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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
strait of Magellan. Stinging snow storms. So it had been when Charles
' "rfaceﬂ.nd:jrﬂ.llean:dnn Darwin, naturalist in H.M.S, Beagle,
ﬁd,{ s hnl:ttr first c: ..- to the strait in 1834. Hl-- -l
.. ;f;_'i"-'-___;_j:"-'.'_'_- . B m' wﬂc e
e R gl / =" Beani lay at
e anchor there.
He'd had to

Until Chile hu.ilt
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Rr' voyage of the Beagle has hoen by far the

moad important cvent tn my lfe. .. get if depended
o such a trifie as the shape of my noye.’

W hen Botiun s Charles Darwin (above) applied for the (wst
of maturalist for 4 charting stirvey by H.MLS, Beagle, Uil
Robiert Fitz Rov—a dabbler in phrenology—anearly reject
el hrm becpdse his nose sueeestod a lock of “enerey and
determination.” With lew candidates for the nonpaving job
Fite Roy hnally accepted the wealthy 2 2-vear-old amateus
whose passion for collecting evervthing from pebbles b
bircds’ epgs wis to Ond extraordinacy fulfillment on thy
nearly hve-veardong vovage

['he voung landlubber endured agonies of seasickness, o
when the little ship fought high seas off Cape Horn teft)
Yot he omiassed and catalogued a huge collection of fos<l
and living specimens. Thetr subtle ssmilarities of struzture
seemed o hm 1o cry out fm FO0TNE XTI ather 1hin
the common notion that all species had been simultaneousi
created in fheir present (orm He was to labor o hfetim
hitting together the myrad peces of such an explanstion

hiz world-=haking theory of evolution
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he name Port Famine reflects the fate of

i shorl ||'..l_|'|"‘:..||'||-| olony here 1n the 15380 =
i H A
“egr
RLH TR
anil the Indians e o |
Mo Indinms plasued us; for only a haenafot
remyun: We  had from Punta
Arenas that morming, three of us in the witke
of Bhirwin's Beagle—mn

ettlers, starvation spared only one
0 vears later Darvan wrote of the

| never saw amore cheerless prospec

biigraei] gs"
CTTITED |I'- (s

Vounger son Meter,
NATIONAL GEOGGRAPRIC photographer Jnmes
one of us had been
i thi Mrait of Macellan bhelore

We would all have preferred to come n
ome new Beagle; but time rubed ¢
Lharwin's sathing vedssel took nearly hyve vears
from 1831 to

nages 4538-91. We hod o venar ul maost

L. Stanbeld. and myseli

ial out

Lip circle the glohe- 1520 (Mg
We planned 1o travel where Darwin went,

above all In South America and the Golapagos

£ [hen we

would tollow the Beaale

anils

airross the Pacific and Indian Oceans To do
all this in a year meant fving, of course

Ohur mission was to retrace Darwin's jour
. se what he saw so far ns 1t still exists
to trv now and then to gel thside Lthe Lrémen-

ey

dows thinking apparatus that was his brain

Naturalist Tumed & Vovage Into an Epic

Becanse voune Darwin was on boord the

Beagle, the wurney became far more than

f e "|_‘.:‘|r--'.:'!'.||l|'ll siirvey thatl was its official

s, 4 ostmie, 1 ritnke g one of the ¢pocn-

ml vovares 3 all bime |u_ri'| L[ I.'I|I_I.'.| ity ILs

impact on the human mind to the feats of
Columbus pnd Magellan

“Captain Villiers follows Darwin's travels and thooashil

fetly from the soenfisd 4 rwn words pubiliahed o o

st ite. T e Fovaee af Ll Biagle. Tl I'J:|_.||.i|_':.|'|-.|-.
an] The Desvend of Man. La addiion, Be deaw's upon thi
L ddaifad s ||'|'-_| -_I"lll';I : e MNiew York
Harconurt, Heace, 19%6 Chartes Dargan and e Fovais
F
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Until Durwin vovaged in the Beagle, he
dicd not dispute the dogma that every species
had come into being at the same instant (in
the yvear 4004 B.C., according to 17th-century
Archbishop James Ussher)h Darwin had, in
fact, studied for the clergv at Cambridge
I.?Hi‘r'tr!.il}'- But he was to see things on the
Beagle's vovage that he could not reconcile
with accepted beliefs

The phenomena of nature that Darwin
observed in the great natural laboratories of
South America and the Galapagos sowed the
seeds of his theory of evalution. The seeds lay
germinating for almost & quarter of a centur
before Darwin finally published The Ovigin
af Specees in 1839,

The Beagle came to Magellan's strait from
Montevideo, Urugusy. As the ship sailed the
desolate passage, Darwin kept a lookout for
Indians At one point, two seamen from o
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

L FLsRFIELI L W.N

fl' s e he
beginning of winter,
and | necer saw o mare
cheerless prospect.”

As voune Durwin satled
remaote latitudes. home.
sckness allen plucked at
his heart. In Tierrn del
Fuego he found winler
hard upan the land in
June, at a tdme of yvear
when his native Shrop
shiire was radn Dowed with
fowiets

Author Alan Villsers
and photographer Tames
Stanfield, retracinge the
presl naturaliet’s triovels,
visited the Tlerra del Fa
o reEon Ln o AuEust and
foamd s landscape " pre
bade] weith sneew,™ just as
Lharwin hail described it

Thi= zlingshol-toting
Chilean Ind of the Ponia
Avenas area strikes o for
lers. menacing posture
than the Fuegian Indiins
win unleashed n stisrm
of arrows at the Beaple
in 18340 Driven off I
muskel fire, they “shook
their mantles m  vain
rige’” before flecing

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

Our own porty met one lone gagcho
wrapped in a poncho, squat on his snddle. 'We
passed shncks made ol driftwood with iron
roels lnshed down, looking s if Robinson
Crusoe had but latelv moved out.

Cn Mount Tarn, by some trick of ght and
shadow and the snow, | could imagine Ear-
win, six feet and sHm, slight stoop accentu-
ated by the need to lean mmto the wind as he
struggled upward. Near the top, perhaps, he
potsed o tap al o plece of rock with hiz geol-
ogistl’s hammer, intent on deciphering all he
could of the storv of the sages (und of mankind)
from this frigid, sale-lashed land

When Darwin climbed here in 1834, he was
24 years old, a quiet, unknown voung min
(page 4511 He found himself at this extremity
ol the New World because ane of his Cam
bridge professors had recommended him
when the Beagle's anstocratic captain, Robert
Fitz lr'h_bj.'1 sought “some well-educated and
seientilic person™ (o collect “useful informa-
tion" during the coming vovage.

LCapiain Fitz Royv's name ifrom the old
French fils rot, or king's son) meant direct
descent from a king through an illegitimate
line He traced his ancestry to Charles IT and
his: mistres= Barbara Villiers, Countess of
Castlemaine An unusunl and able man, Fitz
Koy had been given command of the Beagle
in 1828, at the age of only 23, after its capiain
during a long ecarlier vovage had broken
under the strain

It wax entirely Fitz Rov's idea to take a
naturalist o sea with him, Room could be
found for Darwin only by shinping a portable
col (0 hammock with wooden sides) in the
chiarthouse of the hitle bark, about as higas a
modern harbor tug. Since the charthowse was
right ait ot the end of the poop, it was the
worst place in the ship for anvone unused Lo
the violent motion of so small & vessel—and
Darwin suffered dreadfully from sensickness
Hecuuse it wis impossible to eat in the crowd
el charthouse, the naturalist shared the cap-
tain’s ¢ayv cabin Tor meals.

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

Somewhere, somchow, amid all this, 74
pErSONS were jam-packer]; a doren officers, a
troop of marines, 34 able seamen, 6 ship's
bowvs, a surgeon and assistant, an artist (who
sonsnn lefty, Mr. Darwin's servant, and 3 South
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J'wl-:rm.llh-- deeraded
SICaEes. ... the
Fueginons hicice came
ardd plogued us.”

Fort Bulnes, overlookinge
the Strait ol Maeellan
ad ot wel been bl
when the Beaple arrived
Indian=
virtually  extinct,

shared the remon's deso

in B34 Fiere

NAEN Ry
lation with what seemed
ol igs
SN
Ll Chife bonld
ratublish It

clarm to the remon. | hs

o Dirwin “an
FHLCESSION O '_'illl"
irtal )4
the fort o
rieconstrictionof Lhe orie-
nil stockade stands pear
Port Fimine, where stas
wracked n
lved spanmish seltlement

in the 1580

VAR

..-11 Hice, r:urm'r':.'.

