines of an
dunl portrait of the Pacific—the ocean and cestral beaches Bevoned the shelves lie the
Lhe Hoor—enclosed as a spocial supplement to violet stretches of abvssal plains, great ex
thiz issue * One side spreads the sun-washed anses of sedimente—sand., volcanic ash, dusi
Bive of the Pacitic basin peainst o htting back iromn metear: sleeting through the upper at-
rround—>o0 percent of the éarth's circumiler- mosphere, the minute shells of plankton, even
ence. 1he other plumbs a crumple of unde: the msoluble ear bones of whales. And be-
water mountions and slashes o reveal & vond the abyvssal plains lies the silent perpet
third af the earth’s surface never seen by man  ual darkness ol the great trenches: the Philip

Lthe 64 million square miles of the Pacih ine, the kuril, the Tonea, and the deepest o
Cleean's oo nll, the Maruna, plunming nearly seven miles

Like the widely hailed map-paintings of Az were the Society's previous ocean-floor
the Indin and Atlantic Ocean floors which Yolditenal eogsies ol the Pactbe Ocean=-PliciBic Ooenn
accompanied] the October 1967 and Tune 1964 Flowsr, amid ol earlier s pafraying the Atlantic Ceean
GEOGRAPHICS, the Pacific Ocean Floor pre.  *! 1"IT Ji IL":,i""."_II"'."'."*II:"'Ir. s el
ents a view ol an entire ocean dratned dny \atlonal Gemranhie Soclely, Wailington, [ C. 2003
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Brilliant starin the Pacific’s “rine of firs

LErmn JNeErD 1IN SICaragus exodoa T
Garlands of coral, atolls of the Twimiaty | 968, A National Greographic granl helped
Arehipelago seem Lo fopl on the curcing smithsontinn volcanologmst William G,
Pacific. This photograph was taken (rom Melson 1o study Lhe eruplh its nintl
LIGH muales In space by the orew of Apdlli Fhic 50 Two-thirds of the world
= Walter M. Sebirrm, I, Dionn Fo Eiceld T3 vilcanoes and B0 perceil ol 1l
el K. Walter Uanmingeham. curine thek parthguakes occur on the Pacibc’s nn

"
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CEMNTRAL AMERKCAN

Eavesdropping on the ocean: A diver (rghi
WS Ny O |:||||:.'|'l.'. BT SETIRGE '-I|_-||I'Ill|r il bedonw
 hiuoy in the Pacihe off San Dhego, The compiles
buoy automatically monitors barbmetne pres
sUFE, fRiT &00 Waler IEMPperAlures, anag =Jw el and

direction of wind and oceEan current

Scourge of the Pacific, the crown of thorns

' ] ¥
sbarhsl f Acamihasier plancr ) devouirs eoacal-batded

I poalyps; jeopardizinge some 0f te World's tnosl
|-r|:L--I et anc] the s ol Ik LETCe Od 18 ::rlrl- I|'|_-
urroand and protecl. The starfish, once rare, hi
hecome more prevalent mthe last few yvoare S
enlisls are now trying Lo discover the renson o
ke population explosion. The predators are des
latne Guam's coral fringe aft the rate of hall a
mitle g manth ancd thresten Avstralig’s Coresd

Barrier Heel

LAMND LEASS

Spreading sen bed meets land, o
deep trench forms, amd volennoes
Vel a sublerronean caldeon
Gealismists have [ound that
s foor 3 expancing as ew crisd
al rock steadily wells up along
gcpamic fdges Some ocoanogri
nhersbelieve thut the great trenches
Fmming ocean basins, such as ths
| 2 000 mile-long Pacibic treneh svs-
tem, absorh the outward mosve-
ment As it collides with o contl
nentl, the expanding Hoor buckie
hke a scuffed rug. creating thy
trench. The collishon  Compresses
the edee of the continent, thrusting
up mountains, and (eroes the thio
orran Aoor o dive benenth thi
thick contineninl crfist SUbDterrh
et friction adds hewt o molten
rack forcinge its wavy upward

throuwgh fssures 1o [Pt volcanoes



Face and Floor of the “Peaceful Sea”

maps, this underwater portepit of the chang-
ing Pacific was painted by Austrian artist
Heinnch €. Berann, on the hasts of analvsis of
millions of depth soundings by geophysicists
Ii. Bruce U Heezen of Columbin University's
Lamont-Doherty Geological Observatory and
Miss Mane Tharp, now of the Naval Oceano-
graphic Office; Careful extrapolation filled
out their profile in remote areas not yet fully
sounded by oceanographic ships,

Ridge Creates New Ocean Floor

Creologmsts think that most of the constant
change in the Pacific’s floor starts at the East
Pacific Ridge, a primal criack in the earth’s
crust. On the Berann painting. the ridge
clenve: northenstward from the South Seas
for 9000 miles before it slips out of sight
heneath the North Amencan land mass

Molten rock from inside the earth wells up
through the crack and presses outward, frac-
turing the flanks in a crosshatching of hssures
and pushing the existing floor aheud of it (dia-
griom, left) Sayvs Dr. Heezen, "The west side
of the ridee, with so much open space in froni
of il, 15 advancing 4 to 4% inches a year in
places. which makes it the voungest and
fastest-growing part of earth's crust.”

What's more, oceanographers believe, as
the floor expunded northwestward across
the Pacific. 1t passed over volcani¢ jets that
pushed up slands, one alter the other; then
the moving floor carried them along, as if on
n convevor belt, untal they were strung out in
chiaine The Hawaijan [slands are the newest
product of this geologic assembly line

With the decisiveness of an exclamation
point, the island of Hawail assumes its full
stance as the tallest mountain on earth, rHsing
more than 33,000 feet [rom sea foor to the
pedk of Mauna Kean—three-quarters of a mile
more thin the height of Mount Everest

Hawali and other chains—the Society,
Caroline, and Marshall lslands—all have
atolls as well, those necklaces of pinkish-white
coral et in & tropicil sea (page 496}, Charles
Darwin discovered their secret on his re-
nowned vovage, retraced by Alan Villiers in
thiz issoe (see “In the Winke of Dinrwin's Beq-
ple. page 44%9), They were coral crowns, Liar-
win postulated, which had grown around sub-
siding islands that eventually disappenred,
leaving the atoll and itsinner lngoon, In 1952,
U. S Alomic Energy Commission engineers
confirmed his theory by drlling 4,208 feet
down through the coral at Eniwetok, in the

499

Muarshalls, and hitting volcanic rock—the
sunken sland Darwin sad would be there.

Same subimannes mountains never reach
the surface The Pacific Ocean map on the
opposite side of the sheet marks their locations
with the term “seamiount™: n companion word,
“tablemount,” indicates ancient drowned is-
lands whose tops were flattened by prehistonic
surl, Oceanographers apply the term “guyvot”
(pronounced  ghee-yvol to these distinctive
table-topped seamounts, discovered in World
War I1 by UL 5 scientist Harry H. Hess and
named for Swiss-American geolomst Arnold
H. Giuvot (1807-44)

T see the Pacific from s surface 1o g
depths, {old one side of the double map over
the other <o that the same areas can e com-
pared. With both sides drawn on the snme
projection and scale, the viewer obtains a
virtual three-dimensional view

[n & single sweep, measuring 14,375 miles
along the Equator, the maps show four contl-
nents, 45 nations, 22 seas, and myriad islends;
Thevinclude such World War [ battlegrounds
is Guadalcanal in the Solomons, Tarawa in
the Gilberts; the Midwavs, east of the Date
Ling; Okinawa in the Ryukyus: and Leyte
in the Philippines, where—25 vears ago this
month—the late Gen. Douglas MacArthur
redeemed his vibrant pledge, "1 shall return™

Conflict on Earth, Conguest of Space

Amid this mosaic of cartographic greens,
vellows, nnd pinks lurk the somber hues of
today’s headlines: the Ussur River; flissh point
on the eastern frontier between the Soviet
Union and China ... North Korea, captor of
the reconnaissance ship USS, Pueblo . . the
painful bamboo sliver of Viet Nam.

An innovation on National Geographic
maps, recording the true advent of the Space
Age, appears in the lower center, between
Honolulu and the Samoan Islands. The red
outlines of three descending capsules with
billowing parachutes show the splaghdown
sites of Apolle 11—the historic 1969 moon-
landing flight—and its preliminary lunar.
orbiling missions, Apollos 8 and 10,

Incidentally, this s the Society’s first map
supplement to be printed on high-speed rotlary
presses using continuous rolls of paper: To do
that for 6,600,000 maps required n running
ribbon of paper 25 inches wide and 2,
miles long—enough to span the United States
fram the Atlantic to Magellan's great peace-
ful =sea THE END



By JIM BECKER
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ol OW'™s THE WEATHER out thered” askecd a
friend in New York when we spoke some months
. | it

AT b |ll‘|',;-||i-|.|.r'|l'-l' '.r:l"[ll'llllll' | wlatce

the window of my apartment in downlown Honolulu

“Beautiful blue sky, nice warm sun as usual.” | said.
'‘How 15 it there?

"A tvpcal New York day for this time of vear,”
he replied

SOR™ 1 sadel “What time of vear 15 /7 My Inend

was startled. but | had honestly [oreotten



High tide of prosperity washes over
Honolulu, where record numbet
o] viddors moul few restdends toigees
instructhion and business bhoom Here, riating
Lhe tracle windds, sloops race past Two ower
he Hilton Hawalan Villuge, center am
t. anel the likm Hotel 0 YWnikik
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Yel prace and beauly of bygone times
waine. With |l||.||| SWEALYTIY . Ml et

with thetr hands 4 tale of life and loss

For rhvihm they click castanet-like 1li-ifi

riappened to Honolulu!

T'he more I think about Honolulu, the mor In 10 veo tutehood and the fet airlines
stgnificant the incident becomes. The climate have transtormed the Hawalin capital from
in this city, which I know well as a newspaper a picturesque Pacific crozssroads to something

olumnist and as an on-and-off resident for  approaching an cutpost of Southern Califor

nearly 20 vedrs, surely must have been de- nid. A lourist searching a posteard rack o
signied {or paradise. No recorded temperatur tvpical Honolulu scene might as accuratel
downtown haseverexceeded R8° F --:1|r-:J|IIH--5 select one showing crines fingng P new

below 367, But climate s one of the few things bulldings as one of palms swayving in the
untouched by change in the epochal decade Haiwaii, USAL" by Frederick Stmplch, Ji
sinee Hawal became the 50th State SaTTosaL Grocrarsic, July 1940
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drummed on akalel

Honolulu today 1= a boomtown. Its population

gwing 3 percent annually—maore than clou-
Lili he fnationnl rate. 1o 1965 Lh e irl et
onstruction approgached 5, UL LM
Tl 1=t =1TrEe 1Nt ||||'|||I jiid MniFi
[ K 200 n 1968—that tourtssm hns I
Fii ond laree i Thrtse. Linl 14
Federal Government puimps more money ik
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City Limils Span 1,350 Miles

Honolulu means “sheltere naven i apt
CIESETHERION 4 e snue. reel-girl anchorage al
hee southern coast of Chahu st survevend 1
176G/ by William Broughtion 1 British Navs
captam. However, Honolulu cah mean & grea
Heal more, (o 1L covers 8 vas! aren

Diuring Hawoa's 59 viears as a terntory of th
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el except for Tern and Rure where the O onst
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Howati's setting, the Makaha Valley, has
"We fin
ished the movie just in time,” Julie Andrews,
the film's leadme iy
return o the scene. Y1 we made it on the same
spol today, we'd have to contend with twa 18-
hole zol

A 10 [AYe SpPrung Ut e SO4000 I We J-I."I'-I:

since succumbed o development

tialed e on o recent

i Aertam holel thual

EORITRE S s

To most people, however, Honoluly means
4 20-mile-long strip of Chahu's
southern plain, between Pearl Harbor and
koko Head, with bhngers reaching into the
Roolau Range (man, pages 506-7) This area
encompasses modern downtown Honoluly,

LEr e 1260

i FED HEIE 1

Blessings for a first-bom song: In the lzumo Taisha Mission,
a Shinto hishop pravs that a young citizen of the 50th Sinte
will enjoy good health, education. and a long and prosperous
the child’

life. Like many of the citv's Japanese Boddhists

marents seck Shinio blessings on happy oCCAsIons

=] 5

WILD concrele (owers nsimng twenty s1ories anil
mare, the plavground of Waikiki, and such
fast-expanding resaidentinl nress as Hoawanl
koot near hoko Head This last was created
by the late industrialist Henry | Raiser, who
lived in a pink mansion on the shore
Whelher vou apply the narrow or hroadd
defimition of Honolulu™s size, the citv is the
mimnspring of Hawail, 1 he déeveloped south-
ern coast of Oahuy contmns pearly half the
508,000 people. The entiro
third largest in the Hawaltan chaim, 1s the
home of 30 percent ol them) Appropriote

state’s 1sland

Oahu means “the gathering place!

Latelv 1t has ralhering
anil more haeles, or Cnu
estimated 38,000
moved to Hawaii from the United
states malnland in 1968, most 1
zettle in Honolulu. This is part of
Wit nas

grown stendily in recent vears

i
maore

i, S80S .'III.:I

a conlinuine mietaton t

Varied Strains Blend Smoothls

Honolulu's population has long
been a melange of people, cullures;

agnd langtages. 1t is 2 rare Miss
Hawau, for exampie, whose &n
cestry does not include at least

4 third

of all marriares in the state are

hill & dozen racial sirains

interracinl

This results Inoa merey mixture
aititudes. Nof
lone aco at a Honolilda ieh se ool
with distimotly
Chinese features snv Lo & school-
what I'm Jewish
I just found out.”

“How do vou know

“My mother toldd me,”

“How Jewish are your
| forgot to ask."

| asked gnd discoveresd the il

of ollspring and
| heard a gird

mule. “laess

“1 don't know

Hawatian-C hinese father
and a mother who combined Chi
nese, Insh, and Jewish ancestry

Chimese were imported to work
in the supar belds beginning in
[RS2. In all, than 46,000
came, and some staved to work
therr way olf the plantations and

e

into wrbian Hie Japanese and For-
IrmvVIing 1y, Laree
numbers in the [880% to work in

fUHTIESE I'll:"_'_i.l'l

the helds. In this century about
| 25000 Filiminos were brought m
along with Koreans

I
NS



and Puerto Ricans, to fake their turn on Lhe
supar and pineapnle plantations

=0 smooth a mixture
population that when the late Governor Sam
el Kine was asked how Hawat coped with
the problem of minonties, he replied, “The
secrel of Hawaii's racial harmony is thict we're
il in the mnority.’

Hawail’s population al that time, the late

was Lhe resulting

1O50Fs, was ronehly described as o thied -
casun, #& third Japanese, and a third “every
o]y incliding Hawalians, part-
Hawalians, Chinese, Koreans, Filipinos, and
a smaktering of others

In Honolwlu today, Chuciusians

else,”

andd  japanegse are about  eound,
each constituting 78 percent of
the total
magrating in gréal numbers from
the mainland, should become the
|rpest sesmen! within o few viears
More come from Calitornia than
from any other state

"W hy

LFaciive

But the hioles, who are

i+ Honalulu such an at-
new frontier?” | asked
eorpe Sowers, who moved

Tt
[rom =L Lows thres Vears ago
with his wife and dnughter
“Uhe climate, for aone thimge, he
“T'm 44, and the older you
ret, the les< beaotiful snow D

=il

comes—especially when vou have
tor shovel it Then therp was racial
tension bk
violence: | couldn't zee any end to
it Une day 1 read an
paper that satd the Navv needed
civil engineers in Honolulu, and
[ jumiped at 1L This is 3

there, and all the

ad v the

VOITIE TIOW
Comforts Balance High Costs

His wile Pegm aifded, *We love
it here. OF course, we can't afford
o buv a house
murder. 50 are rents
Honolu

the prices nre
Fhey =ay
LN I]".'E.I'.'I_'_' costs are IO [T
cent higher than on the manband
It there are Compensations
“We don’t need anv heat and we
don't buvy wimmler clothing,” NMies
sowers sail. "We dress casually;
Lreorge wonrs o st abhout twice a
vear.” She added emphatically,
“And if it does cost more here,

5. Bureau
of Labor Statistics survey, Hono-

Aecordine to one U

take turne saonking in the family fur =
arrived before the tarn of the century with the flood of Japa

the LUnitedd Vidle-tincome  families

"'H'!I.l'.l--.
reguire 10,902 a vear to make ends mest
almaost a thousand dollars more than inrunnes
up SNew York oy, andd nearly theee thowssand
more than in Austin, Texas, the least expen
sive citv in the bureau's stucly

‘Lo el s

evervihing islanders use, [rom
peanut butter to color televizion sets, must bhe
shipped 2,500 miles from the mainland, which
explains part of the high cost of living. But a
Honolulu newspaper recently did some com
parson shopping and discoviered pineappie
subce, grown and canned in Howin, =lhng
maTe cheaply m Marviand, Macadamin nuts

“You scrub my back, I'll serub yours,” Young cousins Adr
It's worth it e Mivake. left

. and Japonese-Caucasian Winston Gample

.-.l'__|||.|| H TR

[heir gren

|LI1'I.| |5 [|:|:‘ Mminst !‘I"-I_I't'rh:'u.'[‘ LI 11 nese who came 10 work the sugar helils



Honolulu

 PYHE “SHELTERED HAVEN" of the Hawai-
& 1ans hecame o popular port of call for
salling ships s the 10th century and a stri-
tegic military vutpost after the annexation of
the islands by the United States in 1598 The
Japanese attack on Pear] Harbor on Decem-
ber 7, 1041 plunged the U S into World
War Il Now the capital of the 50th State,
Honolulu is a hoomtown nf uffice owers,

 paivese, 28; Hiwiitons sl puri-
Hawailans. 18; Filipinos, 7. Chinese, f; others, 11
ﬁlﬂ'ﬂn T-'Iruﬂ.lﬁ ﬂ::r ﬂﬂﬂ:ﬂm&lﬁi Irlruul.t.wtﬂ.tllluIlr
tourksm, sugar, oeapples. CLIMATE: Pleasant
aml equnhile, downtown  recortlind extremes, a
low of 367 and & high of 83" ¥ '

—a delicacy also grown and packed in Ha-
wil—were U3 cents in 3an Francisco and 4
cents for the same sike jar in Honolulu

The high cost of living notwithstanding,
mainlanders continue to pour in. And the
effect of the influx has been profound.

“Welearn from these new peaple.” former
Mayor Neal 5. Blaisdell. a native Honolulan
who retired last fall after nearly 14 vears In
ofice, remarked 1o me. “Our kids pick up
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"The gathering place,’” as Uahu means in : 3

English, saw its firsl arrivals more than 1,000
vears ago when Polvoesian zeafarers sailed

here i doubile canoes In 1820 Yankee missionaries
came to convert the Hawailans to Christianity

and o presesve the island languape in writing
some of the New Fnglanders’ descendants

staved, helping to [y the cornerstone for odny's
prosperity with sogar and pineapple plantations

that haole get-up-and-go.” Blaisdell himself
15 Hawmian-Scotch-Insh; for o time he wns &
professional baseball pitcher on the mainland.

“Look at our kids todav—lively, bright,
talk vour arm off,” he added. “When | wue i
kid, vou couldn't get a Hawaiian or an Orien-
tial kid to open his mouth—including me.”

| saw the difference myself when I returned
recently to McKinley High School to Keep a
speaking engagement. | hud spoken at the




Elrvatsony an feet
Mditary revrrwahinng 1m dank browe
parky amd foved | reservrt i geeen
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spme school 17 vears before. On that occasion
my audience, kargely Oriental, was 50 shy and
polite that I thought | bad lulled them to
sleep. After my last talk, on Viet Nam, [ was
nearly knocked down by students rushing to
the platform to debate with me.

Their elders have changed, too, as I found
when I poked through Chinatown in down-
town Honolulw, one of the last of the old
ethnic neighborhoods left, and itself sreatly

reduced in size by urban renewal. Dozens of
blocks have been leveled 1o make room [or
middle-income housing.

In & noodle factory on the ground floor of a
tpsy old wooden frume bullding; 8 dozen
Chinese men in ¢risp white aprons and under
shirts were patting up clouds of Aour dust. At
the same time they were vigorously debating
—in English—the possible outcome of the
weekend foothall game.
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At the Sun Yee Hing meat market, amid
dried octopus, Portupuese sansage, and raw
fish for the Japanese dish called savhims, |
found the day’s spedial: "Good lean stew beel ™

A theater down the street was playing
a Chinese-lanpunge picture entitled Battle
af Inchon. A sidewalk poster proclaimed:
“Filmed in Korga with a cast of Roreans,
Chinese, and Muarines™

A few blocks away stands o huge Budidhist
temple;, with a Japanese-lunguage school at-
tached, and 8 meeting room for the Young
Buddhist Association, which arranges yvouth
functions similar to those of the YMCA. Aned
freshlv relocated on o new street carved out
of thee lenes of old Chinatown s 4 Chinese-
oriented Buddhist temple, where 1 found a
busload of visiting school children,

“We've become a regular stop for sightsee-
ing tours,” a fnendly temple member ex
plained. “In fact, lnst Chinese New Year's i
tourist couple noticed that our members left
token offerings of food and drink. They n-
sistind] on leaving a case of Coke and a pack-
age of hot-dog buns ™

The new patterns of life in Honolula are
wiell ilHustrated at Mo Kinlev High, once known
as "Tokve High™ because =0 many Uriental
families sent their children there, while many
Caucasian children attended private schools

“We don’t keep records by race,” principal
Ed Toma told me, “but judging from the last
names of students, our Orental enrollment
15 down ta about 35 percent. Two of our last
five student-body presidents were haole kids
And our basketball team this year has fopr "

Among the many prominent gradoates of
MeKinley are both of Hawall's present United
States Senators, Republican Hiram L. Fong
and Democrat Dandel Ko Inouve. No other
Amencan high school can make that clum.

Big Five Built Island Commerce

Although Honolulu has developed such a
case of mainland-sivle urban sprawl that the
view [rom many o lookout point {= a sea of
shingled roofs, its downtown also has grown
—but upward. Seme buldings rise twenty
stories or more. Two of the tallest house the
largest banks and the guarters of lawyers,
consiruction companies, and insurance firms

Downtown Honolulu is the home of the
storied Big Five—Castle & Cooke, Alexander
& Baldwin, Theo, H. Davies; Amfac, and C
Brewer—which for many vears dominated
economic, political, and social life in the is-

National Geographic, October 1969

lands. Merchandising launched most of the
firms; luter they branched into such helds as
shipping, pineapple and sugar production,
renl esiate, banking, and lamd development

Hawait's Montano-born  Governor  John
Burns, who was brought to Honolulu as an
infiunt, points out that althoush Big Five firms
continwe to grow, expanded shipping and
communications facllities and the arrival
of muinland firms since World War I have
loozened their hold on the slands’ commerce.

“The Outdoor Circle may have more power
than the Big Five these duys,” Burns acdetl
with a grin, He was referring to the group of
enerretic  lodies—my wife among them—
who have succeeded in saving trees from
hulldozers, eliminatine highway billboards,
and keeping other outdoor advertising down
to i moderate sie

Dillingham Corporastion Makes It Big Sia

Other firms are growing: one already has
revenues larger than four of the Big Five.
This is the Dillingham Corporation, which
has diversified enterprises ranging from Hrit-
ish Columbia and California to Australin and
southeast Asia, including much UL 8 defonse
builiding n the Pacthc.

A spectacular Dillingham achievement in
Honolulu 1s the Ala Mpana shopping center,
huilt Between downtown and Waikiki on salt
marshes that were filled with coral dredeed
from the Pacific. It wos one of the fiest such
complexes ever constructed and sill ranks
among the world's largest (pages 302-3). Sgns
on Tts escalators urge barefool shoppers to
plepse use the staire,

At times T have trouble hnding a place for
my car among Ala Moana's 7,800 parking
spauces. Its 155 stores sold 312 7,000,000 worth
of goods in 1968, nearly double the business
done downtown The center’s 300-foot affice
towar, topped by a revolving restaurant, i
Honolulu's second tallest huildmge. The tallest,
also developed by Dillingham, is a 320-foot
apartment building nearby

Honalulu's boom has propelled some citi-
zens of modest means (o spectacular heights
in finance and business. One is Chinn Ho,
graduate of McKinlev High School and grand-
son of a Chinese rice farmer (page 5260

Ho, 65, told me he began work as an office
hov in a Big Five bank and Iater entered the
brokerage business. From his savings he
bought land in varioue parts of Oahu “Then
local people started asking me to invest the
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funds of their litile huis,” he said. X hui 15 an
informal svoedicote: s ||l||l||'|| [nicls mav Le
S0 or S1TO00.000 and more
“Diaring World War II, when people moverd

back to the mamnland, | bought up a lot of

ind, e continued. 1 was able o purchise
ame in Watkik: for 75 cents a square foot”
When some beéachiront property thero reached
w70 squnre lool, a Honololy newspaper tried
iollars lnd ot on f
[ hey wwiouldn't hi
Ho also bought much of the Makaha Valley

miles northwest of Honolulu, and 12 turn

to photopraph 70 silver
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1N il into o delighitful ressdentin

wnd resorl commatinity thil retuns
much of the nrea’s naturmd charn
ALl ety

Lnmese have thrived In other
businesses. o< well a2 renl estaks
As b proup, they have the lhighest
annual income 1n Hawan Mam
Japanese have moved into Ihe
nrofessions.  Filipings, the mosd
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peent Lo o darmive. still are

concentrated In pineapple and
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distance a vear before he was slain by natives
on the Sland of Hawadi in 1779, But the reel
apening legding to Honolulu's safe anchorage
wis not discovered until 1794,

Woaord of that anchorage spread among mar-
imers al the beginning of the 19th century and
shaped Honolulu's destiny as o Pacific cross
roads. Ships put in to trade, to bay Hownaii's
frapgrant sandalwaood, and to hnd both pro-
visions and pleasure among the uninhibited
islanders. By the time the first missionaries
arrived i 1220, the budding port wasthrnving

Even the Russians, then owners of Alaska,
tried to found a colony here. Russian ships
arrived In 181516, and their crews built n
hlockhouse which has long since disappeared,
They also constructed & now-crimbled fort
af the f=land of kaual. Encouraged by Amer-
wcin traders, the Howaiians expelled the Rues-
stiins o vear [ater

At mid-century so muany whaling vessels
were sometimes moored in Honolulu Harbor
that a man could walk their decks for half a
mile without getting his feet wet. Rough-and-
rendy crewmen requently clished with the
sternt mssionaries, wWho were determined Lo
protect the islanders from abuse and sin

Sugar Paved Way for American Bule

Honodulu gradually become the commer-
cid capital of the islands and, in 1845, the
political capitnl moved there from the island
of Mam In this penod, Hawarn was ruled a= o
constitutional monarchy by the successors of
hamehameha L who had made the islands
ane kingdom before his death in 1810

The last of the Kamehamehas died in 1872
when American interesis in Howaii—espe-
caally In sggEnr—were srowing, surring senti-
ment for annexation o the United Siates

Matters came 10 4 bead in 18393 Queen
Liliuokalam was deposed and replaced by 2

“"Hill of Soacrifice.” Thus translates Puo-
wionrmed, Hawaitan name for the Punchitwowl],
site ol the National Memorial Cemetery of
the Pacific. Some 21,080 graves lie sheltered
within the crater of the extinet volcano. For
Memorial Dav, Bos Scouts decorate each
marker with fiower leis made by school chil-
dren and fags contributed by the U, 5. Army

C Hawrid s men in uniform during World
War 11, about half were of Japanese ancestry.
Many of them, excluded in the early duvs of
the wear, flocked to =erve thelr country when
the opportunity came in 1943,

republican governmen! headed by Sanford
B. Dole. Rovalist attempts to restore the mon-
nrehy [ailed. and in 1895 the Quesn wis con-
victed of treason and brefly confined to Jolam
Palace, She received a full pardon the follow-
ing vear. In 1805, at the behest of Daole's gov-
ernment and President Willlam Mcekinley,
Congress accepted annexation, and two yvenars
[ater Hawan was constituted a termilory of
the United States