FTRer r'|'.|I

younge il ...

| ¥rwrin s -||_----r!|_--"|'-'. (i
Fitegin Daskel. an
vear-old Indinn abozrd

the Bragl wirll
ey Lo Ssaney Zartic ue-
i of Puerto Williams on
avarinn lsland
Lim h

MIEgEnt

previous voy-
ape, Fite Rov hod taken
evernd Foeman hostaees
transparbing them Lo
Enmand and overseemng
their education: He hoped
AT by
land, and thues
el to avilize the unmuls
trbes, To his cismay, the
subijects of his experiment

Iy reseEttle Lhiem It

nabive

siidrn reveried o

|l||]1Ii.-'.I'-J.' WAVE

American Indian passenpgers These |ast were
natives of the Therra del Fuego reeton, browsht
awny biv the Beagle on her earllier vovagee

York Minster. o lurge
urly member of the Alncalud
tribe; amed 25, and two oune: Yaheans, lik
ihle Jemmy Hutton, rom Navarino Islandd
16, and Fuesin Basket, a brighy pert Hitle

miss, 11 vears ol

The Indians wer
il sSOTmew Dl

Afler seizing them as Kos-
amps o, Caplain Fite
taken his Trh gilas
In England he had York and
Jemmy instructed in gardening and carpentr

=h and, he helieved, Lh
rudiments of Christianity and civilization

The captain hoped that ol three mircht o
their return make a besinning toward o better
1Me lor thélr fellow Indians

A= O N *-':'-.Ii.i."li
Rov hasd

them sertously

responst i es

Thev all learned Eng

Winter Flight 1o the "Land of Fire™

L thawght of this strange assemblare in the
wind-blown littl Hr'.'.ll:.-r as we flew 10 an
clderly Douglas [DC-3 Punta Arenas
toward the Beagle Channel and an arstrp at
the Pusrto Williams naval biase on Chile's
It was “winter in
these latitudes—and below us the mountain-
of Tierra del

L FOm

MSiavarino Ikland Y etst

Faeeo |Iterallyv, land of fred
shone white and bheautiful, But where were

Illl. [Illl:.!||_'|!| rlrl:": II.II

wihiehh Magellan named
this cold place ? We saw no <iegneven of smoki
.r.ll'.'!".' were few minls

or the 1MC-3:

o aerial navigation
a nonchalant voung Chilean
prlot lew us in by eye. His pnssengers, besides
the three of vs, were Chiledn naval seamen.
pus Patnck Furmiss from Punta Arenas, whao
riins a Navarino sheep ranch, nnd Tonv Cam-
Blaso rom Valparaiso, fiving down to 1ake o
ook at commercial hshing possibilities

\round us, high cloud builds up. The pilo
jutst mountaintonps, over
irozen lnkes and black foreste The insides of
The ¢louds rise:
20 does the D=3, leaping and bouncine, trs-
g to dodge them (for she 1s not fitted with
de-icing equipment). We disconsolate modern
Gur seat belts. What
wiollld Diarwin think of this? The aireraft has
not robbed this area of its danver< Duarwin
wis probably better off in the Beogle

suddenly 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!

| [T dowr. | see no |.l'l'-.'I.I|-.'I-',[I or villapee
The black waters froth white with the driving
wind. The black land whitened by snow looks

saviagely cold

hatks and shdes

the windows besin to rost

mariners si =TT 0N
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: l'FFl.'ﬂ'l-l Moy May B, 18
“—Cape of Good Hape

of the Beagle

JORLD-WANDERING Beagle,
commissioned to gather hy-
drographic duata for the Britich
Admiralty, focused chiefly on the

smtheast and spouthwest coasts:

of Sauth Amerlca (lefts.

While the ship pursued jts
tizk; Diarwin often th<embarked
for weeks or months At a time
When lving aboard, he studied
marmme hife, pored over books,
and worked on hig diary and

nite books—portions of which he

reshaped mto the classic Voyage
of the Beagle. Wherever he wend,
his perceptive eve scanned the
jumble of nature’s phenomenn
antd seized on that which gave
meaning 1o the rést Not limited
by any specialty, he became n
sel{-taught expert in geslogy, bot-
mny, toology, and paleontology.
The study of human nature—
whether seen in the behavior of 4
savage tribesman or glimpsed in
the recesses of his own heart—
also came within his purview

. Apiil . 136
lr_,.l- IM}]“IH" I_'—-—‘—-___‘--_‘-‘-__’_

Cocas (Keefing) lslands

Kinyp lirorys Sonmd =
March o 1338 |

In Tierma del Fuego (inset,
below left) Diarwin marveled that
the Fugglin Indians had chosen
Lo live inowhat he consideried “one
uf the most inhospitable countries
within the limits of the globe ™
Yet, he acknowledged, they man-
nged to “enjov o sufficient share
of  happiness .. to render life
worth having.” He conchided
that nature and the force of hahit
hatl “fitted the Fuegian to the
climate andd the preductions ol
his miserable country,”

Inv the Galapagos (helow), Diar-
win's sclentific corosity  was
sharply prodded by the great
virlety af birds and animals in
a remole place where “within a
period, geologically recent, the
unbroben ocean wias here spresd
out. Hente.. we seem to be

heought somewhat near 1o that
great fnet—that mystery of mys-
the first appearance of

P rlEs

new beings on this earth”
Another tmyvstery Darwin tack-

led was the ormmin of coral atoils

He pondered the relationship

North. Pacific Orean

F':-'}" r-1L iSﬂl:l'.Hl.H‘.‘[.E‘.ﬂrhII: { heearny
Tt S
Sydney "rﬂu:mll
e kland

bhetweien precipitous voleanic is-
lands ke Tahiti (helow) snd the
relatively flnt, lagoon-enclosing
telets called atolls. From observa-
tions in South America he already
knew that sections of the earth

can rise or fall thousands of feet
over gredl spans of Ume
Applving this Enowledege o
atolls, he put forth a new expla-
nation of their orbein. [slaneds that
once jutted ahove the surface, he
theorized. began to 4nk long ago
—perhaps 4 loot a century. As
thev did so. coral with
eiitid slowness bkt up
o crcle amund the
subsiding mlands, grow-
Ing mosl abundantly. on
the outer rims= because
there the waves brought
the coral-bullding polyps
the moat nowrishment
The great English geal-
ogist Sir Charles Lyvell ks
sitid to have doanced m
ecstasy upon hearing this
eaplanation. Had Duarwin con.
tributed nothine else, his pame
woritlil  have  been permanentiy
insr A bied in the annals of sclence.

159
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.fr.h. eauchos are ... perfect riders. The sdew of

hetrie throtn .. . never enfers thetr beaed,”

'‘In many parts.” wrole¢ Darwin, “magnin
vlaciers extend from the mountonside Lo

edee.” He thought it “searcely

-

nossible to imagine any thing mare beautiful
il hard to share his enthusiasm

wow the pilot banks sharply, slips off hetght
« ip; @nd there 15 the frozen runway

of Puerto Willinms's snow-covered mrport

sitairhle
._l_l_-'--l-l":\- I'I-Ir-- 14 -l_l_ll 1J|III|. ll'l
srrycpeit bil s
Ccomes 1 o I.-]'||'| PN, X

I foun

Dllzzarad

1 ok ine around for the likes

Il% =i
i IT1%

Uin his inland explorations, Dharwin often f

wilh Cfowihiys al 15T [AERETI e ;.:I'l.l.' '|:|_'-I-'|. TEEATRITRN

in eanchow matehing his slll on horseback with

of Jemmy Botton, York Minster, and other
Inchans. There were many Fuemans in Lir-
win's time, “Scarcely protected fron this
tempestuous climiate,” he noted, "|.I'II-_'_‘-'I <lpe|
on the wet ground, coiled up like animals”
Most astonlshing o him was the sight of »

voung Fuemian woman, suckling & recentls

horn child, who came alongstde the Beagle n
y canoe Yand remained there oul ol mer
-Tifill--|_1:-,_ whilst the sleet fell and thawed o)
her nueked bosom, and on the skin of hor

-|||.I-_|."|.] ".'-I||||||.:--



How could human beings
such hardship,

accept -a hite of
HFVIVE 1N such a place, on a
tiet of shellfizh, sea-hird eees, senl meat, and

plublwer? Darwin wondered st how
fir man might he

This dhisturbing reflection

W hod
removed from the animal
50 persisied T
e ended
theuste woreds: T h

pimost four decades later, 1in 1871
his Tescent ey Man with
mathn afclusion namely, that man =
fescrended from som
will, | regret to think, he
many., But there can |

barbarians. Thi

L 18t ot hir=t =see 1T @ Darty

ve are descended fron

fonishiment whicl

I ICEADNS U '-'I-':-. |'_|_l| II||'I-_l'|| -||'l| - -.'.l'I

i ] el R | EII_ |||:.-_|-:||'| Il'. Frii '|||'|I||_ I':I‘I:!'u iy L H

once rushed into my mind—such were ot
ARCEEIDrs | Pe=i® 1T m sWwWore l_|‘|-l-'ll'r 4 I|.||--l:

and bedaubed wath paint, their lone har was
tangled, therr mouths frothed with excitement
and their expression was wild, startled, and
dhistrustful

“Mlan mayv be excused tor fecling some pride

gt havine rnsen. thoueh not throueh s own
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In the Wake of Darwin’s Beagle

maodern 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 ashore for
more than two months in a cottage on Bota-
fogn Bay, he noticed “eertain wasp-like in-
sects” that built cells of clay for their larvae
in corners of verandas und 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 nte them

A heght between one of these wasps and a
spider “of the genus Lycosa™ caurht his keen
cye. The spider was larger and armed with
fierce swaft jaws, bul had no chance. 1t got
awny ence, alreddy partly paralyveed, to hide
inside a thick tuft of grass, Back came the
Wsp o carry out "as regular a hunl as ever
nound did after fox.” Such observations of
the struggle for existence, the survival of the
fittest, would contribute in later vears to
Darwin's theary of evolution.

Strunge Bones Fascinate “the Flyeatcher”

Darwin's cottage stood “close beneath the
well-known mountain of the Corcovado,” but
just where we could not discover. Part of the
Botafogo foreshore has been filled in forapart-
ment houses, traffic races round the bay, a
road and a cog railway climb Lo the top of
Corcovada, and not far away cable cars swing
up Sugar Loaf (pages 468-70),

“It was delicious to sit quietly in the gar-
den” at Botafogo, wrote Darwin, “and watch
the evening pass into night,” to the accom-
paniment of a 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 diurk
this greatl concert commenced; and often have
I sat Listening o it. . . "

Fortunate Darwin! The “concert” we heard
was far different—a cacophony of traffic,

The Beagie leit Rio lor Montevideo in July
1832, and Darwin spent almeost six months ex-
ploring ashore. The ship returned to Montevi-
deo again in April 1833 after her first survey-
mg expedition to Tierra del Fuego, 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 pumpis of Argenting o gold
mine—ia source of huge fossl bones of enor-
mous long-extinet animals. He dug them from
the clay or pried them from riverside cliffs
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and kept them aboard the Beaple until he
could ship them to England |

Bones of the mastodon, texodon. myvio-
don, megatherium, moacrauchenin—mammals
gone from the fife of the earth for thousands,
even millions of wears, vet some of them
strangely similar to existing beasts—he found
and pondered over (following page)

“Apparent rubbish,” his shipmates ceilled
these elderly, very odd bones whose fascinat-
ing story was lost on them. Whitever was
their “Flveateher,” us thev called Darwin, up
tof They saw merely the strange pastime of
o quict voung man indulpng himsell harm-
lessly, They had but one complaint.

“He brought more rubbish and dirt abroard
than anmy 10 men,” said the rate executive
officer as the enormous fossil head of 4 toxo-
don, a beast as large as a hippopotamus,
bumped neross the clean hammock nettings
and got sand on one of the brass puns.

Darwin had been raised on the orthodox
iden that every species of animal, existing or
extinet, had been created s<eparately 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 eephant He
sensed the kinship of these extinct monsters
with living forms—and this, too, mode him
gquestion the accepted dogmi

El Naturalista Rides With the Gauchos

He braved all dangers in quest of knowl-
edge, journeving huncdreds of miles with a
[ew gauchos He traveled from the mouth of
the Rio Negro north to Bahin Blanca, and
thence another 400 miles to Buenos Aires,
sleeping under the stars, eating whatever
same the gauchos could bag

Armed with a passport describing  him
as “El Natwralista Don Carlos Darivin™ he
wandered happily 1o a country often torn by
revolution, and where colonists sought to
extérminate resentful Indians and the Indians
fought back. From Buenos Aires he rode
horseback 300 miles northwest over danger-
ous roads to Santa Fe, on an arm of the
Parang, returning by boat dewnriver, Jnguars
roamed the banks, voracious mosguitoes
plagued the waters and lowlands. Darwin ex-
posed n hand deliberately to these, the better

Ser “Heazil Obal™ by Peter T White, NATIONAL
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In the Wake of Darwin’s Beagle

to study them while fifty or =0 gorged them-
sefves on lus Blaod. '

Wandening 1n the Argentineg, he found fos-
sil bones and a tooth of an odd animal, un-
mistakably 4 horse millions of vears old. But
there were no horses in South America or
North America when the Spaniarde came
Why hnd this earlier species died out? Had
the European horse, stemming from some
common ancestor back through dim vons of
time, been better developed—evolved—in
survive in the strugzle for existence?

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

6530 Miles of Astonishing Glaciers

On June 11, 1534, the Beagle beat to wind-
ward out of the Strait of Magellan and entered
the Pacific. She made the 1, 200-nautical-mile
passage to Valparaizo by the end of July, re-
maimning there until November. Then the ship
returned south, to spend nearly three months
charting the coast of Chiloé lsland and the
labyrinth of Chile's Chonos Archipelago.®

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

In Fehruary 1835, ot Valdivia on the coast
of Chile, Darwin felt an carthquake. It seemed
mild to him; Durwin wrote he had no diffi-
culty in standing upright. But he chanced (o
be out of town in an open wod: in lown the
houses were violently shaken

At Concepcian, 200 miles farther narth, the
varthguake had been severe: . .. the maost
awful yet interesting spectacle | ever beheld,”
Liirwin recorded when he reached there. He
noted numerous fragments of rock with “ma-
rine productiors adhering (o0 them, |which]
must recently have been lving in deep water"
and were now flung up high on the beach.

*The most remirkable effect of this earth-
quake was the permanent elevation of the
land .. " the Beagle's naturalist recorded " AL
the islond of 5 Mana (nboot thirty miles
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distant). . Captain Fitz Rov found beds of
putrid mussel-shells still gdhering to the rocks
ten feel above high-water mark: the inhabit-
ants had formerly dived at low-water spring-
tides for these shells ™

The earthgquake Darwin experienced at
Valdivin was no jsolated mnstance “Valdivia
has béen destroved only four times by quakes,”
our cab driver there zaid, as if the record were
not oo bad He then added, as if this were
redsanable, too, "And our rain averages only
10G inches & yvear.”

In March 1835 Diirwin crossed the Andes
from Santiago, Chile, to Mendoza in Argen-
tina by way of Portillo Pass, returning by the
Uspallata (map, page 458), His compamons
were two Chilean guides, his transport 10
miles. The journey across 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 hivouacked in the
corner of the same field with them. Carrving
an iron pat, we cooked and ate our supper
tnder a cloudless sky, and knew no trouble.”
Hé noted the excellent qualities of the Chilean
muountain mule, & hard-workine, much en-
during hybrid, 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
uphedaved 1n mass,” for he saw fossil sea shells
even ot 14,000 feet The sight of petrified
coustal trees high on the Aregentine side he
found astonishing. He knew that there he
stood on “the spot where B cluster of fine trees
once waved their branches on the shores of
the Atlantic,” though that ocean was now fur
peross the pampas, 700 miles away

“I now beheld the bed of that ocean, form-
ing & chain of mountains more than seven
thousand feet in height.” Realizing the tre-
mendous force and changes that had been at
work- in the greiat Andes, he reflected that
“nothing, not even the wind that blows, 1s =o
unstible ns the level of the crust of this earth "
Such geologic observations caused him to
ponder the validity of & 6,000-year-old earth,

Darwin wns pleased with his excursion,

though 1t left his blood infected from the bites
of “the great black bug of the Pampas,” which

"wee “Uhile, the Lone and Narmow Land,”™ by Kip
fimn, MNATIONAL Gedinarmna,. Felimuary U6
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nitrate workings at Victora, we mel a voung
man who hod something of the Darwin spint
himsell. He was trudging along beside the
roairl, baurid south, he said i Spantsh, hoping
to make Tierrn del Fuego

He was i cheerful j.'ul._l1l‘1 more than six leet
in helght, black bearded. sun browned. He
hiad on & heavy sheepskin jacket and carred
his: possessions in o |large knapsack We
thought him a hitchhikineg Chilean university
student, or perhaps Peruvian

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

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

Modern-day Wanderer for Science

He was 0 New Zealander—John Dowd,
student at the University of Auckland, read
ing seology -and bology, He was taking five
vears off to learn something from a voyage of
s own around the world, a8 Darwin i
tone. He had walked from Vancouwver, in
Canada, and intended to reach Tierrn del
Faego, then swing north, ¢ross the Caribhean
by kavak to Muimi, and continue from there
Whar a life!