Honolulu still preserves symbols of her
past: One of the frame houses that were pre-
fabricated for the missionaries in New Eng-
land and shipped around the Hormn in sections;
Tolani Palace, which housed Hawaii's govern-
menl until & new capitol was completed this
vear (page 3111 and treasures of the Kame-
hamehas in the Bishop Museum
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The museum has sponsored much research
inito the islands’ past. Archeological excava-
tions of early occupation sites have revealed
that by an: 1000 all the major Hawaiian
islands were inhabited by Polvnesians, the
first ones had probably come from the Mar-
gquesas Ishands in enstern Polyvnesia about A.D.
750, Vovagers arnving from Tahiti around
the 13th century strongly influenced the cul-
ture and introduced new Kinds of plants and
animals. This wae the Inst big mipration antl
modern times The islands slipped inton period
of isolation from which they did not emerge
until Captain Cook's grrival

Todav's migration affects all of Honolulu
but, from the tourist standpoint, focuses on
the curving strip of glitterineg sand called
Waikikl Beach (pages 518-19)

The strand = nbout a mile long. a third of
it contralled by the Sheraton Corporation,
which owns the famous Roval Hawaiian and
Moana Hotels and operates five others. With
Leonard L. Gorrell, Sheraton Hawaii presi-
clent ant general manager, 1 looked out upon
the bench. Bronzing bodies crowded the sanmd;
pocupants have an average of 44 sqguare feel
at Waikiki, compared to 57 at Conev Island in
August. The waves were dotted with surfers
nn their boards

“To be honest, it 1sn't a big beach and never
was, . Mr. Gorrell sad, "ICs certainly thade-
guate to handle the demands that will be
made upon it. But we have plans to cut down
on eroston and enlarge the area”

The beach’s limitations have not affected

it= popularity, In 1967 the number of tourist=
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When I iirst came to Honolulu 20 venrs ago, the Roval wa
the most prominent landmark on the beach, Lookme down
from [biamond Head recently, | had dithcalty locating it
among the concrete towers erected i Honolulu's frint
noted Doadm | pase 528

The tide of visitors has risen steadily since World War 11
=purred today by jet service and round-trip economy {are
of about 5200 from the West Coast. tourns! traffic 1s expectiod
o renach thee mitllion a vear by 1993

With real estate prices soaring in Waikiki, even the lower
'-|Il|||' Lol -toot-lneh Lhamoand Head were rog |'II'..::. | hireat
encd with a clutch of hostelries up to ten storfes high A
public oulery, marked by thousands of “Save Dinmondd
Head"” bumper stickers, resulied in a City Council vote last
June to purchase the contested land for park purposes

Meanwhile, three multistory hotels wonge Watkiki's main
street are scheduled (o open early next vear. “Fyve seen a ren

dering of what Waikaki wil

look like when we are throgeh,"

r
B
' -
-

L locil Dusinessman told me. “A solid wall of concrete™

[ msked Mr. Gaorrell where 1t wall all end

“You hear about the point of dimimshing returns; ‘con
crete jungles’ and all that,” e answered, *Buat | think the
people who warry about those things are working from o
fallnciows premise. Tourism i= absolutely the best mduysin

for pny area that can attract 1>

Men and Monev Already n Problem

Mevertheless, there are concerns about the growth. Where
will the money come from? Hanolulu's Mavor Frank F
Fasi, ortmnally from Connecticut, has proposed o tourist tas
as one answer. Where will new workers come from# Hon
lulu’s unemployment rate already stands below 3 percent

Uine who ridddes these questions & Honolulu-born Lien
tenant Governor Tom CHLL whose (ather, a New York archi-
il me LD !|.='-.".'.|'5 X n LOUTES] I'|1I. i!; I "|.'- 1011 --’_-l_:;-:ll
brrefly 4l Honalulu in 1898, the semtor Mre. Gill got off—and
never got back on

“We metl oestimates that we will peed 2008 or even
WL 000 new holel pboms by JOF3 Lieutenant Governor
(ol commented. “We zet other estimates that we will need
WOLOOY) o even SOUEKY workers to man them I we hove 1o
mport fabor, aned if the imported worker has o family, this
leacts to an e=bmate of nround two-thirds of a thon dolls
needed Tor new housing, community facihities, ronds, schonls
s =av G

Mo Gl walked to the windows and looked out over
lolani Palace, frontéd by g double row of palms, and Ko
witahao Church, built of coral blocks by the missionaries in
[ 242, With s steeple and peaked roof, it would be o char
icter on & preensward in a New England town. Bevond, the
i was aoribbon of blae

‘Happily, nature has put a boundary on our mistakes
e, Ceill saded, Mot of our hills are tos stEEp Lo siuh vk,
and our ocean = too deep to Al We're soing to have
work out a way of life with what we have, and with th
MW OTTeT s '-.".'|'||l Are coming nere 1o nve "|__||: Walh fToUurism
which can make us or ruin our wav of life)”
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Whoikiki and voung |'--|'~-|1-11h'- g together!
Ukulele-plaving Honolulan Maork Harden
vakex time oul from the Joh Corps center ml
Eoko Head, where: Df Irmns 10§ e rabe e sy

conEtrecton eCpuiprment, SuUn hroneed blonde
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Dowager Queen of Honolulu's hotels, the
coiral-pink Roval Hawailan shared Woikiki Beach
anly with the Moans and Halekulan |n the late

G20 % MNOw s sVSCTRPET encroach, the Royal
catiee her own lb-story addition at right Croim
bling sen wall g guirter mile away Irom 1 appears
clase by in | byes ||'!t'|ll'||||-| e

Hawadian monarchs chose Waikiki fTor theesr
FR R SwiiTnmang, and =uUrisng r::"'! YERD MO
than 1. JCLLCHAT ToUmads CAITE 11 H omisladil,
ol themm sl to visit the [amed beach,

AL REE et et Aok to resthiarants and might

| ALl
clabs. Television and recording star Don Huidright
whitde somies cange (rom old Hawalian o cohlen
prary. invites a mermber of L AuCitenCeE 1o SHnre
the snotlight at Puke Kahanamoku s, A e speod

iamed] lor [he fat |||'-.".|||.-. swimming hommon
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Where 1s he? There he 15! We're together. After fivi nfrom Uodiraclo, Sl I homas Bug
fosvedl ) weante anwotsiy deft) 4t Fort De Bussey {or i wsbinnel. an Armv captain due {ro
soth Viet Sam o for a five-day mest-and-recuperation leave Jov blls her face when she s Y
shie e 1ot hils arnm Pt re o dist Thal sl miteses il & Firks r podgiinh ntiin 1
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Even Lhe Umniver=sity of Flawan, at (s cam ography and art, and a thoaving cultural cur-

shoulders ol the Koolau Range,
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related o hotel

a mile north of Waltkiki with a view
geirf, 1t oifers manm
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it travel inodustry
Keeping pace with the growth of Honelulu,
the umiversity o
clites there tor some 22,000 [ts
FastWest Center works toward the fusion ol
\s1dr vmerican cultures
Any bullding mote than twenty
is considered hallowed,” remarked President
mieritus e N =mneloir, @ Minnesotan
who joined the I'.I-'-|:r_-.' in Ju ["Bat- was 21
vears after the umiversity was estabhished to
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At the Diole plant, Truit picked i the morn-

Fanes, s thes

are called, are trucked from the felds (o make

ing mayv be canned by nightiall
thesr wayv throush nsoresol sorting, |J|'|l|l|.]|'_
i L I'il"..'- "|.|'I|-r

1 i -
Alo cans by hand,

sheing.  and  Juce-making
SlICes
only a few wisps of fuzz remain unused. Even
the rind has value, 1
Lin the packing fHine | met hathernne MNaga-
fuchi, ane of Honolulu's many working wive
"1 put two daughters through' business col-

are frradls [ kil

cipes nto cattle Teed
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¢ heve” she wold

my nelghborhood
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whils mnke
rransements o Keep our Kids untl
we can pick them up ot four or five o'clock.”

Apricultare workers in Howall gre tha
highest paid 1n the world, and strongly organ

¢ to make erids meet. The se
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ized, Field hands on sugar plantations earn al
least 5219 an hour, but mechamzabion of held
ane 1actiom ll|_|rr:L-'.JIII'|- has heen Inlenses
"We usé only about a sixth oz many men
s we did thirty years ago, So1chl Yomnermor
todid me &t the
the northern o of China

Rahuku sugar plantation on
i hand-cutting ol
ane tokes place in the helds. When the cang
is ripe; the sea-green fields are burned, flling
the air with billowing black smoke and the
smill of braised sagar. The Iireé removes the
leaves, leavinge the stalks, protected by their
high =ap content Then bulldozers s Y ENE
stalk=s 1ot

Many workers displaced by mec

niles 1o be trucked to the mills
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respects last Memorind Dhas

have moved into hotel and construction work,
where they are more than welcome
[he lorgest enterprise in Honolulu cor

bnues 1o be the Federal Government, with
pnormou: military and ndavid bases, 50,000
servicemen, and an equal number of diepend-
rnts The Government! fueled Hawatl's econ-
omy to the extent of nearly SO00. 000,000 List

viedr, most of L spent on Lhany
Air Attack Took Tragic Toll

With Pearl Harbor and Hickam Field on
her western flank, and Schofield Barmacks 18
miles northwest, Honolulu was a steatesi
bastion well before the mormneg of December
7o 1941, when lapanese bombers found eight
battleships, the backbone of the Pacific Fleet,
in Pearl Harhor imap, page 506), Like sitting
ducks, seven were berthed in a row

Five of them were sunk or beached. Thir
teen other ships sank or were daomazed; 185
planes were destroved. Among some 2,400

persond Killed were a1 least 57 avilians who

perished when the attack spilled mto down:
town Homolulu

When the battleship Arizona settled into
the mud, she took more than a thousamd men
with her On the memorial built over her oo
truding superstructure, Mr. Robert W. Huard

lectures 1o an avernge of 250 vizitors a o;

Many tourists ask if the Japanese had exact
knnwiedge of American shap dispositions

“No" replies Mr. Hart “In foct, they
thought at least one of the American carriers,
which were at sea, would be in the harbor.”

Lhid spies ashore help gulde the planes? * No
rrom the air; Pearl Harbor = the most visable

T 1 T w [ | 1 ) I 1 - I I ——
ANGITArs Tl -|||' |SPATHE, [ AT Ty miss




Why hasn't the Arizona been raised? “We
sent ifivers down in 1947 to sée about hring-
ing her up, but their cutting torches touched
off gases inside the hull. Two divers were

killed m the explosion. Tt was decided Lo
leavie her on the Lottom. "

Pearl Harbaor is <till a bustling naval base,
with a busy off-duty program of entéertain
ment and sports for the men. centered around
Bloch Arena, which by a quirk of fate was
dedicated on December 6, 1941, with a “hattle
nf hande™ The winner was the band [rom
the Arizond

strarts and entertamnment in Honolula to.
day demonstrate - an easy maxture of Eastern
and Western cultural currents. At Honolulu
Stadium during the baseball sepson, many
spectators eal hot dogs, But others eat ratmin,
n sort of Orientnl chicken-noodle concoction,
with chopsticks. Saimin, served in n card-
board bowl, sells for 35 cents at the stadiom
It contains fpanese-style noodles in a clump,
plus Chinese-style bits of meat.

“We mizst be the only basehall team in the
country buving chopsticks by the box,” Jack
Catnn, general manager of the Hawmi Island-
ers, told me. Honolulu, he says; 15 the most
sports-minded city he has ever been 1n

“We led the Pacthie Coast League in al-
tendance 1 19687 he said, "and m 1963 we
leed pdl of the U S minor leaoues 1f we evior
win the pennont. we might attract more peo-

520

Island success story: Grandson of a Chi-
nes imnigrant (armer, Chinn Ho plays an
mmtheential role in Howan's bastness |ife. His
investment company built the ko, one
al the world's largest hotel-condevminiums
(page 300 and 4 new resort community ad
sakaha Here, in the lkats penthouse, he
wears i bnghtly patterned shart on Aloha
Friclav. the weekday when evervone i€ on

cournged 1o dress in island style

Many Chinese came as plantation laboe
ers. Saving their money, they bécame land
owners and, merchants Today, Chinese
compiise only H percent of the population

Fast-puced change overtalkes Ralakaus
Avenue in Waikiki, A revolving restaurant
tips the Jl-=tory Walkiki Budiness Plaza
The pineapple inaplred the shape of windows
pn the Bank of Hawal, detant left. The
trantic pace of Honolulu's building boom has
caught up with the Liberty Howse deport
ment ptore. Aght Photographed ondy a few
months g, it his alresds Been partially torn
down, soon it will eccupy the irst foor of a
mew skvecraper otel 1o be bmlt on the site

ple than some of the major-lesgoe teams.”
The Hula Bowl, Honolulu's contribuation
to mudwinter football, 1= always a sellout, and
even local high-school games may attract a
capacity 25,000 fans
An' 1 l-mallion-dollar  theater-convention
hall « l'll'|l|Jl|-.'*r.,Hl|' Honolulu International Cen-
ter. provides an elegant home for other enter-
tunment, ronging from ballet to basketball,
Honolulu is proud of its symphony orchestra.
which has a budeet of 600,000, In addition
7] =.|.;h'-'.|.“ri;rl:!un anil :'.-'I'I-I;J‘II'I concerts, it offers a
winler opera season of six performances
such achievements prompled former Moy
or Neal Blamsdell o declare, *This ey is
exciting. We jumped [rom a sleepy little place
out in the Pacific practically into the 21st cen
tury. We're good, and we're coing to get better ™
Honolulnnx long felt they had an uphill
struggle to convince fellow Amencans that
thev speak English, pav taxes, send their chil-
tlren to school, and have rush-hour traffic. Al-
maost everyvone has 5 story about the miscon-
ception: other Americans have nbout the is-
lnnds. Mine concerns o New York producer
who gave permission Lo the lively Honolulu
Commumnity Theater to present his play while
it wias still on Broadway—and was incensed
to learn it was being performed i English
Now some famaatnas—long-lerm residents
—fetir Lthat, with the rapid development of
Honolulu and the food of new restdents and
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Jewel ol Honolulu, Dinmond Head throsts its rogeged slopes above the oty state o

pitinet volvanog hilds Nationa) Guard and Federal Aviation Adminsteation [ncifities (oot

wvond, to the northwest, stretch Waikiki and Honolulu Harbor. Across the Ala
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slanls has heen over-commercudized, il nol e Eoverned solonz, I pains hin hear what
Il 3 | | '.'II'II -'I,l,'. 1815 1154 i st s TTETY (il | A | | 'III |

1 say hello and goodbyve, amnd o express at sl Mr. Blaisdell s conhoent the aloha
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hospitalid nd graceful <tvie of life for whicl stirity” hie s, “mnd T don't think thev’ll lose

: itls have long bien known I e L hinese alwa pnouered their cog
bz the nace of Lite has incr nil svith FLEETO] W | Fui mie thing hoer
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have been distortions ol the old w T mietimes it takes 0 newcomer Lo remind
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Howers noy A arecent luau 1 attended, thi from the 3Cfoot-hieh valcamce cone ol the

tradditiornal ool e slar sl macte 1 Punchbow! (pages 512-]
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Dne of the persons concerned shoul s=uch met o ke nol one but twa pictures of him

it s ox-Niavor Hlmsdell, w (1 b




self and his wife: one with the ocean as a
backdrop, another against the mountains. ]
just can't believe the colors,” he said.