We heard of him again, mumy months after-
ward. He had Kept to hizs tough program He
had reached Tierra del Fuego, strode north
mgain, picked up his Kavak ot Caracas. and
pot acriss the Cortbhean, too

As for Charles Darwin, in July 1835 the
Seagle took im north from the mitrate port
of lquigue to Callao, the port of Lima, where
the hark stayed six weeks. A revolution spolled
the vizit to Pery, gand Dacwin saw little of the

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

As she satled outward on the balmy trade
winds, Darwin reflected on his South Ameri-
L l‘ll]"l.!l.'i:l"]tl.'["-—tll.l-.' -\.l.III;EF]'I.I." !'-![':-I_Hj:l.iljl: fl.lf-
ests; primitive man in Twerra del Fuego, earth-
quatkes nnd thetr lessons; shells from the floor
of the sea 14,000 feet high in the Andes; both
the diversities and the curtous sinalarties n
birds and beasts and creeping things, insects,
fishes, and plants; and the provocative fossil
bones of the pampas. Darwin was gropmg
oward his theory

The Beagle's next stop was the Galapagos,
that strange group of volcanic slands and
tocks 600 mles out in the Pacific, west ol
Ecuador (pages 388-U1.* There he observed
such oddities among birds and beasts” s
caused him for the first time to reflect (and to
record in his notebooks] that the appareni
farts of life he observed in the Galapavos
Ywould undermine the stabilily of species”

In other words, Darwin was to conclude,
“no living thing was created readyv-maoade.”
Development in nature, he theortzed, must be
by evolution. Henceforth, his search for the
“rind scheme, common (o the present and
past ages, on which organized beings have
been created” was o be nlong these line<.

H.MS5. Beagle was far from the hrst ship
o sail to the Galapagos: Almost from ther
discovery by the Spaniards in 1335, these odd
Islands were noted as a haven for hungry
ships” crews, They came {or tortoise meat,

“se “The Golapagos, Eerwe Craclde of MSew Species”
by Rocer Tory Petersomn. GEOGRAPRIC, April 1947

Hr archards produce an

ocerflowing abundance of
peaches, figs, and grapes,”

v\ bhee (lefl) sucks up the stgary
wice of A grape in a vineyard at
Puerte Quelldn, Chile. Grape pick
e Fcht ) reaps buncbes of the fruit,
hound for wine presses that pro-
duce the fine ligh
which Uhale 15 noted

Lrarwin, observing the fertility
of Chile's Central Valley, comment-
el “"Wath all these advantsges, the
inhabitants of the country ought
to be much more prosperous than
they @re.” Though absorbed in the
natural histary of the lands he vis=-
tied, he never overlooked, or failed
to sympathize with, the plight of
peaple grnpped by poverty

vintaves [or
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¢ Charles Darwin
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qu found o selitary

i . . whose sole emplogmend
wwan Aunfing Zunnacos.

Wielding o guitar instend of a weapan,

e ramirer | Dt b DLLEDE ri'||| il rom his
duties: watching over alpacas (below
riehl) in 4 preserve hear MNaaca, Pery,
Darwin encountered innumerabile wild
sy anecos, aiso cogsins of the lma and
the camel, on his gverand forave He
allesd such creatures “the Sooth - Amer-
LN '-;:Ir-l'-.".'_':E_ll_:_'.1' il rIII' I.I'_II"'l ol the
East” [n Pataponid e Iound bones of o

mocrauchenin, &8 igrger, extmc! coenture

with a camel-like neck, which prodded

Il-' L | |'.r! L

thinking un evolution
The apple being zsavored by a Peru
vian Indisn child (dght s still & luxury
ol the desolate enast of Pertr, where 1he
RIS "The whole 14
U harwin wrote, . BV

froom a dhatanee.”




different ishunds, he came very ¢lose o farmig-

ating the theory of the ongin of species thad

e wias o pubilish & guarter ol 4 century alter

s visil “Seeinge this eradation and diversity
of structure in one small. :.'|-'.i'||;|‘.-."j..' el el
might really fancy that

Irom an original paucity of birds 1o thas o

._l_rr:|_|;. |.| -!'.'I"Ii:. {1

chipelago, one species had been taken and
moddthed Tor cifferent encds

On our cruise around the Galapagos, wi
were accompanied by Edear Pots, who onc
ved m the 1slands, and Carl Anpermever, an
artist and lormerseaman who settied on santn
Cruz Island in 1937, We were glad they camu
alang, for many of the Galapagos animals are
g0 perfectly caomoufaced that they are ditfieult
1o see. The marme ipunna, o solemn, shior

9} that dives for

and his dry-land

dwelline: creatur pawe 44
mhme on the zen holttom

counterpart, have only to stand still to blend
perfectly with their backeround

Cin Plaza Island Carl mesmetin

A mimature drogon

Lhree [eel T, & arl tomk 10 1n thie s roak ol o

IMEAEFIne iFuandi |II.II' (8 £

irm, Where 1t lay peacefully, like a remark-
alily ugly baby, He stared iU in the eve and
mutde pentle passes over it for a minute or twy
in - mesmeric [ashion. After some moments
Carl put it back on

=napped out of the trance and ambled away

Ils rock, whersupon il

Crab Picks Ticks From Lizard s Skin

We must hove s#en at feast o hundred igun-
nns al Plaen, both marne and land tsypes. A
large colony af notsy seads shithered over rocks
made ginss smooth by their endless ppssage
scarred black
stones In a quiel corner | notided one picking

Swcarlel cribs scumed across
ticks off a marine iruann, which ralled s evies
I:.II: .'lll'. II". i1'l- |'I_.:|'.:J 1_-._||! 1o '.J
me, thhs amazing ammd—iuihe only marme

has o rudimentary third

N Cdmntenbmenl

zurd 1o the world

O COWE rl'll || -.||:||'

High overhead, somé large birds flew pos
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In the Wake of Darwin’s Beagle

on crimeson 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 thev would retract their wings and dive
straight down at a fish. None missed
In an arm of the Peru Current, sweeping
north from the Antarctic, fish thrive in vist
schools around the islands No wonder the
local cormorant—uone of the largest known—
has evolved into a flightless bird with stubby
wings that serve merely to balance its big
body as it waddles to the water for vet an-
other meal. It is nll oo easy—no need to fly!
One day 1 saw some familiar birds—little
black-and-white creatures with tiny wings
that sailors call Maother Carevs chickens,
minute petrels that flutter over the raging sea
down near Cape Horn. Always in the wildest
stormz flocks of them are there, paying no
attention to the pale, skimming at zero alti-
tude, going efficiently about their feeding,
their fluttering feel seeming to dance on the
sea. Many times mn those gnm waters they
have brought encouragement to gale-blown
seamen, including myself. If these fragile little
birds could live, why 5o could we—and did.

Darwin Explores an Island Paradise

From the Galapagos to Tahint iz about
3,600 nautical miles. HM.S. Beagle, sailing
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 giave [rwin a
good lovk at these “most curious rings of coral
land, just rising above the water's edge. .. ."
Darwin wondered how thev avoided destruc-
tion “by the all powerful and never-tinng
wives of that great sea, miscalled the Pacific.”

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

Of he set toward the interior with two

485

Tahitian guides He tramped along the valley
of Tiz-auru (now Tusural, down which a
river flowed into the sea near Point Venus.
The island was so mountainous that the only
way in was by such valleys. Soon he was
plodding along between thousand-loot prec-
ipices throagh “a mountmn gorge far more
magnificent than anything which 1 had ever
before beheld.”

The trip took two and a half days and in-
volved some “very dangerous” rock-climbing
and ledge-clinging. If one abyss were not
“partly concealed by the overhanging terns
and lilies, my head would have turned gmddy
and nothing could have induced me to have
attempted it,"” Darwin wrote.

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

Tohiti Meets the Age of the Atom

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

Cargo liners crowded the wharves, dis-
¢harging stores, equipment, and materials for
the French nuclear station nearby. The city
and s environs reminded us of an armed
camp, Could westill find Darwin's trackshere?

Tauhiti's sawtooth peaks, rising to 7,352-
foit Orohena, stand a= bold, beautiful, and
elorious us ever® The Tunura still flowsinto
the Pacific not far from Point Venus

Attempis to follow this river inland led us
inte quarries, privile gardens, homesteads
We found narrow roads, They led to military
redervations with signs warming PFROCEED NO
FARTHER or KEEP OUT. S0 we strugaled back
on foot into the vallev once more.

It rmined and ramed. RBaincoats, large

wSee “Tuhitl, ‘Finest Island in the World' ™ by Lula
Morden, NATIONAL GEOGRAPHIC, July 1964,

f wan suddenly struck with horror at . . eating one of the
favourite dishes of the country. .. It turned out to be Puma.”

The meat of the puma, or cougar, no lenger challenges appetites in Sauth Amernciy
but formidable chains of sausages <ell briskly at markets like this ene in Guayaguil,
Ecuador South of here, in September 1835, the Beagle veersd west to the Galapagos,
and Diarwin left the continent that for three and 3 half years had served him as an im-

mense natural laboratory

FeThCE=Emm] ] HEw



plantain leaves held overhend. or even um-
brellns made no difference. Soon the moun
tmin streams began o rush like torrents

1 doubt we would ever have seen much of
the Tuaura Vallev if we had not met John R
Reasin—a  <hort, strong-foced,
nged 66, with thick grav-white hamr—once
of Baltimore He and his wife Purea have a
heautiful propecty called Rorme that clings
atop a ndege 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 s Tubulous home
steard, Orohena rears imperiously over our
shoulders. Point Venus and Matavm Bav look
heautiful maps of themselves, with
Mooren's astonishing island skvline rismmg be-
varnd, and the white-frothed flash of sea hreak-
inE on its barrier reel m the moming sun

Far off 1 can magine [ sée a little shap
rhostly under gossamer sails—the shnde of

Wwiry Iman,

|J"r-.:'

A&

the Beaele with (Chuarles Darwin aboard. He
liked Tahity, 5o did we (pages 4'W-91)

After Tahiti, the Beagle's orders were to
continue around the world, taking longitude
reatlinge ac she wentl—in New Zealand, Aus-
tralin, the Cocos (Keeling) Islands, and Mau-
rrtius (map, paze 459)

Yankee Whalers Met in New Zealaund

The Beagle arvived at New Zealand’s Bay
of Islands on December 21, 1R35, and sailed
arain on December 30, Severnl Yankee whal-
ers lav at anchor there; otherwise only an
occasional Maor canoe broke the gquiet of
the harbor

Ihere were already a British resident and g
misston i the area when the Beagile arrived.,
Not many vears later, Captain Fitz Roy was
to return gs Governor of New Zealand, after
many of the Maor: chieftains ceded their ter-
ritories to Chueen Victorii by reaty in 1541,




FuTh pdaer ([ saTmse & EngEsar Farem

With those of the ship’s 22 chronometers
that still worked satisfactorily, Fitz Roy took
precise positions for the area. Darwin visited
mission stations and made excursions through
rough terrain, The Maoris, he thought, com-
pared unfavorably with the Tahitlans

But when 1 asked after the Maoris 133
years later, | found that the 200,000 in New
Zealand are now all literate, all nominally
Chnstian, 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, 1 hased mveelf in a
motel m the pretty beachside town of Paihia,
within sight of the holiday center of Russell
across the bay. This is the new name for
kororareka, the settlement Darwin knew,

The little harbor under the hills was full of
hishing launches for hire. We visited the church
it Russell, which wns a-bwlding when the
Beagle was there. The list of subscribers, pre-

"ﬂm greal seda,

miscalled the Pacifie.”

Balsa-log fishing ¢raft take advantage of one
of the Pacific's gentler moods as they skim
homeward toward the corst of Ecundor.
Crossing the vast reaches of the Pacdfic, the
sed-weary Darwin fretted at the prospect of
thous=ands of miles of stormy ncean. “Heaven
protect & fortify ‘my poor Stomach,” he
wroté o one of his sisters.

served in the local museum, includes “Cap-
lnin Fitz Roy, Mr. Charles Darwin, and the
Officers of HMLS. Bragle,” who gave £15.

From New Lealand the Beagle set all sail,
and in 14 days made Syvdney, Australia

“We're studving Charles Darwin,” said the
pretty Australian schoolgirl happily, belting
away with her geological hammer near Mount
Victoriz in New South Wales. LE{E Drarwin
on the same spot, the pupils of Svdhey's Bur-
wood Girls' High School were collecting fos-
sils from the andient rock

Darwin "hired a man and two horses (o
take me to Bathurst. . to gain & 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 abérigines he met “appeared far from
being such utterly degraded beings as they
have usaally 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.”

Durwin saw the strange little platypuses
“diving and plaving about the surface of the
water, but showed so little of their bodies,
that they mught easilv have been mistaken
for water-rits . . a most extraprdinary ani-
mal ™ He never seemed, however, to have
related this mammal that lays eges to his
theory of the slow development of species, A
living fossil—with a bill and webbed fect like
aduck, a cock’s spurs, a4 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.1

Today Wallerawang is still there, but its

*Bee "New Zealand: Gt of the Sen by Maurics
shadbolt, Narjoxat Geocesveic, Apnl |96

TSee in Nationar Groaeappie: " Sostralin®s Pateh-
worh Cresture. the Platvpus,” by Churles H. Holmes,

Algust 1930 and “Stranpge Animals of Australin™ by
Liavid Fleay, Seplember 1963,
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Austridians. Western Austridin has nearly
10,000 full-blooded abongines, more than
half in the tropic north whers many are i0on
miners, irfation workers, stockmen—Aus-
tralian cowhbovs

After the call of King George Sound., Dar
win still had six months of ordeal by sea
nhead. The route lay across the Indian Ocean
by Wity of the Cocos Lslands, Mauritivs, and
the Cape of Good Hope. Thence the Beagle

would sail through the south Atlantic to call
al St Helena and Ascenston and agnin to
touch Brazil to recheck her earlier obseryva
tions. The final lup would be via the Cape
Vierde Lslands and the Arores

At Cocaos 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 (even if The Origin of Species

o = i L a - - L C Lo | - i ¥ i r-
‘,..'1r last toe anchored —unday saflors ride the w id-tossed chop o

werithin Sydney cove. . ..

swidngy Harbowur, where the Beagle anchored

<Hip 0

in Junuary 1856 ““There never wits i




had not also come oul of the vovaoe) would
have brousht him enduring tame

Formed by countless millions of tiny polyps;
the coral atolls were surrounded by almost
unfathomable depths. The polypcould Bourish
only an the upper lavers o the séa, no farther
down than 20 or 30 fathoms: Yet the reefs
they built often rose from tremendous depths
How could this be?