He was right. 1 looked bevond the city to
the ocean, shading from pastel green along
the shore to the deepest blue, with fenthers of
white where the surf plunged dver the roef
Behind us stretched the Koolau Range, tinted
purple and o dozen shades of green, colors
Goaoguin used in his paintings of Tahiti. As
many tmes a5 | had seen the view, 1 was
enchanted all over again,

>0 far, pile drivers and cement mixers have
spared this view, but they have practically
eliminated the little grass hut which Amer-
ienns lone associated with Howai T know of
one, however—aon Lhe northenst side of Chadhu
[t 15 the bovhood home of Kekoa David Kaa-
pu, Honololu’s urban renewal coordinator

EiljiE= HM{'H" N E N

e

His full name, by the way, is hekoaluuliio-
napadibaulivhokekonlay David Kaspuawao-
kamehameha His first name relers (o a tree
that grows on the steep cliffs of the mountins
behind Honoluhu, and his last name means
“rup bearer to King kamehameha ™ City Hall
colleagues call him Diive,

"I slept in this house until | went away to
collége in 1954, Mr. Knapu ssd a5 we en
tered the waist-hagh opening in the thatch
He explained that his father, who s descended
from Hawatian alii, or chiels, wished to rear
his chililren as nearly as possible in the hie
stvle ol his ancestors

“He thourht it was a good wav., We didn't
wedr many Clothes aroand the place. My si=-
ter and 1 climbed the trees for coconuts and
fiched in the ponds, and played in the mud ol
the taro patches.™

But even in Mr, Kanpu's boyvhood, that was
an unusual way for Honolulans to live, and
the neighbors were upset.

“They formed a delegation and called on
my father,” he told me. “They said they were
sure my sister and I would come Lo no good
ertl. Years later, when my sister had become
a college teacher and [ hod: groduated from
Harvard, they came back to apologize.”

Mr. knapu's parents have sincé moved into
a gadeet-Hlled bouse behind the grass one; 1
1+ epzier o manage now that both arein thetr
70, Mr. Kaapu's own two children are belng
reated in o suburban split-level home.

such is the evolution of Honolula

Mr. Kaapu suggested a cool drink, and,

taking up a long pole, knocked two coconuls
from a tree With a machete he chopped off
L I A

7
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one end of ¢éach and gouged a hole through
/W SRR the white meat [ rased one to my mouth
. and drank

The pale liguid tasted fresh, untamed, and
mvigorating

“1t's only like that when it's right off the

tree,” Mr. Kaapu said “That's one thing thes

can never change in Honolulu” THE END

Svnchromized stars, two false killer whales
{ Pretidorca crasxidens ) leap a rope n oppo
sife directions i Whaler's Cove atl S5ea Lite
Park: hand signals from their trainers sent
them fiving Visitors to the 20-acre presorve
can ai=n peer Lhrough elass Al o cross secrion
of corad reef inhabated by come 20K mering
creatures, and watch porpoises cavort in the
Ba0seal Ovean Scietice T heatre, Stch shows,
attracting half a million spectators annually,
|I[':||_;| finance sei-life dudies by the athlinted
Dieeanic Irstitate
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ADVENTURES WITH SOUTH AFRIGAS

BLAGK EAGLED

By JEANINE bEROOA O T At Arthur Bowian warnimg, l'instunctsely ducked

{'-{ ALY []I_"'t.,l: antl walted for the familiar sound of wind whistling throozh
feathers, the electribvinge seream of an attackinge caele, and Uu
bBlur of a black projectile hurtlinge past my heod

- Vionth after month we had cdambered over this cliffside, hgh 'on

the author and an §,000-foot spur of Souwth Afrca’s Drakensberg Range, 1o observ

ARTHUR BOWIAND o family of three black eaeles. And time after time, the mother eagh

nad attucked, as if trvine 1o knock me over the precipice. CUnce, diving

Phaotavranhs by

sfeepiy Trnom Lhe & shie raked the back of mv swealer with her out-
st felchieel tilons FIfapatin® iL ITO0T WWalst i ||-|_ |'-.::|_|||;:-|'. =hi ||.|_'|_!'
prozed my skin (followmg pages

1"-.._'.-'I'Illl'll:-:-. | Gl WHANS Petarma 1O Wil by firsy wiln lascina

11

tiafy, then wath tender afection—the eaclet 1In her nest
sow, [rom the ledee below, Arthur pointed to a wild confusion of
wires il fepthers plummeting tow ard us Althogeh 1 hae apoproaches

!l:l P L -:'II_||. ".'.'."l'.l III_||E |.|'| 0% I, ."..n_ mMolner el ._|.I_|_ ITHIITEE R

tartly put me ol her mand while b jackal buzerard chiallenged het
r possession of & hvrax—a mammal the size of 5 rabbat
T 1 il IT1 & YVillEr o I-.! [ [Nnese 1TWo i ints R -."n'll'l
ven-foot wingspan, a buzsard with a Ave-fool span—tumbiled
wird thi et 200 feet below, A< thevy hortled past, 1 <aw talor

Altack!
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author Cowden ducks

o evarg e el § 81 Tgs
fafons (leftl. The scena was
aifen '-'_'.'."E'.:.:.‘-?-'.l-|:".-l|"-||'

.-||-r-| r_..ll'. _-'1.-'.. r.l_: : -I.'..' _-!--l:-.'
pholographer Bowland
slgoed. g farrtiy afl African
[HACK B8gIEE ":'I':“.-:.-'I
Varreauxsl Nan i souwih
'-: rlll." -] i_-lll.l_l':'-l:lll_ll|lI'._I_-l-?

. ¥ P [l . 1k
P, SN CLNEIINTR i1

g sfrong affection |

e parenis and thair single
chick. 5he named him
Temuiin, bovhnood name
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claw at punishing tilon and heard angry hisses from beaks that
lashed and tore. At the last moment, they disengaged and soared up
to the clouds again.

I Tooked nt the nest. “He's pone!” [ velled to Arthur. Apparently d
fnghtened by the battle, the englet had attempled fight A h’b,
Then | saw him. Against the rock {ace, the voung bird's speckled v
body floundered and bumped, his wings flapping inexpertly as he

fought for balance. It was useless. The wind, alwayvs strong on this
mountain, blew his flailing body Into a crevice far away

With terrifying apeed,
fhe female [oppositel swoons
fawarg the author. | Was

| kriew [ had to find the eaplel. Only three months old; he would knockad sprawling. she
be easy prev for buzznrds before dark, or jackals or wildears after- rtcalls, “and felt my sweater
ward. “I'm going after him."” 1 shouted tarn from waist to shoirlder
“Nol" Arthur protested. He pointed to menacing saffron chuids 4k crawsy raked my Dack”
in the afternoon sky, “There's snow coming up. And i that's not (below]. Fortiunataly the
enoueh, the old gel will tear vou o Bits” scratehes waere light

The lemale i3 bigger and
marg agoraslive 1nan her
mate, though colgration i&
ifermtioni Her average

It would have been a= easy to abandon a member of my famly
On my many weekend trips to the mountain from my home in Dhue-
ban, | had watched him evolve from tiny chick to proud young

eagle—and my affection for him grew with each visil wingspan slightly surpasses
It had been 4% months eardier, al the end of May, that Arthur and shat af tha Amariean bald

I saw two eggsin the nest. In July, al winter's height, we observer sagie and rivals that of

the punv scrap of life which hatched from one. A grotesgue, ungainly the poiden eagle. Bold

head wobbled on a spindly neck. 1 named hm then: Temujin, the hunters, Diack edgles /ive

bovhood name of (enghis Khan, who was known as the “Rider of by their mastary of the sky

Nafural anemmes are few,
bl fire and aroughl

may dimnsh lavarite prey,
tha rabhi-sTe Nyrax,
Shean farmors somelimes

Heaven." It seemed appropriate for a voung black eagle

I watched him lose his down and acquire {eathers. He amused me
ns he preened them with his beak, then sat back like a small boy
smugly hoping iz mother would look behind his clean ears

He learned to recognize my whistle when | came close—as [ did shoot the birds, hefigving
many times while the adult eagles were away. And he grew fat on thay kill lambs, and
the rabbits and gumea fowl we browrht herdgman cagtlre the

chiciks far food
Mujestic Birds Match Mountain Realm

This #ncounter actually had begun long before Temujin hatched.
Newspaper photographer Arthur Bowland hod set out to photograph
the black eaeles (also called Verreaux's eagles) that whee!l over Natal
Province and the Drakensberg at the border of South Afnca and
Lesotho (map, page 3350."% [ went along bécause 1 am happiest in the
mountains, and when 1 am watthing birds

As we approached the mountain on our hest tnp. the bharely dis-
¢ track probed a mist-shrouded grove. Then the trees were
gone, and with them the track. We continued on foot, chimbing past
mmmense boulders. Ouar packs were heavy, The cold amr cut our lungs
Eventually we reached a plateau flooded with the golden grass of
winter, Its shadowy |J|..14.'l"~ harbored pockets of snow. Above us
soared the massrve sfab of rock which bore the evrie

The morning sun showed a fit place for black sagles. Glinting on
their snowy mantles, the hight raced from mountain to mountain o
vist sweeping strokes In these remote peaks. which rise above
| 1,000 feet, the eaglit reflect the characteristics of their surmound
ings Aloof and relentless, they live by hunting and killing, by mas-
tery of the sky, by strength and expert vision, and by their wits,

As we battled up a steep, snow-filled gullv toward the top of the
mountain, a ggantic shadow swept over us, hlling the mr with rao-
cous screeching From that day, the gully was our podntl of contact

cernih

*For plthief socolnts of eagled, dgee “Sharing the Lives of Wiltl Uiabeleds Easles, by
fobho Criighead, NaATTONAL GEOGRAFPHIC, September 1967, and “Eyve to Eve With
Ebgtez,” by Frederick ket Truslow, Jantiey 196
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Wi WEEKS: Plump and alert, the chick Ten IFHREE WEEKS: Gentle mother uses her Enidi
it Ieecls tin shrens of ] il 'I-"l.l,ll' C s Mot h- -|,|'| Ak o el bt sorl s (TS TArLEg

51X WEEKS: Heak, talon nel head yrow more SEVES WEEES: lemuiin weid I Lot

EICHT WEEKS: The eaglet does s own buyich

ering. Brownigh olumaee swill darken over 444

voirs, antl he 15 az bln as his parenil

FYWELVE WEEEKS: | hough adult in appearan:
lemuiin keeps to the nest. He will not venture

ta iy untl ks fourth month




AR “Wational Georraphie, Uctaber 1964

with the eagles. The sky unfathngly showed
two black specks as we began the hinal ascent
And as we ciimbed, alwivs the female came
Lo attick

""||||l_ Wiy WHIMen |'._|||_ |||_'If|'.' <BFl LTS
b Arthur saad, 1 wies her usoal targel
vrthur discouraced her by shouting or was
ng a stick. 1 learned to suess the probable
el adi-

arle of ber attick from the velocit
rection of the wind—and to duck, dodpe,
to the ground to

Ons |pAgeEs d8o-0)

wenve, and fling mvsell

avioid the g bird's ta
Black easles are among the largest of all

cagles, big enough to chspatch an antelops or
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DOMAIN of the Afncan binck engle extends (ron
soith Afriea Intoe Egvpt, Wild, broken highland

offer the space they must have 1o survive

Losk

Eaglet's princely prafife
fricies (e ferror of & prematurs
fail froum (e nest witiig Nis
mofther Tough! with 2 pokal
buzzard, Blown far from
Hre nest, threataned Dy
swooping Lersacdy, [ormefin
taced almost oertgin daath
‘Three months ol Krowing
him ware hot goirrg 10 and
Frerd  Saad the authos
Wi vowed 1D sagrch unil

che lopnd him.

i behiimd an unsus

.I'I.I:_".

L B boon h:. sWELINE
pecting victim gnd knocking it from a

A Brst we offered food simply to entice th
mother closer for |||.|-'.-|:r-|.JI:.- But as out
affection for the eaples grew, we bhrought up
foorl =0 that. throagh the Datler winter, they
woild have at lemst one medl 4wt

FRTLAFET AL '

L pd the carcass ol a rabidt alop
the escarpment and reireated. One day |

toodd ondy i few steps from Lthe ofered menl
‘No eagle will come so ¢lose,” Arthur said
[he bird sereamed and dived, bat she waiildl
vrithur with

Arew. and 1 =aw her climbing high. “"She’

M 14l ol |i||' fod ['hen




volventures With South Africa’s Black Eagles

rimary Ieathers and a shoulder singed ih a

wintain fire testihed to her part m guarding
1

U fesiditier her Tamitlv, | could not guess her
the normal life JEETY tloe |
BEl she W |
sleek and well-oroomed mate
les remam paired until one dies; he wa
riaadmely ol her first mate Like all

i I
lis L LE -|||:'||_ 1L '.| :‘| -I:l_llil i




attacked us; pernnps that wis womnan's worl

In the nest, the second egp disappeared

Foven if it had hatehed, nature usually decrees
The

ik kili= the weaker or, pettine most of Lhe

that onlv one eaglel survive stronger

C
fiperel, starves 1t 1o death

Yrthur and ] 3¢t up a blind on a ledee neas
From there,
was only 1 few dayvs old, we watched mes.
mother cagle flew
hvrax and began to feed him shreds of meal
50 Preen

hiz neck feathers, and sometimes would tids

the fiEst (helow whin Temuimn

merieed a5 Lhe in with n

In motherty fashion. she would a

the nest, rearrangne the branches and remos
e old bones and {ur
J lll' I.'.L..'|.l. [ T %N :HI'- VeSS WEere now ||IIIII|I.I|..
his beak developed a prominent hook. Hecom
i avware of s wdons, e teved them often
l'emujin was three months old when spring
ursl Irom

il LI

nushed

the bramches

through the naked earth. Small flowers car-

e veld, and icicles melted on the rock
fuce He was [ullv feathered now, although
it would be 4'%% vears betore he acguired the
dhistinclive black-and-white plumage of his

neted

[y e LS

He fapped his wings, voraciously gulpsed
hiz food, and strutted in the nest. Bul he ig-
the beguiling attempts of his mother

I RTE

la el lm arborne. Intuitively he seemed to
Know, “Nob vel
N W

of sight, precipitated into flight by the terror

gs | waltched him being hlown oul
af the battle between his mother and the buz-
rarel, 1 felt an overpowering responsibility for
him. Hastily T pulled myself up the rope Lo
the top of the escarpment; already the sun
was low i the ominous sky

to shake the mountamn
strueeled asaimst 11 pmong

Fhe winid seeme

Sometimes, as ]



Found

Irr & raging wind. the suthor fought
Rer way over @ mouniainsigde o
e downed Temujin, Again frightened
by the buzrards, the sagiet lsaped
o and was hiown awsy, Tlung against
rocks and fossed by savage gusts.”
Two rmalas from the nest she found him
& second time, His /legs tvad (Dalow),
Ternujin submytied guiefly fo being
carried back o five nest.