Darwin reasoned that the reefs hadn't rsen

they had sunk. The voleanic upthrusts on
which the reefls hirst formed had subsided. [
wis the same instability of the earth's crust
that he had seen demonstrated so cleariv m
the Andes. As the mountantops an which the
polyp colonlés lived slowly sank, the myria:d
coral skeletons sank with them. More &nd
ever more llved and died on top ol them
steadily renewing the atoll

Thit Beaeie, -aller

10 daye at Mauritius,

‘This 1= rceally o wonderful Coléony, andciemt
Rome., in her Impenal grandear, wouldd nol

have heen ashamed of such an ofisprang L4

fiilll of homesick heroes.” Lhrwin wrote, still
many manth: from home. His Eprglish pride
swiedhed when he reached prosperous Australia







satled on for the Cape of Goodd Hope, armiv
mg late tn May 1836, We reached Cape Town
by mir. 1 could no longer recognize the docks
[ b lost seen from my sailing ship Joveph

1935, Darwin and I wou

(ot |.'||" 11 {1 D€ L'I.':'-.I11|
Iv Inst 1n 1|1|' Ereal sygnil iy 1}IH|

heneath Table Mountmn

s risen

Darwin's Harvest: Knowledee

From the capeé, the Beagle ran hér round
nbout ruce for home, via Brazil. At long last
in August 1836, she spread her storm-tBeached
=dils to the wind alf Pernambucoe—Known to
day as Recife—and pointed her long jib boom

da

.Illw.li Fedl g ruh.'_'ll.u' fii

last fora fewr years,
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=y,

el
-
Diarwin never agnin traveled far ron ._
F

home or family after the Beaele anchored

in Enslamd on October 2. 1836, His vov !
" ry =

s henceforth woaldd e inner one< in

seprch ol what he called the “grand

= heni on which orgamzed  beines

have lwien created
Weakened by illng he worked with

LHIVTI ReRn e i S0 ui andd htting

tooei her the mmnumeralle mec il o
lure’s gigintic puzrle. Nearly a gquartet
of 2 century passatd before, 1 135%, hie

this world with his conclusions
the ponderousiy titled
Crigin of Spreier by Means o)
Nealyrad Sele wr b Pri

Favourdd Kaces im Me SPrveeie
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o evolubion i
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l'oddav, i his carefully preserved stads

i T

i Down House, Kent, his mioroscopu
lelt) <til] stands with its lens Tocused on
e shile, as 1f the brarded save (right) has
st steppasd ot to exclaim to his wifi

about some pew discovery and will mo

:T'F'JF”}"FLHIT

or England. Darwin's record of jourmey's
end stntes simpily
"Uinthe Ind of OCtober we moale
of England; nnd at Felmouth 1 lett the Beagle,
having hved on bodrd the
nearly five veos
A= he closed
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It 15 necessary Lo look forward to a harvest

o persan should possess p “de-

when some fruit will be reaped, some goodd
efHected
e knew whiat his harvest woz 1o be, With

Hang

{4 hatl marmed o heautiful
and,

Down House near Ormngton in Kent

I'd miles as the raven Hies from the

London, but even todny stll amad the Jovel

ness of miral kent Here, for
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afterward, settled ad
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[ ovwer ol

WINES f i it

e following 40

ariirs, restraimned b awn dithidlence

harassed by Increasing iliness, he worked over

his= thecrmes It wns venrs dfter the Beagle
vovige before his famouws The Orgin aof Spe-
cies wns published, nnd another 1
Che Descent of Man [ollowed
Lhirwin = study at Down Hlouse 1= much as

he left it that day

oelare

in 1B82 when his research

sormething of
the tmll, quiel thinker, who wns to be
honored buornal 1in Westmunster Abbey, still

|1--1.".':1r||__n tive room. Hais hard armohmre, with

and his life came o an enil
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the Dot across Uie artm= on which he wrole
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From canvas 1. the |
room, o bearded Darwin gnzes
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His oled cingle-lens micro
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Msational Geographic Sociely s [atest map. a cofstal shelves, the sunken shorelines of an
dunl portrait of the Pacific—the ocean and cestral beaches Bevond the shelves lie th
Lhe Hoor—enclosed as a special supplementto violet stretches of abyssal plains, great ex
Lhis iS5 [ne siide '|III-.-I|- the sun-washed ansesof sediments—-eand, volcamc ash, dust
Bive of the Pacific basin peainst o fitting back fromn meteor: sleeting throueh the upper at-
Frowund—~>o0 percent ol the earths circumler- mosphere, Lthe minute shells of plankton, even
ence. The other plumbs a crumple of unde: the imsoluble ear bones of whides And be-
water mountains amndd slizshes o reveal 8 vond the pbyvssal plains lies the silent perpet
third af the earth’s surface never seen by min il darkness ol the great trenches: the Philip
Lhe 64 million square males of the Pactf e, the kuril, the Tonea, and the deepest o
Choean's o nll, the Mariana, plunmng nearly seven miles
Like the widely halled mop-paintings o As were the Sodietv's previous ocean-floGr
the Indian and Atlantic Ocean fAoors which Yilditienal cogpies ol the Pacthe Ovvan-PictGe Ooe nn
accompaniedd the (y¢tober 15967 and Tune 1969 Flowr, and of eatlier s s prastraying the Atlantic Ceean
GEOGRAFHICS, the Pacific Ocean Floor pri i 1"If i Ih"f,h"’."_ll'".'“II'}II:"'Ir. e i "alll'l'_'_'!
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Brillinnt starin the Pacific’s "ring of fire

Lerm NEErs 1IN SNICaragus e o T
Garlands of coral, ntalls of the Tuamoty | 963 A Mational Lreographic grant helped
Arehipelago seem Lo fopt on the cursving amithsonian voalcantoloemst William G,
Pacific. This photograph was taken [rom Melson 1o study the eruption; s nntl
LG males 1n space by the crew ol Apailo P %5 ['wo-thirds of the worid
. Walter M. Sebhirrn, Ir, Dann F. Eizel et vilcanoes andd S0 percent of 1l
el K. Walter Cunnminghan, cuaring et parthguakes occur on the Pacihic’s nn
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Spreading sen bed meets land, o
deep trench forms, and voltanoes
Vet o sublerranean calderon
Geolpmst: kave Tound that thi
i@ floor s EXpancing s new cridsd
al rock stepdily wells T mlone
pcpanic ndiges SOome OcoanogEri
nhershelleve that the great trenches
rmming ocean basins, such as ths
~ENTRAL AMERICAN  LAND MASS | 2. 000 -mile-long Pacitic treneh svs-
tem, ahsorh the oufward move-
menl As it collides with o contl
nent, the expanding Hoor buckie
hke a scuiflfed rig creating the
trench. The collisian  Compresses
the edge of the continent, thrusting
un mountains, and (orces the thi
ofran PRoor Lo idive beneath th
thick conbineminl o=l SUDTErTh
readts Triction adds heatl 1o molien

ruul__ [GECEnRYy 10 SAENY II|"'I.'I.-I.:I|

throagh fsstres 1w form volcanoes

Eavesdropping on the ocean: A diver (ngh
wiirks on an umlerwater senagr --||_-|l|'||l|r il bedow
oy in the Pacihe off San Dieso. The compiles
buoy automatically monitors barometng pres
sl PN, RO Sl WITeT '!r'|'||-|".ll'l'- i, JENTE SN i .|l'.l|

direction of wind amd ocean cuteent

Scourge of the Pacithic, the crown of thorn:

starhsh{ Acanihasier pance b devours coral-baild

g polyvs; peopardizinge some of the world's most
prized reefzand the very exisience of slands the
urroiand and pirotect. The starfish, once rare, ha
hecome more prevalent in the last few vears 5
chilrels e mow Trving Lo drscover the refson [Or
he popiilation explosion. The predalors are des
Etatmg Guam's coral fringe at the rate of half a
MkE 8 n "lII||| :I'|| thireatlan '|||'.--"‘.1|I.1 s bLamid
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Face and Floor of the “Peaceful Sea”

maps, this underwuter porteait of the chang-
ing 'Pacific was painted by Austrian nrtist
Heinnch €. Berann, on the basts of analvsis of
milliéns of depth soundings by geophysicists
. Bruce C. Heezen of Columbin University's
Lamont-Doherty Geological Observatory and
Miss Mane Tharp, now of the Naval Oceano-
eraphic Office. Careful extrapolation filled
out their profile in remote arens not yet fully
sounded by oceanographic ships,

Ridge Creates New Ocean Floor

Grenlogmists think that most of the constant
chunge in the Pacific’s floor starts at the East
Pacific Ridge: a primal crack in the earth’s
¢rust. Un the Berann painting. the ndge
clenves northeastwird from the South Seas
for 9000 miles before it slips out of <ight
heneath the North Amencan land mass

Molten rock from inside the earth wells up
through the crack and presges outward, frac-
turing the fanks in a crosshatching of hssures
and pushing the existing foor ahead of it (dia-
griem, left). Savs Dr. Heezen, “The west gide
of the nidee. with so much open space in front
of i, is advancing 4 1o 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 expanded northwestward across
the Pacific, it passed over volcanie jets that
pushed up slands, one alter the other; then
the moving fAoor carried them along, as if on
n convevor belt, until they were strung oul in
chains The Hawaitian Islands are the newest
product of this geologic assembly line.