Aftar manthe of waiching he eagie
family from a biind of sacking (left)
ren léel gbove e nesl, the auinor
iell that the aagial grew atcustomad o
her presence. But the Soarsils nover
accopled her, they affacked when she

TRPETY Y AETHIE R Rl dEOwE o AN JREsARE DOWEEE |

Grought their youngsier homea, a irig

that required her to oimb (o the top

af the ¢iiff and then drop by rope down

o the nest— "a swaying nightmare.™
Two waeks later, called algft by Mhia

parents, Temujfin soars near the chtf

on ingxpenenced wings (right) Later

he gained the skill that maxes the biack

gagle one of the most graceful of liyers







the boulders and crevices, | thought T saw Temujin, but it was
onlv a bronch blown aloft

| senrched for an hour. Finullv, ns [ clung to tufis of eras< and
looked over a rim, I saw a gquick moverment—the Mick of a tnwny
cye. How small he looked against the towering mountainside] 1
edged down, whistling to him. His body heaved from the huffeting
he had endured. Yet he watched me unafraid (pages 538-9),

But just as [ resched to pick him up, a pair of buzzards ap-
peared over the rim. Frightened again, he leaped into the air
Caught by the wind, once more he was hurled down the moun-
tain, out of sight

| tried to follow, 20 did the buzzards. Momentarily they turned
o me, but then they sought out Temujin. Circling over him, they
unwittingly guided me to his hiding place

When I reached it, I lifted him firmiy and tied his legs, ignoring
the swooping bugzards, Arthur joined me. Hurrving ngeainst the
approaching night, we started back to the nest—two miles distant
—with our acguescent cargo
“'rﬂrllﬁﬂ."'ll 1 My swisller

Atop the escarpment we were
grected with the strident inerati-
tude of Temujin's parents. “Take
it eazy!™” | shouted as they dived
il me. "'ve brousht vour baby "

Two weeks later | watched him
fiv. He rose and stretehed, extend-
erl each perfect wing in turn, then
stood quite still. His parents soared
high across the sky, calling to him.
He looked ap. then, with breath-
taking suddenness, he woas air-
borne (ponge 541)

He was inexpert. but the rapture
af movement and the wind in his
wings seemed to intoxicate him
He rolled and spiraled in the up-
drafts, then plummeted in vouth-
tul abandon. The two hercely pro
tective parents flew beside him

There was little reason for me
o return to the eyvrie now. For
the three engles, the nest receded
in importance as they roamed farther afield

But we did go back to take o rabbit. Where should T put it?
| wondered as we waiched the eagles, high above. Then 1 knew. I
held the carcass alaft in my hand

The mother eagle circled near, veered off, and cireled near
again, watching me. Then she climbed almost aut of sicht—and
dived. Again I wondered, would she go for the rabbit? Or me? Her
unerring talons spatched the offering as she winged past (above).
Then, climbing, she gave a triumphant turn of her old head.

Men who have studied birds sav an adult wild eagle's hehaviar
15 not ikely to change from ferocity to friendship. Yet [ like to
think that parting look was a sign that a tenuous current of
understanding had passed between ue

| watched them fly off, three cagles weaving their splendid po-
etry against the Drakensberg clouds—wild, remote, magnificent

THE END

Dive!

'‘The femaie eaglie wowld o/

irvfer fine &, sakd Miss Cowden,
wrrfll ane was hardly visible
Then sha would fold har wings
and fhurtle toward earth until it
veamad tha must bt Al the
fasi momen! (e winga would
unfcly (ogoositel and her
ridmi@nium i the fght arc

that foliowed would sand her
once again loward the heighis.™
in aumous fruce, (e lemale
sWwoops in fo snatch @ dead
rabiit from the author jabove),
who admets o may have been
mare an ac! of expadiency im a
time af food gcaraity than a
sign of friendshin. “She fook
the lood with insolent
thiumph,” Miss Cowden recels,
“remaiming every (nch an
uriEmabie Bird af pray.”
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JOURNEY INTO THE

TR

HE GREAT CURVES of the
Semne beckoned me on throagh
the hedgerowed fields of Nor
mindy, veted with apple blos-
soms, towered with stone

with groz

e CoWs and .-I'I'L'.'L'.':.':I.| ['I_-rl_'l"||-ru-|' |'-|.:'-|.'- 'I'l':::

|||IJZI s, [GASELUTE

soft fragrance of May greeted me as | drove
inland from the French coast on my quest {or
the springtime of our civilization,

Uhen suddenly, 25 1 rounded a bend, T spied
Chfiteau Galllard., Richard the Lionheart's

castle! It was a wonder in its doy; 1t still 1s

“TI its walls made of solid ron,

I|I| i'Fir

sneered France's King Phalip, “vet w ould |

take them
By the throat of God! roared England’s

micle of

hing Richard “H iz walls
would I hold them.”
I climbed

Richard had stoodd

W
hutter, vet
'|'-r|;.|' r.||:||-:|:-'-. dbenl WHEr
and recallen his feats in
France, and asainst the chivalrous Saladin in
Palesting ollth my pulse had guick
ened to tales of Robin Hood, Ivanhoe, Ro
land, King Arthur's knights, Richard the Lion-

near

In m

The very names rang with chivaln
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v enchantment with By Melville Bell Grosvenor, LL.D., Sc.D
I I"-""" L "-"I '--'-"!" Editor-in-Chiel and Chair of the Buoard
| §| II|. | Wrish le lat Tintarel Ssaltonal Geographic Socety
peey codst of Cormw .|I coughtl oul
lood's =herwood Forest in Nothine Bald warror and valiant steed thundes

LU et : '|||- E'I FOEES '-'-i". e { | 1e
va vassal Koland fell o epic battie
' r| the Rhine

Tghy
[ fiftes sdH-U) ||| AERY TO

t= of Richar castle, :

corriidor ol | story that flowed
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I ! y ! STl i EET | i I'h | | | ! NI T holedl i
I . [ \ | il 1 i 111 b prialled hao | IR L
hip ! Jundier. Settli  t | Our Book Sorvice crew was getting ex
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hese --.u[u_'r'['hﬁrﬂl:_'l't horsemen Lo nobler en
dedvars—fghtling infidels.”

The Crosades! We'd tollow Crusaders Lo
the Holy Land, and pilgnms trekking to
shrines such as Santiago de Compostela n
Spatin, We'd trace the rise of Christianity
from the catacombs of pazan Rome, see Con-
stantine founding a new Rome in the Post—
Constantinople. We'd observe silent monks
in somber cloisters at Citenux and hear choirs
in the cathedral at Chartres (page 540)
the glorious stamed elise
Charles Hvman, art dirvector
“and explain vissally how médigval nrtsans
bailt Notre Dame in Pans”

“Without Mohammed,
served Anne Kobor, illustrations edilor

Surely we'tl show Lhe vignr ol
Islam and the many contributions its culture
made to medieval civilization—arts and sci
s, scholarship as well as spices
“And Arabian steeds,” Mr Severy said

"lLet's shiow

".'|.||1||:|.I"1"Fll'|!

no Crusade<,” ob
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Golden Age Leaves a Lasting Imprint

The resurpgence of trade sparked the growth
of towns, the rise of guilds, banking, the par
leving that led 1o parliaments; and the learn-
e that gave gs the umiversities of Hologna
Paris, Oxford, Heidelberg, While
campus turmeil dinned in our ears, we would
scavar the brawline life at infant unlvarsities.
where many of the scholirs [IIJ!':-‘IL‘T|
stuches, but mainly to tipple,
riot. and wench.

We'd see shrewd merchants building gilded
empires of trade. Wealth of the Hansealic
that Imked cities London to
Libeck on the Baltic to Novoorod m Kussin
produced a sunset glow of chivalry at Broges,
i canal-laced Flemish citv 1 find enchanting

Jousts served 1-:- channel warlike passions
srli |'--:LI'1|_L |.lJ= l'w.' Associated with them
was the chivalric ideal of romantic love Uhat
put woman on a pedestal, worshiped from
afar by knights who broke lances in her honor

\s armor grew heavier, the knight's role as

lighter. The noble gendarme
iman-at-arm#) had =scorned as infants the
peasants who fought on foot. When this in-
fantry came of age and could hole the knight's
breastplate with a musket ball, he paraded
Armor more for prestige than
protedtion Cwar chevalier had ecome n cour-
tier, sometimes cavalier In his
lesser martils, but ever chivalrous pnd cour
teons to the damsels he courtid

Professor kenneth M. Setton
tute for Advanced Study in Princeton,

todlay's

=Prious

athers attended

|.I|'.I|I_',|.Jl|.' LrOT

Warror grew

his Heaming

{reatmenl Ol

aof the Insti-
NEw

2

Jersey, joined us as principel author and con-
sultant, Other scholars penned sprightly es-
spvs: Norman P Zecour, University of Toron
i Urban T. Holmes., Umiverstty of North
Carolina; T. S, B Hoase, Uxford University]
Faul Murray Kends

SOhis University,

NAaTIONAL GEOGRAPITIC writers and pho-

tographers traveled through the medieval
wiorld—~OCanterbury, Cluny, Cologne, Cracow
Constantinople, and {rom Norman Sicily Lo
Hanseatic Norway, Mont St Michel to Mecea

At lone last the labors of creating The Age
The other day Mr
Severy and 1 paused to leaf through the fin
ished book, feeling the contented glow thnd
comes from achieving what we had envi
stoned. We examined the stunning | o-page
foldout—the complete Bayeux lapestry in
with William the Concgueror's mounis
splashing ashore, his knights riding to victors
aver the unmounted Saxons at Hasting

I asloed Mr. i-éeurr why he was grimning

“As yvou can see,” he replied; "basically 11
all has to do with the horse.”

The horse—and and handsome
ladies, and more than ten hundred yvears of
thrilling histon 2 2 a

f Chivalry were over.
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Southern~*" .:
California’s
Trial by Mud
and Water

By NATHANIEL T. KENNEY

-
Photographs by BRUCE DALE_
Both National Geographic Sialf 9 | =

= =

OUTHERN CALIFORNIA is still with
us, despite the home-grown prophets of
doom who predicted it would slide into

the Pacific Ocean by Easter. But for a while
it appeared nip and tuck.

Last winter the heaviest rains in recorded
meteorological history deluged the new
American Mecca, triggering landslides, floods,
and general havoc. More than a hundred
people drowned, were buried in their homes
by waves of mud, or lost their lives in
storm-related accidents. The works of man
and land itself suffered an estimated billion
dollars in damage—and insurance covered
almost none of it.

Meanwhile, in the high country east of the

TWO AGAINST THE TIDE: Patrick Harmey, left, and
neighbor Fred Nicholson struggle to divert a river
of mud from Harney's house behind them, Already
the torrent engulfs other homes on Rainbow

Drive in suburban Glendora, amid the foothills
rimming Los Angeles. The nightmare struck last
winder, when record downpours deluged Southern
California, and mountaing flowed like water.
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(:]"-I‘L AT HIS PERIL docs muan tamper with nature s
delicate balimee, or ignore her ermatic wavs,
In Southem Calilormia last wainter, torrential mans
tumed lre-denuded lond into o Nisears of mud, taking
more than a hundred ives and wreaking has
J"'qll 1111 [j 2 'i1'| JdfTAS W |I-|'Ir' M ||:||'] |1|u|r |Jr-|'|.'.'4r|||||'-.|'.
on steep hillsides, In the northern Midwest,

VETSLS g Iroeen time bomb el off by the warming

breath of spring brought Hood and destruc
I]--LI.I Ure tieon to parts of fve states, New tools for
weather forecasting helped avert widesproad
disgster, hut where man let down his guard, nature
thrst with 'l'l-lal.l.lilil.ll:.'_ S e el
o examine these cotastrophex, NarTrmoxar Groo-
LHAFHI 1'.H',1|||'|.'|'|L'l| two fteams of writers and photog
raphers. Nathaniel T, Kenney and Bruoce Duale portras
California’ s suffocating mudslides in the accompanving
article. Peter T, White (helow, second from rght | began
his coverage of the Midwestern Qoods '|1.i1;||.|_||'||.-.!|,|'.;|'.||1!l|q_-r
Thomas A, DeFeo at frst warning of record snow packs
Here he foins Gen. George A, Lincaln, Director of the
OHlice of Emergency Preparedness (holding g ), o oA
damage-assessing Hight, Mr. White s artiele, meluding
g report on hardest-hit Minot, North Dakota (abgve)
hegins on page 574. —THE EDITOR

Soldiers in a losing battle «1ac)

Crilenroe Hewhts Dnve A sign. po

Howval sutarel, beapwipnks the commini

pastal piains, record spows caused death
lealing avalanches and. ver more [Iroeert
AT O Ag i the Midwes) -|-ri:_: 5 RS
ater produced further Boods in the lowlands

Much of the catastrophe I witnessed myvseld

E= |,'.Il| y |'|||_ ||_|_|li:. I |I|"i| INYONS NDELNE

midtown Los Angeles. Chiefly | sought to learn
i1 CANSES _1'_|-' whether anvinime .|I:|ll' e
i) ey ent 4 resCurrenc

Within an hour of landing in Los Angeles

r |'-_'_|"'|| 1 .I'||.'_.||.;..i -..|||l_|:.._|| I'Il_||I il '!_ e

-lll'll."l ana petared soOLnsavyers VL T Dound

.
1 Ik it | ||.| | . ¥ 1 i1 - i
ELLE CEan Lol 1 e AW

o meel eventumdly in the Los Angeles ares

Wals [GITHTHWINDE DASSET ' on Hollvwooed s
shiape up, sinnars!™ he shouted. “Mak
our peace with mother nature or sha'll wasl

. 18 Fritia -I__ |"| 1
y LR HERL = | (89 BHE

Mext day, when 1 met Dr, Martin L. Stoud

wsociite professor of geology from California
state College a  Angeles and a leading
Rl o A 0 frorErsi I LAt i
LOTNer praphel Wilh sorm RS i

He's mare nght than he reqaliz 18






couthland sun shinine dayv wlter pleasanl G InCredses, we have 1o expect this Each veas

(On the hills and mountnins the thick chap more people go into the hills, and wherever
arral dned mto explosive Undergas aflways, vou hove people, vou have Uhe danger of fin

and upwards of 100,000 acres hurned A rule of thumb applies to any Southern
I our area we answered more than 6,000 Califorma watershed: Flood 1ollows Tirg
darms in erass and brash during the last “Burn a hill, and it losex nearly all jis
high-fire season,” said Chief Engineer Keith apacily to sonk up even n normal rain’
E. Klinger of the Los Angeles County Fire.  expliained Supervisor Willinm T. Diresser of

Lepastment the big Angeles Nahonal Forest overlooking
It was a recorc, but as the populatior Loz Angeles !

| |

NE WSHED FUSsHes r|-_||' (il

Strain of his ordeal rellects in the face of

Paitnck Hame ne-weary after a meht ol
crickifie & [reshets of mud. Ulltmately, he
wrel @ Doai i vnluntee iver] his RS

nm Lthe Hate of b nenrhbor rignt

Hum reEns 1o the kitchen of the John €

! TR e of el ERA Ir;,u._||l Wi
A high-sthool volunieer inspects litter Borne
noon B sbcky tow that mose abwwve the level

of 1he siove, Wpjper | gl & el resister ol

el trickles ooge fram the Hving room. which
Alled with mw
COine ol (3lendora’s hardest-hit families, thy
Caufields aboandoned their 255,000 hom
total loss. Craell inother slide ol
stroved forniture they had stored or sale
kegping m a neighbor’s garage. [nsurancy
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measured rainfall never equaled duning any
like period on record.”

Immedintely the sarface mud and eravel,
alresdy well soaked, washed from the slopes,
smashing into hillside homes through doors
and wintdows and trapping people in their
hieds. Inm their lower reaches, outrageows|y
swollen rivers choked themselves with debris
and rampaged out of their courses

After flood ciume landshide—to be expected
i view af the area’s geology, Formed by de-
posits on the bed of an ancient sea, the sub
terrancan carth consists of many layers, some
of them clay or other shippery material

Cheer the centuries, movements of the earth
that characterize this highly active earthquake
ronte have Ulted and fractured the

avers into
a jumble. The mid-January rains penetrated
to normilly dry sloping lavers and loosened
their bonds. Alsa, the sheer weight of water
soaking the upper solls may have been partly
respansible; in any event, shding began al
once and in some places will continue.

Foothill Cities Suffered Most

The February rains that followed the tropi-
cal deluge came from normal North Pacific
storms. However, stations reported ramnfall as
much e 200 percent above nermal. It rained
freqgquently, with occasional clear periods,
from mid-January until Sunday, March 2. By
that time Los Anpeles had received a record
25 inches of rain—almost twice the yearly
average—with the wet season still not over

In the Lo: Angeles Basin, a slugwishly
drained coastal ploin ringed by mountaims,
nearly 100 cities occupy land once devoted
to agriculture. A score of these cities nestle
m the foothills. As they prow, they push ever
Larther up the slopes and mto the canyvons thal
drain the San (:abriel Mountains (map, page
s06). The fial land of the basin vearlv grows
searcer and more expenstve. And a howse with
& view s fashionable, even if it must be pegger
to the hillsidle by stilts.

Glendora, population 32,050, s a tvpical
foothill eitv, an attractive

sl f-contained

Anything may help. A neighbor adds a
matlbox o o dike protecting the home of
Celondora Police Sgt. Willinm H. Hoyes, Jr
Thivigh the gravelly stream a2t erodes the
barricade, rains dlackened just i Ume to
savee Serpeant Haves's home—already In
undited three mes During this onslnught,
the sergeant watched helplessly from across
the street, trapped there by the sudden cas-
catle when he went o rouse a neighbor

5l

community replacing the fragrant trees ol
laree citrus groves. Althoueh the oity suffered
no fatalities, it counted 160 homes badly
damaged and five destroved ar stricken be-
vond réepair

Crlendora’s expermence, i seemeéd Lo me, wis
the entire Southern California catustrophe in
mucrocosme And the personal disaster of Lorn
Rimer, who owned a 545,000 rambler on
Lrlendora’s moderately steep Ranbow Dirive,
typrified the experiences of hundreds

"“Mrs. Rimer and 1 came here from Punx-

sutavwney, Pennsvivamin, in 1947 he sad,
“and bought & house on a nice hillside. Then
last summer the slopes behind us burned—for




[he hirst Bmye 1n ol @ cenfurs, | was Lol Larl Wieddlnesdny n liaiai] st winki

“Ihe neghborhood realized the danger i, Hy the tome [ reached the window,
we held block meetings 1o makd [MANS; WE LW N Was gone. A neighoor was clineEine to ¢
stocked up with shovels and sandbags. The aw caves of our house. The current nipped

yivon abovie Eainbow Drive has o Bodord off his boots, but he made it 1o hieh #round

control works

The first hegvs il LTI n Sundas X |'.14.'-I.|'--I' Hurard: A “Hot” Window Frame
L -~ 1 Lk W S LEL AN Lk LRl . L i sk il

Lar 0 Un Mondnas _~II'I'I.'-'i| migdl aned water 'i'i_'. W OUr | IS8 Wi i 1aiand A Wi

Was coming out of the canvon mio the streel chow et go. letting i a wallof water and grin

that many of us st:@ved home to sandbae and ¢l We knew the muck woul e un Lo the

chiived muek CENUINE 1D 4 T%' MmMinutes: CHUr 1Iront aodar s
By Tuesday the torrenl wais carrvine ocked, =0 1 Lodd my wide to get oul throwge)

coarse gravel and boulders. We fooght it all o window, fns

Ay and into themght, then went to bed think "W hen shetouched the sill, she was knocked

g we had things under niro right back insicde. A short circurl i the hogse 36 ]







wiring had charged the metal window Fricm
1 can't o it chit shouted
You'll have o, I s;d *Oftherwise we'll
e buried alive
‘Un the thard try she wient out, and 1 wenl
throueh DBehdnd her ] was 2o |-.-'_-r"I g that 1
Lharely felt the electricity
The woter swept o= mavbe a hundred
vards before we could crawl to o house OB §
high luwn 1 couldn't understand why [ was
unable o stapd up, Then | chscovered mo

pajamas were filled with heavy gravel. My

s Were Ul el bleedine. But we were <iafi
Nightmure on the Freewns

Uhe experience of Edward B Jennings of
Fullerton contained & peculiarly modern ele-
mentl of meghtmare M Jennings was dnving
on the Pomona Freeway when an onseen forcs
selzed = car and carried it sidlewavs onto the

medun steip! L he chil abowve the hag

orny Bend
colapsed (page 308)

| |i-1I|I| i sen Lhe .|I:-'E_-|Il|| CEITTVE AR W, i
L Ielt as though I were in 4 boal béing tossed

bout in a storm,” Mr. Jenming= told mi

en there was Lthe Soledad Canvon ino
dent, &1 Hollvwood terror movie come alive
It centered or F'-!.I:|:!| L), Heler's rianch of L
santa Clara River, Afticn, US AL a5 Mr. Hy

ter calls his place, rents exolic amimals L

makers of movies and 'V hims. You may Mud tonk the swheel of this driverles

have seen some of them: the bger 1o Lhe Fsso sfafion wikenohn, sweepin 1t A rier

commerchl; the Ford Motor U ompany cougi mile and smasmhng it thto a garage. A vo

The Santa Clara inundated Altnca, US.A. unteer worker checks damige to the aul

i many ol Mr. Hellers preat carmiyore

wiere {ree in the night to roam the countrs Mired in muck, o bicvele awaits rescue
from TF

; i L | | "l !!li Tl - II'. I 1 I ":-_I E |-|Ir| |'|||'_
cide, where .'II'--II-:_‘. LI, LU peopie Hive Wi limn ! For . ' L '
g [5-mile radius. Une can imagine the pant

L

had the |

Hul they didn't, or all comununications with

elfer neshbors known the [acis

the ranch were oul

Aetutlly, there wias ittle danger

"l."n nen the water resd I'.-.".’. Ene cagges, vl
Helfer said, "we trunguilized what untamed
inimiads we had Unfortunately, we lost o oosx-
n—Anns, Baers, a jaguar—when adam bhursl
hefore we could carrv them out

Yiter we'd attended Lo this snod husiness

A turned o the rescue of our gentle animals

Children s treasures clutter John Cauneld’
:|..|!_ PR EE ! LIM"E 1 LFLER |: LA WL |= 18" T
blicle. As an epitaph to the mud's orim work

Dok Al lower 1eft displays the utle Lost

Loy Lhye rovd I VYARLASE [HERT LI A Column

| o, - T '-'_;-'!|'-| 1% -.-..||I-|"__ "| aave-higl

fdebris on the other side of the hous
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mostly lions and tigers. These have been pa-
tiently tamed with kindness nlone and are
about as savage as well-bred Great Danes.

“The river by now had made an island of
their cage arein We reached it by forming &
human chain. We opened the cage doors and
cilled the animals to follow us

“Then came the only beputiful thing in our
catastrophe. Together the men and the won-
derful animils strugeled to save each other
The men provided the leadership, the animals
the power to overcome the current while the
men clung to their fur. All were saved.

“In the noise and confusion the ammals
waited patiently while we made makeshifl
quitrters for them. Certmnly they could have
run away, but they didn't. They wanted to be
near their human friends”

Children Die in Their Beds

Of human tragedies none 20 moved me as
the deaths of little children where thev had
most reason o feel secure—in their own

hames, in their beds An avalanche of mud
that damaped no otheéer house in the block
thus suffocated two tots in Highland Park
(opposite), while a slide in Topanga Canyon
killed two other children and their mother
as well

As pure spectacle, I saw nothing that
matched the tumble of 4 house from atop a
Cnstellamore cliff onto Route 101, the heavily
traveled Pacific Const Highway, near Sunset
Boulevard (map, page 306),

In Santa Ana, near Ulsneviand, ingenuity
saved several blocks of howses nlong Santiago
Creek. When the swollen strenm threatened
o cut the lotz from beneath the homes, ciiy
officials bought hundreds of junked automo-
hiles, then called on the United States Marines.

Out of the sky swooped a huge Marine
Corps helicopter, bringing car after car as an
capgle carries a rabint (page 5369). Five thou-
sand volunteer workers gathered in Santa
Ana, risking their lives to help position the
wrecks in the breached banks, to shovel, and
to fill sandbags.

“The workers included people of all ages
and stations in life," said Assistant City Man-

ager G. David Tayveo, himsell about to drop
from exhaustion when 1 sow him “Maost of
them are voung peopie, some from Watts, the
black ghetto in Las Angeles. You're not likely
by hear me eriticizing our vouth from now on”

In the plush Hollvwood Hills, homes of af-
fluent Angelenos slid down verfiginous slopes
as though on rollers. Chunks of Gould Ave-
nue cascaded into Laurel Canvon, leaving
nine houses precartously perched over the
abyes. Authorities ordered them abandoned,

In the Santa Monica Mountains, Twentieth
Centurv-Fox's set for Charlton Heston's film
Planet of the Apes became a tangle of food-
twisted wreckage.

Driving through the stricken countryside
north of Los Angeles, I found no community

that had not sustained visible damage. At
Ventura the river burst into the yacht marina
fromm the lnnd side, flling the harbor with silt
and wrecking maost of the wharves: A hundred
bosts were buried or swept o sea, and two
hiundred others suffered damace

Santa Herbarm, Carpinteria, and Monlecito
toik savage beatings. Rolly water inundated
ranches in Ventura, Santa Barbara, and San
Luis Obispo counties, destroving 530,000,000
worth of oranges, lemaons, fowers, sugar beels,
vegetables—and a4 mushroom farm

A few people, a very few, left 'the area per-
manently. Television camerns caught one
small automobile caravan leaving Los Angeles
with residents who had had enough. On each
dav of their journey eist they passed, statistics
sav, between 600 and 800 people happily head-
e westward for new lives in the southland!

Delenses Paid For Themselves

And what will be done to make these new
Hves safe ones?

“In the main, improve and expand what's
already been accomplished,” said Brig. Gen.
William M. Glasgow of the 1. 5. Army Corps
of Engmeers. He 1= division engineer in charge
of operations in the Pacific Southwest.