With the decisiveness of an exclamation
point, the island of Hawall assumes its full
stance as the tallest mountlain on earth, rsing
more than 13,000 leet [rom sea Hoor to the
pedk of Muuna Ken—three-quurters of o mile
maore thun the height of Mount Everest

Hawaii and other chains—the Society,
Caroline, and Marshall Llands—all have
atolls as well, thosge necklaces of pinkish-white
coral set im a tropical sea (page 496 Charles
Darwin discovered their secret on his re-
nowned vovage, retraced by Alan Villiers in
this issue (see “In the Wake of Darwin's Bea-
ple” page 449), They were corad crowns, Liar-
win postubated, which had grown around sub-
sicling islands that eventually disappenrecd,
leaving the atoll and its inner lagoon. In 1952,
U. S Atomic Energy Commission engineers
confirmed his theory by drlling 4,208 feet
down through the coral at Eniwetok, in the
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Marshalls, and hitting velcanic rock—the
sunken sland Darwin sad would be there.

Some submanne mountains never reach
the sturface The Pacific Ocean map on the
opposite stde of the sheet marks their locations
with the term “seamount™: 0 companion word,
“tablemount,” indicates ancient drowned is-
lands whose tops were flattened by prehistoric
surl, Oceanographers apply the term “guyvot™
(pronounced ghee-yvo! Lo these distinctive
table-topped seamounts, discovered in World
War Il by U. 5 scientist Harrv H. Hess and
named for Swiss-American geologist Arnold
H. Givot (1 807-44)

To see the Pacihic from' ils surface o s
depths, {old ane side of the double map over
the other =o that the same areas can becatm-
pared. With both sides drawn on the same
projection and scale, the viewer obtmins a
virtual three-dimensional view

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

Conflict on Earth, Conauest of Space

Amid this mosaic of cartographic greens,
vellows, und pinks Jurk the comber hues of
today's headlines: the Ussuri River; flish point
on the eastern frontier between the Sowviet
Union and China ... North Koren, captor of
the reconnaissance ship USS, Pueblo. . the
painful bamboo sliver of Viet Xam.

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 splashdown
sites of Apolle 11—the historic 1969 moon-
landing flight—and its preliminary lunar-
orbiling missions, Apollos 8§ and 10,

Incidentally, this is the Society's first map
supplement to be printed on high-speed rotary
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
from the Atlantic to Magellan's great peace-
ful sea THE END



By JIM BECKER

Hlustrariony by Neationeal
Cicographic Photographer
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ut OW’'S THE WEATHER out therer” asked a
friend in New York when we spoke some months
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the window of my apirtment in downtown Hoanolulu

“Beautiful blue sky, nice warm sun as usual " 1 said,
'‘How 15 it there?

"A ovpcal MNew York day for this tume of vear,”
he replied

SOh 1 sadel “What time of vear 15 107 My Inend
was startled, bul | had honestiv [oreotien
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High tide of prosperity washes over
Honolulu, where record numbet
o] Viiors mnul i residents trigees N
insEtruction andd busimess hoom Here, rautime
Lhe trace wineds, sloops race past two lower
he Hilton Hawahian Village, center am
ieht, aned the hkm Hotel 10 Wnikik
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Yel grace and beauly of hyvgane times
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with Thelr hands o tale of 1ife and o

Fop rhivihm they click eastanet-like tli-ifi

The more I think about Honolulu, the m . VAT wtehood and the el mirli
spgeminfig 1'!“.|'-' ncident becomes. The climate have transformed the Hawaitan capital from
in this city, which I know well as a newspape & plciurescus 1'.|i \fic crossroads to something
'IIflI'-I'l'.'i:". .Jrni s an on-anc-ofl resicdent for AT O hin 7 &n lllj:_illl_'l' (h}) | ‘-lllirfll;'l'n { l|"|-r
nearly 20 veurs, surely must have been de- ni A tourist searching a posteard sack for a
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downtown haseverexceeded 887 b --:1|r-::||||1-.i selecl one showing crines Hinging up new
below 5367, But climate is one of the few I hing buildings as one of palms swavineg in the

untouched by change in the epochal decade Hiisiasl (8L by Fredesick kb

ance Hawall became the 50th State SATTON AL CRocrarHic, Tuls
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le ‘drivers as [requently as happy  rhvithims
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Honolulu today 15 a boomtown, Its population

g growing 3 percent annually—maore than cou-
Lili he fnabionnl rate. 1o 1965 thi e ol W
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description of the snug, reel-gil anchorage ol
he southern coast ol COnhy first surveved n
1706 By William Brourhton. a British MNawvy
captam. However, Honolulu can mean i greh
Heal more, o 1L covers & vasi aren
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| hese 1idlands, o string ol yral dots unmbib
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techmically: the most (ar-tune city in the world
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Hiawarn's setting, the Makaha Valley, has
"We hn
ished the movie just in ttme,” Julie Andrews,
the flm's leadme Ty
return 1o the scene. Y1 we made it on the same
spol today, we'd have to contend with two 18-
haole zalf

A 10 NAaYe SPrUngE Ut e SO0 LS We J-I."I'-I:

since succumbed o development

tialdd e on B recent

courses and 4 200-room holel thal

To most people, however, Hlonoluly meins
i 20-mile-long Lhahu's
southern plain, between Pearl Harbor and
koko Head, with fingers reaching into the
Roolau Range (map, pages 506-7), Ths aren
encompasses modern downtown Honolulu,

urbanizen strip ol

TR HEIEL i

Blessings for m first-bom son: In the lzumo Taisha Mission.
m Shinto bishop prayvs thial a young citizen of the SOth Sinle
will enjoy good health, education. and a long and prosperous Ll
the child’

life. Like many of the otv's Japanese Buddhisis

narents seek Shinio blecsines on happy oconsions

' 1
=] B3

WILD Conorelie (owers Nsing twenty S10res anil
mare, the playground of Waikiki, and such
fast-expianding residentinl aress as Howarl
ko near Koko Head This last was created
by the Iate industrialist Henry |, Raiser, who
lived 1n a pink mansion on the shore
Whether vou apply the narrow or bhroad
definition of Honolulu's size, the city is the
manspring of Hawail. 1 he déeveloped south-
ern coast of Oahu contmns nearly half the
08,000 people. The entiro
third largest m the Hawaitan chaim, is Le
home of 30 percent ol them Approprigte

state s 1aland

Ouahu means “the gathering place.’

Latelv it has ralherng
more &nid more haeler, or Can
estimated 38,000
moved to Hawaii from the Unifed
States malnland n 1968, most 1
settle in Honolulw This is part of
a continuing migration that has

e

Casians. AN

grown stendily in recent years
Varied Strains Blend Smoothls

Honolulu's population has long
been a melange of people, cullures,
and langtuages. It is & rare Miss
Hawan, for exampie, whose an
Cestry
hall & dozen racial strains

not include at lesst

L third

of all marriares in the <tate are

does

interracial

This results in a4 merry mixture
of offsprng and attitudes. Nol
lonearo at a Honolulu heh school

with distinctly

Chinese features sayv o a school-
what I'm Jewish
I just found out.”

“How o vou know "

“My mother told me,

“How Jewish are you?

“1 don't know, I forgot to ask.”

| heard a el

mate, “laliess

I asked gnd discovered the gird
Hawatian-( hinese father
and a mother who combined Chi
nese, Irish, and Jewsh ancestry

Chinese were imported to work
in the sugar helds beginning in
[R5 2. In all, than 46,000
came, and some staved to work
therr way off the plantations and

FREVEe

into urban Hie. Japanese and For-
IrrviIneE 1 lares
numbers in the I880s 1o work in

AVEARTSES I'll:'ﬂ_lrl

fielids. In this century abolt
| 25000 Filiminos were brought m

along with horeans, Spanmrds



and Puerto Kicans, to fake their turn on the
supar and pineapple plantations

S0 smooth a mixture was the resulting
population that when the late Governor S4am
pel kine was asked how Hawat coped with
the problem of minonties, he rephed, “The
secrel of Hawail's racial harmony is thidk we're
il tn the monority,’

Hawall’s populaton ol that time, the Lite

1950 s, wis roughly descrbed sqs o thaed Cau-
casun, & third Japanese, and a third “every
Loy including Hawallans, part-
Hawalians, Chinese, horeans, Filipinos, and
a smattering of others

In Honoluwlu today, Chucasians

else,”

andl  japanese are aboul e,
each constituting I8 pErcent ol
the total. Hut the haoles, who are
migrating i greal pumbers from
the mainland, should become the
|larest serment wWithin a few vears
More come from California than
[rom any other siate