"People are wusually surprised, especially
after 4 winter like this one, to learn what
bhig steps Southern Californin has already

(Continued on page $09)

Nearly buried alive, Mr= John Gonzales lies pinned beneath the rubble of her home.
“Alv babies are in the front roem,”™ she screamed as neighbor Tecry Hand arrived wo help,
After three hours; rescoers ancovered the lifeless bodies of Joe Gonzales, I years old,
and Steve, 10 months. Dhsaster struck when rains loosened a wedize of hillsade behind
houses lining El Pasu Drive in the Highland Park wrea of Lo Angeles. Hurtling dawn,
the shide singled out the Gonzales home and slammed 1t onto the street.
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Where men met mud

15 LONG SIEGE eNDED, Ralnbow Drive in Glen-

dora slowly digs out beneath o sparkling sun
inppasitel. Rumpled foothills of the San Gabiriels,
strippied by Bre and gouged by mins, wall canyons
that spewed devastation with every cloodburss

{Hendora suffered the worst onslaught on Jan-
uarv 22, when torrential rains funneled a wall of
water, mud, and debric into Rambow Dirive (photo
kev at left). The roaring flood shot past Ralph Johin-
e’y hotise and hurled stself at the home of the
Lorin Rimers, whao barely escaped through a win-
clow (text, pagges 360-63), Un down Baombow Dirive

b _‘ - Eoarlf :
I s, vy T it
; it A maeedl |

g JERy it swept, leaving few homes unlouched.
e _:;?W In scores of other Glendoras (below], mud and
o B water hrought havoo and heartbreak. The final
tell: 101 lives lost, a hillion dollars in property
domige. 15000 persons evacasted. Heartwarm
mgly, wherever milsfortune threatened; friends
mand strangers Bocked o help
As the rains spent their wrath, a =courge splrock
from the sea. An oil well in Santa Barbara Channel
sprang o leak, gushing hundreds of thousands of
rallopsof ail tosmear beaches and destroy wildhite,
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A mountain moves: Heavy equip-
menl goaws 8t a mammoth slide
hlocking easthound traffic on the
Pomona Freewny, normally one of
Laos Angeles's most frenetic arteries.
Rains seeping through the sml lu-
bricated a laver of clay, triggering
the avalanche in the San (:ahriel
Vallev, Mare than 200,000 cubnc
varids of parth clozged the high
Chne hormified driver felt the
chifting mass litft his speeding auto
amd carry it onto the medinn, but
he escaped unscathed (lext, pige
Girading and terracmg the
slope - may prevent future slides

Wi

1R

Wreeks to the rescue! As flood-
walers rige down usually dry San-
tigen Creek In Santa Ana, a LU, 5
Marine Corps helicopter airlifts
junked autos to shore up banks
that might crumhble under home=

mken o tame floods and stides

“In the Los Angeles Basin, for
exumple, the lower San Gabrel
andd Las Angeles Rivers hurst their
hank= in 1938 causing heavv dam-
nge and loss of life. Hoth nivers
lave now been brought under con-
trol. Last winter theyv giave almost
and the roanfall was
double what it had been in 1938

“The Loz Angeles County Flood
Control District was establishedd
ns Jong ago as 1013, after a bad flood the vear
hefore. The Federdal Government began dicl-

no troulyle

A
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To defend aeainst rains, the tngeers of
”“'”-L L musl ]-'.[!ll'-".'l. t]l: Wiorsl Yioul can Y-

i such local groups on amajor scale in 1936,
Since that time, 1.3 billion dollar: in federul
ani locn! funds has been spent in Southern
California for flood control

“Were the results worth it? Well, we believe
the present systemsaved 1.5 billion in damiages
that didn't occur, megninge that every dam and
dike more than paid for itself

“The big problem is building adequate de-
fenses before more people arrive and get
clobbered. The >anta River, for ex-
ample, has flooded {or centuries, but it didn’t
make much difference until the recent papu-
lation explosion in the vallev,

“This winter the river really hurt a lot of
folks. MNow, while the conteol agencies arg
busy working to tame the Santa Clara, it's a
epond bet that some other vallev will fill up
with people overnight and take a beating
before we can get to jit"

L lara

nect, based on measurements made over many
Few of Southern California’s ramfall
records go back more than sixly yvears, and
the recent rains, as th newspapers put at,
wiere “hundred-vear rams” Thus Hood de-
[enses planned to cope with the worst rains on
record were not quite enough. In the future
they will be destgned to o higher standard

YA

Scientists Chart Earth's Hidden Flaws

Earth scientists have done much tor south-
ern California, and will do a lot more. I talked
again with myv geologist friend Martin Stout

“Out here the groiand structures are so
jumbled we have a detalled under-
ground map of every prece of
siid. “Setsmologists chart earthgun ke-causing
fanlts: soil and earth scientists map unstable
suriace

T1i1s]

and we tise, he

sofls; loresters select Gppropriate

vegetation [or cover.
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atellites Gave
Warning of 3
idwest Floods 3

By PETER T. WHITE

Matomsl Geographic ST

Pheotographs by
THOMAS A. DEFEQD

OT SINCE NOAH have people had such au-
thoritutive warning of high waters to come. So
said William E. Hiatt, the United States Weath

¢r Bureau's Associate Iirector for hvdrology—the
science of the behavior of water

He and his collengues had been working with
unprecedented topls to enhance flood forecasting.
Pictures beamed to earth from cameras orbiting in
satellites showed the January snow cover across the
northern Midwest (page 578) It loaked extraordinarily
extensive in Minnesota and the Dakotas, Observers
on the ground, some ferried to remote or snowhbound
places by helicopters, sampled the depth and quality
of the snow pack. Tt was as much as four feet thick,
three times thicker than in normal vears; by late
Febritary its moisture content wins extremely high,
the equivalent of six to ten inches of water—and 1l
covered thousands of square miles

All this information trickled into & compuler at the
Weather Bureau's River Forecasting Center in Kansas
Citv for electronic comparison with data from the
past. Out flowed the predictions: Near-record water
levels in any event. But in cnse of ridn, or more snow,
im March—or steadily warm weather and hence a
aquick melt in April—flood records would be topped

Alone the rivers of the northern Midwest scores of
towns larked permanent dikes. People shuddered.

Town becomes a lake as rescuers salvage o family's
helongings n Minot. North Dakota The deluge struck
last spring when melting snows overflowed niverbanks
and threatened devasisting floods across the northern
Alidwest. Unprecedented success in anticipating hiigh
walers and butlding defensed wrainst themn saved most
commumitizs. But Minot stagzered ander o direct hit






Weary old and exubérant young react o thy
alamity. An invalid at the Lutheran
Home forthe Agedin Mankato, Minnesota, clutch
I W arned

T T s (R IUring evacuatiod

ipainat the ramparing Minnesola River, Mank
threw up levees that Kept most of the aly drn
"-\.: |'|!. Liid

pmpeniedd, members of “leke — Lau
abl Minol State Collei
grm o human chain in o fufile effort to sandba

howize Heaindl the rising Souns, or Mouse,

B v heerfullly dubbed “Teke Creek.” Tragri-

lv Boodd warmines didd not cover the Mo I

(< iribmiboraee L0 BastEr L rrver splilie

et Its hanks anid evéntually drove more than
'||| 1 il '|'| LE? e B '|-l--| r' N | LEES

They remembered 1951, 105 LN especialy
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e 1 &1 000 0600 worth of destruction, | oqa bl thi

VAT |||' =T

E many weeks 1L witnesceo tha LSO

tiv the preat Hood threatl of 1969, an unpre
1
wtpounng  of encrgy and skl

Limtled

Cecdanted

I nched |l:-. hie President of the

states. He called it Operation Foresight. bor
thie tme, feders] disaster aid was con
mitled before the waters began W rise

food-firhting experts gnd pumps; millions ol

haers ta be filled with sand, millions of dollnres

or the hire of earthmoving equipment

| saw many a irnumph of foresight, and

rsons and caused

1 Wiork. and sheer luck

Ingenully, backbrenkl ;
bt for one city there was no Warning. And s
| also came to know the shock al (otadly un
xpected calamity: and with it the havoc thal
the silent ||||'--Ij_'|'|||. watercin bhring, 1o men s
houses dmd to men's hearts. As a clergyman
told me amid 3,000 fooded homes in Minot,
sorth Dakota

“To many [T e L hdsr
part of themselves: 1o bos it i Tike
hushand or a wife

At my first stop, in Minnesota, I fo
Muareh air iy and the food-highting pace brisk

worth

Mankato (population 7,000) nestles 1

where the Minneeola Kive
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Satellites Gave Warning of Midwest Floods

with him, but my grandchildren are afraid of
my fog, so the dog will stay on a farm."

Her suitcase was packed, her TV set and
her sewing machine were in the attic High
on i bookshelf sat her home-canned peaches
and saverkraut In 1951, when the dikes had
collapsed, her preserves were swamped in
the basement. and she subsequently hud to
throw them out. “The health people said ﬂ:m}-
m}rﬂlt be contaminated "

Store and Bank Relv on Plastic

The proprietor of the Ben Franklin Store
surveved his mppers and batteries, notebooks
and candy. ¥1 have 4,000 different items,” he
saiel, “and 1 don't want them to get mised up.
So 1 bought 4,000 plastic bags." Outside, two
trucks stood ready, Volunteers would help
him pack up.

The Valley National Bank prepared to
move out files and cash, but what about the
safe-deposit boxea? The president took me
into the vault and pointed to a gigantic sheet
of polvethyviene. *We'll put them on that, bring
up the sides, and tie it on top " We computed
the size of that package—24 feet by 12 feet by
6, very possibly a record for a plastic bag in
the Midwest,

In the municipal building, police headguar-
ters brimmed with rubber overshoes and
flashlights, sent by Civil Defense from Min-
neapolis. “For the dike patrol,” said the chief

579

of police. “We're signing up volunteers.”
The city administrator masterminding the
defensive build-up told me that the dike
wouldn't be something to sleep behind but a
platform to fight from. Day and night the pa-
trols would watch for danger signals; Such as?
Sand boils! Water that has seeped under
the dike und bubbles up behind it (page 3871
“Then vou have to move fast. With sandbags.

Pleaze excuse me" He moved off fast, in his
blue radio car.

Volunteers were needed right away near the
Main Street Bridge, where the river, rushing
around the bend with incressed velocity,
would soon be scouring the dike. Hence a

stretch of the dike was'to be protected with

polvethylene, held down by a revetment of
20,000 sandbags (following pages). Filling
these made for a hectie aftérnoon, with many
broken fingernails and several breaks for hot
coffee from the Red Cross.

“As usual, the ones who work hardest are
the kids,” said a math teacher from the junior
high. The local college president thought this
was a wonderful thing for students. “They
ook for a reason for b:in_g—nnd YoM never
learn who vou are ns surely as when you're
filling sandbags" 1 teanmed up with a tireless
cighth-grader who said, “Anything's better

‘than school.”

On the other side of the bridge, in the city
of Mankato (population 37,000}, trees and

_."'._'I.':__










War

against water

||i.|.'.|4-1'- plet Lil:’l.'l[]h:'!l _I.- | o Sirub, Ir, meteor

n=l i chiree of the We

cast CHhce

[l
Ll

ow depths, prodmnd ssturatio

indd temperntores Working w

novhinneapoite, S5 |

EENTT I“l'Fuﬂ. }”--l

[ ] = -
LERE L ELL CIOFTIEHITET FTNRET 1 il 1] 550 LIEY lI'| =
FELET ﬂ|| 4:'|!!||; pilE Toternist = il
G e ITECIEE SWarnine of Wel |

1 I:.II !I.. I! "I':I' i Irl._ A I'_I-!|!

Bocking L thie fromt line. o
workor brings foond |
el ol | JLMKRS Pt N

SEn} ik

T I,
il

. |
in '-I-'II' i,

|r.

ption Arm

1 -I-. L - . . - — -
More charges.  orders A Fon i

n Mertes

S

g th
vviler

1 i LrreEni

S e i -I|.|il.' 1
Hiue Earth Kiver

enr winnknt

R

Grm rendime: Arls

% ; 3 :
Minnesots Hiver sauii |

M R EES S0 W R R N
LeEL SERIYE oil IeVE 1 e maue
e i Rles waler at OO Deel, |8

yx part rul.l_'l|,1r_'|u|,i||1| Forestght, Mr
'Illr. tipee 1

iTTILT :'.l! I | .III I RELELD




il Fi erhank had been cul flected o e runoff from the Minnesota Kivel

1 wrned. Tracks now dumped ¢rng- dranage areg which, upstream of Mankato

winks of hmeston These went thumj amounts to 14,900 sguare mtles Maost of thi

1 clown the slope: as Lhi sivttlise] thHev biniesd riouLares L filery LIE L OO WD FHE
Lhe AL b nble called riprap Lae qui Parle, the Pomme de lérre—werl

il Irozen ovel
Thut's the armor we need here whiere th The rige had come chiefly from the Bl
eine will he worst,” explpned an Arm Earth Raiver. which jotns the Minnesota jus
Lagineer. UJUsh InsIE (he emininEment rins bove Mankato, The more Blue Earth water

man samtary sewer |masine—a Lthe rives iradned now the better—ihere o e thal much

breaks into that bilg pipe, it will force itsell less (o worry about later, Bul now o greal
ito the sewer svetem. T hen every house 541 wirdre of ice jammed the Blue Earth. Behinil
ting lower than the Ffiver crest will et the i1 had accumulated a four-mile-long mass
Hood piped aght in, throuch the plumbnng ce and debrs
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ched before, but now she had ane every oas When the weather warms,” said an Aoy
A veu think aboutl and hear aboul s whal Fnrinesr. “the oressure behingd that doe jam
Lhe fiuidio savs, how high the er 15 now. For vill rise. It could break suddenly.” That could
nany, the worst of i flood can be the wailting.  mean a surge, carrving splintered 1ce thal
CIndy Two dlavs eqarhier the vaues at the dlak ould cut the dikes ke Knovies

streel Brdee read seven feet. Now it was 15 What 1o dof Blast it, said the Engineers
Flewsd stage-—when the r rises abdmwe il would 1 ke 10 helps!

wrmal banks vauld he 19 In 1965 il wenl We cut a hole through the ice and lowered
[ 17, and o Mankato dike save way. Pres LTl TR Esed charee: a dynamite stick sur
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Moving a hillside to tame ariver: Hungry sceapers gulp huge looads
af edrith 1o build dup o MNorth Manknto dike. The reemm’™= rich bilue- W

gray clay proved jdeal for making watertieht leyvees

down with a brick. The explosion would have
the loree of 10 dynamite sticks.

We linked such charges by the dozen and
spliced delaving devices between them, so
that thev would go off successively, a fraction
of asecond apart. This would produce 8 wave
action under the ice. lifting and cracking

Whoom! Bits of ice sailed 250 feet into Lhe
air. (Greatl (ssures appearced In the ce. Sie-
cess! The first ice island detached itself and
hegan drifting downstream. The Blue Earth
would umiam gentls

Cin the might of April 9 wiord came from
South Dakota that a very important dike was

5 =

i rrotedl

erocding fast, This dike, on the Hig Sioux
River, protected a meat-packing plant tha
provided 2,500 jobs—a livelihood for one out
ind every I".'Ej-_’_!'l'l WEEE EAIMIErs 10 r.|'l11 CEEY o]
Sioux Falls. The plant had clozed because ol
the flood daneer, and there was fear that if i
were badly damaged 1t might not open again

When [ groived on April 10, 1 learned that
attempts 1o reinforce the dike had been aban-
doned at 3 am. By dawn that dike was still
there, though | could see & 100-fomt stretch
washing away, bit by hat, into the rushing
fogming river. Two-thirds of the dike s org-
pnl width was gone

Rampurts rise atop o high
North Man
kiato; trucks shuttle more clay



from o nearby "borrow pof,” Completed o nme frantic davs, the massive levee measyred A8 ioel
arrnss 4 the base and stretched lor 3

came, the hrrder successfully held back the swaollen Minnesots Biver (it ol peleture, st left)

. miles atop the northbound (ane of U 5. 16% When crisis

“1 sav we can <till save 1L insisted a oon-
ractar. “Let’s give it another try.”

Exertions redoubled. Mational Guardsmen
rushed up trucklisiids of dirt and rock. hour
after hour, A daring voung man on & bull
dorer [II_J!--:lll"II. it all into position—rodk down
the face of the dike: earth behind it to make
up for lost width. A police captain sad the
water might break through any moment The
voung man bulldozed on, into the night

But the river tore away the rovks almost
s so0n as thev were placed, Would all this
aswent go lor nothing?

The contractor mmprovised o lnst-ditch

defense: old automobile bodies, secured with
cahles, weighed down by concrete beams nor
midly used for butlding bridges. And the dike
held at et—a monument 1o daunthesstiess

Federal Oice Gives Emergency Help

President Nixon had entrusted Operation
Forestght to George A, Lincoln—the Director
of s CMhce of Emergency Preparedness, or
() EP —a retired general whose matn task 15
1o mitke sure that the Federal Govermmend
van continue to function after a nuclear nt-
tnck. Now General Lincoln few in from ' Wash
ington to see how the flood fight was goinge |

Y.
N H. E
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joingd his official party for a Sight alonge the
Big Siwoux.

General Lincoln it his pipe. looked down,
and then looked at his map (page 535) Noto-
tions on the map showed him how much fed-
eral money he was speniding to supplemesm
local efforts in the sorey towns below:

sioux Falls, levees, 3121,333 .. . Brookings,
levee around sewigee plant, $11,000 . Water-
town, to clear channel, 321,000,

“This is the finest sort of Investment,” sand
Leneral Lincoln “In terms of domaee pre-
vented it pays off at five or ten or fifteen to
one, But vou really can't measyre in dollars
what it means to people.”

Spid Maj Gen. Frederick ] Clarke; newly
designated Chiefl ol the Army Engineers,
“People have done at least twice as much as
1 thought thevd be able to do”

Frank Farriar. the Governor of South Da-
kota, was silent during much of the Hight
Once he turned to me and said, " Did you see
the titthe dikes put up by farmers? And then
they burst? It's tragic™

The monotonous hianket of snow wis gone
from the northern Midwest. As seen from the
air, the eéndless prairie had resumed muoch
of 1t famihiar geometry: on endless pattern of
squared-off belds, now brown, with colorful
little insets—white house, red barn, salvery
sila. The April sun drew silvery flashes from
the water in huge potholes, m straight drain-
Age ditches in winding streams.

MUITIFLE THREATS call for elsborate safeguards. In thiy
cross sectron, @ clay dike wears plastic sheeting anchored

with sandbags fo keep the river within ity banky;
across the stream. rock chunks, called riprap. prevent

.
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CHIMMEYED
A MNHTLE

How winding all those streams and rivers
really were one could only infer—their banks,
aoutlined by double lines of trees, sniked -
side wide bands of water

What masses of water! Some 3,700 linear
miles of Midwestern nvers were over their
banks simultancsously, manv carrving twice
the volume thot had set previous records. The
Red River of the North formed a 160-mile-
long lake, in ploces eight 1o twelve miles
across. In much of the Midwest, 1969 would
go down s one of the floogds of the century.,

Yet the experts agreed that the damage—
though serious to the people affected—would
hie, on the whaole, gratifvitnaly moderate.

The Mouse Strikes Withoo! Warning

Muost hurt in South Dakota was North
Sioux Citv—45 famibies Hooded out when the
Hig Sionx hit. In Mimmesota, the Red Rivior ol
the North hit Moorhead: 50 houses damagerd.
There were anxiows moments in many plnces,
including Mankato, but all major dike svs-
tems were holding remarkably well,

The experts cited a string of favorable cir-
cumstances: Little rain in Maorch, and alter-
nitingly warm and freezing weather thit Kept
the runoff from coming all al once; the bmely
ald to hundreds of communities, and the spirit
and skill of the few that had decocled Lo go ot
alone; above all, the incsive warmings from
Lhe Weather Buremnu

Thin the Mouse hit Minot

currents from erpding critical points. Bul water seeps
beneath the dike and builds pressure that collapses

basmment waily snd bubbles up in & sand ball, right
Countering the pressure. = food-wise homeowner at
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trucks taking out furniture would not imler-
fere with trucks bringing in clay, Armv En
mineers supervised dike bullding
sehpols and sewnpe-pumping stations that
could vet
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nrownd

he szaved. The main north-south
was hurmedly built up some
seven fesl, so that the addivional
Lo come down the msddle of Minot, would not
cul the cityv in'half

Uhere was no time to build dikes for gen-
eral protection—homeowners were on their
awn. I vou were lucks
tractor, vou mieht
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nothinge with them That was before the uti!
ity lmmes were shut off. Pre<sure from the flond
walers caved in o concrete basement wall and
cracked o gas pipe, The house Alled with gas
There was a spark—{rom the refrgerator
mutar, or {rom a short circuit caused by the
water? The house exploded, itz ool |=|?|||'-r1”
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Mouse is joined bv the Des Lacs River, and
that's where this vear's troubles began,

The Des Lace lige almost entinely within
the United States, in a portion’ of northern-
must North Dakota which was one of the few
Midwestern areas nof covered by the Weath-
et Burcau's River and Flood Forecasting
Service. After all, the Mouse hadn't given any
real trouble for 42 vears, and the bureau must
watch its budset

Thus no Mouse or Des Lacs data went into
the computer. Temperatures in the Des Lacs
Vialley rose uncommaonly fast; the melt was
rapid; and not until =ix days after the Des
Lucs water mude the Mouse rise so0 unex-
pectedly in Minot did the discouraging word
come from Canadn: All gauges up there b
drovwned out—wateh out! That second crest
would be o whopper.

The Guawing Mouse Ignored No Longer

Worst of all. Minot was blissfully unpre-
pared psyvchologically. When the heavy snow
fell last winter, everyone in Minnesota wor-
ried about floods rght away, bt in Minot
pedple were delighted. They raced about hap-
v in their new snowmobiles. And they
looked forward to o verdant surmmmer, th wa-
tering their lawns again without restrictions,
Recent summers had been terribly drv

True, Army Engineers at a public meeting
had spoken of drastic inundations possibly to
come. But that was four vears ago, Nobody
thought thi=s would be the vear. Now, us the
waters rose sooinexorably, the Weather Bu-
reau promised to stretch its warning network
across Al North Dakota, Opposition to the
Army Engineers’ plans for reservoir-building
had all bt evaporated Minot had become the
most food-minded city in the Umited States<

The |largest congregation in town, First
Lutheran, held services high and dryv in the
Empire movie theater. Father Paul Routoukas
of St Marv's Greek Orthodox Church hadd
moved to a Roman Catholic rectory, 1o Fatlier
Francis Mokannn's of 5t Leo's. Thousands
of evacuees stuved with relatives or fniends;
A had asked the Bied Croes for shelter, But
n Red Cross expert thought that soon he
would need trailers for hundreds more. How
lomg can o lerge family in o small house puot
up another large family?

The flood 1in Minot staved up 36 doys

New experts came, 1o survey the damage.
The U. 5, Department of Health, Education,
and Welfare would pay for clenning up the

National Geographic, October 1969

sthools, the Office of Emergency Prepared-

ne== for fixing cracked streets and sewers. It

wotld ke months,

| watched people trickling back, starting
their cleanup: A man was tearing the siding
off his house, to let the insulation dry out Has
neighbor absentmindedly taked the lawn;
cach blade of grass wias pummy and grayv. A
woman rithbed down o garage with a deter-
gent labeled Super Chéer

How could they be so calm, amid the caved-
in hasements, the hardwood floors turmed
gray and crumpled a foot high? Perlups post-
flood anguish acts like the destructive force of
the flood itself~—less like the blow of a ham-
mer, more like the squeeze of o vise. No man
died in the Minot flood, but more than one
was hospitalized with nervous exhaustion

People whose private dikes had held were
cheerful enough. But what about their dike-
léss neighbors—wondering 1if il was true thal
those dikes had probably meant extra water
for them? True, said an Army Engineer. Any
structure impeding the Aow of water will raise
the weter level. A five-house dike might raise
the level nearby a couple of inches; a number
of suchdikes could make it a foot Unecouldn’t
tell without detailed analysis:

I looked clesely at the houses, at the
vellowish-brown smucdge lines that showed
how high the water had come, On quite a few
it had inched just nbove the first fioor

| looked at the Engincers” table of Bgures
labeled Residentinl Flood Damage: §15,000
house, water in basement up to lirst loor—
52,160, Same house, water two inches above
first Roor—33,940, a difference of 51,780

In o 330,000 howse, those two inches maide
a difference of 54,150,

Minot Surmounts Its Third Dasaster

A well-off couple with a waterlogged house
siid oo hid this mess had o come just now
Thev'd have to postpone their trip to Africa
Lo see their son in the Peace Corps.

But what about the retired ruilroad worker,
with his house hiz only asset, his pension
checks his only income? He was eligible for
an inexpensive Government loan, to patch up
the house, But how could he ever pay back?

I paid a farewell visit to a fAooded-out
pastor. The people of Minot, he said, are a
strong people. They surmounted the great
depression and the great drought. They would
now surmount the great flood.

1 could oanly say Amern. THE END
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PEOPLE, PLACES AND THINGS

" is l ! E | n E |m From familes to theatres to office equipment—count on your
USF&O agent Tor sound insurance coverage. He's the insur-
ance professional, the independent businssaman you can

trust for competent, personalized counseling that helps

protect virtually all you value. Consult him with confidence
T“EM ALI as you would your doctor or lawyer, He's listed in your
Yellow Papes.
THE =a - The USFAG Companies, Ballimore, Md_ ZIT0), United States Fidelny & Guaranty Co.,
-‘iﬁ_ =f— Fidelity & Guaraniy Life Insurance Co., Fidelirs & Guaranty Insurance Underwriters,
: Inc., Baitimore, Md. 21203

Fpdelidy Indimance Co, of Cannda, Torontto [ Casualiy | Fire
COr AN, s Tl g FLE Marine | Muydti-Line | Lile | Group Insurance | Fidelity | Surcty Bonds
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Plan ahead for a vacation in the past.
Led us send you this beautilully Hlaostrated
booklet an what' 10 see and enjoy in historic
Willlamaburg. The Governor's Palace by candle-
eht, Old colonial homes which have streived
all change ot fashion. Bustiing taverns and
uiet gatdens: And little cralt shops along
:111' way. Willlamsburg o an experience you'll
never orset; not i A00 '-'.] 5. vemie 0r, Fo s
YWridhdt, Box 'n-".||'|_1 mnbire, Virelnia T318S.

= i S =
INvVes =0 1
...new area of discovery

For investors seeking new routes in
the warld of poertfolio management
siralegies, An original approach
bullt apon advanced analyst!com.
puter technigues selepcting thoss
commoaon atocks which appear to be
| the most undervalued pmong the
| hundreds we regularly  monitor.
INVESTHECH is intended for fund-
ings of SE40,000 or more. A dervice of
thie Investmont tounsel aflillates of:
| THE BOSTON CGOMPANY, INC.
| 100 Franklin 51., Boston, Mass, 02106
' Felephone: (617) 542-9450

Fair Teeth=f Inlarcaallcd
plomas contact Dent. 52

-

Take the "Ups and Downs"'
out of two-story living

Install an Inclinedie on your
present stalrway and rlde
wpsinirs and down with the
pesh of & bidlon

Send for erar Troe, new bogk-
kel tlescibing Inclinetie, the
2-passenper Inclin-ator, amd
“Eleveite” —otr I-passenped
home elevaior

INCLINATOR COMPANY OF AMERICA

2228 Paxtoty 5L, Hatrrisburg, Pa. 17103
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T ASSIST YOUR SOCIETY in giving

PIPCITTHET andd #iciEnt sEtvae [!I|l:".d.‘-l‘ G lude
in correspandence, whene applicabie,  the
tatling label from your Mational CGeographic,
School Bulletin, or Publicalion

MAANY inguinies A answered by telephone
Mease wiite vour area code and Ielephone
number below

WREA CODE

PHOINE:

Address All Inquiries To:
Matlonal Ceographic Society
Washington, D. C. 20036 |

WHEN CHANGING ADDRESS, please
sttach a Ceographic mailing label and PRINT
new. address below-zip code inclided, Six
woeeky advince notice should be given,




“I really went on to big things after
Continental Insurance showed me how to cut
business risks to the bone.”

John Ahab, Qil Refiner

Being in business is risky enough withowr letting wmexpected uninsured losses eat into your profits.
That's why insurance should be thought of as a way of protecting profits vather than just as an expense.
Ask your Continental agent to show you how profitable this new way of thinking can be for your business.

The Continental Insurance

Contimintsl IAswraace = Firemen's of Mewark = Fidelity = fisaboard F. & M.




CHLDREN LOVE COLURE

and what better place to find it than in
the National Ceographic School Bulletin!

Here is your child's own magazine —with full-<color photos and lively <lories
irom all over the world. Witten especially 1or him, it will make the post
man s yvisit an exciling eyent!

The 16-page Bulletin s priced below cost at only pennies per copy —a fine
during the schoal vear.

mvestment in vour child's luture, 30 weekly [ssuies

Lise the order torm below
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NATIONAL GEOGRAPHIC SQCIETY = Dept, 60 » Washington, D. C. 20036

Enclosed find % . Send School Bulletins to:
[]1vears22s [ ] ) Years $6. . =
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1970 Marquis Colony Park.
[ Lincoln Continental made awagon. this would be it.

LINCOLN-MERCURY (&ret >

-
e —




We're all vou expect Japan to be.

Your Japan Air Lines hostess 1s much more
than an airline stewardess, She's an arttul conjurer.
She brings to life the atmosphere of serenity and peace,
ol welcome and personal attention, that 1s ]éll];-ll'l
at its most charming. It's something vou can expect
from us, wherever in the world vou're heading. For we take
the legendary hospitality of Japan...evervwhere.,

@ JAPAN AIR LINES
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