W hy

LFaciiye

i+ Honalultu such an at-
new [rontier?” | asked
(renrpe Sowers, who moved here
from SL Lowms threes yvears apgo
with his wife and dnughter
“The chimate, for one thinge, he
“T'm- 44, and the older you
et the leéss beputiful snow bhe-

=ikl

romes—espoecially when vou have
to- shovel it Then therp was racial
tension bock
violence. | couldn't see any end to
it. OUne day | read an ad in the
paper that said the Navy needed
civil engineers in Honolulu, and

there, and all the

[ jwmped at 1L Thas i3 home now
Comforts Balance High Costs

His wile Peggy added, "We love
it here. Of course, we can't afford
o buy a house
murder. 50 are rents
Honolulu hiving costs are I0 per
cent higher than on the mantand &
futl there are compensations
“We don't need any heat and we
don't buy wintler clothing,” Mrs
sowers 2ail. "We dress casually;
Lr&Orfe Woenrs oosuit about twice o
vear” She added emphatically,
“And
it's waorth iL"

According to one U

the prices nre
hey =ay

it does cost more hére,

5. Buredu
of Labor Statmstics survey, Hono-

take turns sonking in the family fur
swrived before the tarn of the century with the flood of Japa

the Uinsted Vimdle-income  {amilies

"I-u'!l.l'.I--.
require S10,9020 a vear to miake ends mest
almast o thousand dollars more than 1o runnes
up New York Coy, ancd nerrly three thousand
more than in Austin, Texas, the lenst expen
sive city in the burcawu’s stucly

‘e ttead s

evervihing islanders wse, [rom
peanut butter to color televizion sets, must be
shipped 2,500 miles from the mainland, which
explains part of the hagh cost of living. But a
Honoluluy newspaper recently did some com
parson shopping and discovired prneappie
jubce, grown and canned in Howat, selling
mire cheaply mn Marviand, Macadamin nuts

“You scrub myv back, I'll serub yours.,”” Young cousins Adri
en Mivake, leit, and Japanese-Caucasian Winston Gample

heit grent-grancdlathe

lilu 15 the most expensive City In nese who came 10 work the sugar ficlds



Honolulu

T HE “SHELTERED HAVEXR" of the Howai-

Jans hecame o popular port of call for
ﬂilhq'.ﬂﬂp irv the 19th century and a stri-
tegic military outpast after the annexation of
the islands by the Umited States in 1898 The
Japanese attack on Pearl Harbor on Decem-
ber 7, 1041, plunged the U. S ints World
War 11 Now the capital of the S0th State,
Honolulu s a bosmtown of uifice nwers,
resart hotels, and sprawl-
ing suburbs. 113 popala-
rhnm.tw:m-.ul
lj‘l.'ﬁl',,._fl‘lrhl:di'l'li '

| Ii..'Htw.uihuﬁlanui'
ﬂrﬂiﬁm.: Elﬂimu-l‘r‘nﬂwh,u

—a delicacy also grown and packéed in Ha-
wil—wore 93 cents in »an Francisco and 94
cents for the same sige jar in Honolula

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

“We learn from these new people.” former
Mayvor Neal 5. Blaisdell. a native Honolulan
who retired last fall after nearly 14 vears in
office, remarked to me. “Our kids pick up
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"The gathering place.’” as Oahu means 1in =

English, <aw i+ firel arcivals more than 1,000
vears ago when Polyvnesian zeafarers sailed

here in double conoes In 1820 Yankee misswonaries
came Lo convert the Hawatians to Christianity

and o presesve the wsfand language i writing
Some of the New Englanders” descendants

staved, helping to Iny the cornerstone for lodny's
prosperity with sugar and pineapple plantations

that haole get-up-and-go." Blaisdell himself
1= Hawmtan-Scotch-lrnish; for o time he wans a
professional baseball pitcher on the mainiand.

“Look at our kids todav—Ilively, bright,
talk vour arm off,” he added. “When | wus o
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 McKinlev High School to Keep a
speaking engagement. | had spoken at the
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same school 17 vears before. On that occasion
my audience, kargely Oriental, wis 30 shy and
pofite that I thought | had 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, ax T found
when I poked through Chinatown in down.
town Honoluly, one of the last of the old
ethnic neighborhoods left, and itself greatly

reducerd in size by urban renewal. Dozens ol
blocks have been leveled to make room for
middle-income housing.

In & noodle factory on the ground floor of a
tpsy old wooden frame bulding; g dozen
Chinese menin ¢risp white aprons and under
shirts were patting up clouds of Bour dust. At
the same time they were vigorously debating
—in English—the possible outcome of the
weekend foothall game.

My

4 e :
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At the Sun Yee Hing meat market, amid
dried octopus, Portuguese sausage, and raw
fish for the Japanese dish called savhims, |
found the day's special: "Good lean stew beel ™

A theater down the street was playving
a Chinese-langunee picture entitled Baitle
af Inchon. A sidewalk poster proclaimed:
“Filmed in Korea with a cast of Koreans,
Chinese, and Marines”

A few blocks nway stands o htige Buddhist
temple, with o Japanese-languame school at-
tached, and 3 meeting room for the Young
Buddhist Asseciation, which arranges yvouth
functions similar to those of the YMCA. And
freshlv relocated on o new street carved out
of the Innes of old Chinatdwn is & Chinese-
oriented Buddhist temple, where 1 found a
busload of visiting school children,

“We've become a regular stop for sightsee-
ing tours,” a friendly temple member ex
plained. *In fact, lnst Chinese New Year's a
touriat couple noticed that our members left
taken offerings of food and drnk. They -
sitied on leaving a case of Coke and a pack-
age of hot-dog buns.™

The new patterns of life in Honolulu are
wiell illustrated at McKinley High, once Known
as "Tokve High” because =0 many Criental
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
is down ta about 55 percent. Two of our last
five student-body presidents were haole kids
And our basketball team this year has four”

Among the many prominent gradostes of
MceKinley are both of Hawaii's present United
States Senators, Republican Hiram L. Fong
and Democrat Dantel K. Inouve. No other
Amencan high schobl can make that clam.

Big Five Built Island Commerce

Although Honolulu has developed such a
case of mainland-sivle urban sprawl that the
view {rom many i loockout point i= a sea of
shingled roofs, its downtown alzo has grown
—but upward. Some builldings rise twenty
stories or more. Two of the tallest house the
largest banks and the guarters of lawvers,
construction companies, and insurance Grms.

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

National Geographic, October 1969

lands. Merchandising launched most of the
firms; later they branched into such felds as
shipping, pineapple and sugar production,
renl estnte, banking, and land development

Hawaits Montuna-horn Governor John
Burns, who was brought to Honolulu as an
infant, points out that althoush Big Five firms
continue o grow. expanded shipping and
communications [acllities and the arrival
of muinland firms since World Wear 1T have
loozened their hold on the mlands’ commerce.

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

Dillingham Corporation Makes It Big Six

Other firms are growing: one already has
revenues larger than four of the Big Five.
This is the [Dllingham Corporation, which
has diversified enterprises ranging from Hrit-
ish Columbia and Californla to Australia and
Southeast Asia, including much U. S défense
butliding n the Pacihe.

A spectacular Dillingham achievement
Honolulu s the Ala Mpana _-:hﬁl-]'lpinp: center,
built Between downtown and Waikiki on salf
marshes that were filled with coral dredped
from the Pacific. It wos one of the fiest such
complexes ever consiructed and still ranks
among the world's largest (pages 302-3). Signs
on 1ts escalators urge barefool shoppers to
please use the stairs,

At times T have trouble hnding a place for
my car among Ala Moana's 7,800 parking
spaces. Its 155 stores sold 512 7,000,000 worth
of goods in 1968, nearly double the busingss
done downtown The center’s 300-foot office
towar, topped by a revolving restaurand, is
Honolulu's second tallest building. The tallest,
also developed by Dillinghum, is a 340-foot
apartment building nearby

Honalulu's boom has propelled some citi-
zens of modest means to specltacular heights
in finance and business. One i Chinn Ho,
graduate of McKinlev High School and grand-
son of a Chinese rice farmer (page 526).

Ho, 65, told me he began work as an office
hayv in a Big Five bank and later entered the
brokerage business. From his suvings he
bought land in various parts of Oahu “Then
local people started asking me to invest the



Look What's Happened to Honolulu!

funds of their litile hwis,” he said. A hui is an
informal svodicote: 1. ||II|I||'|| [uncds mav bie
$100 or S100.000 and more

“Diaring World War I, when people move

back t

the mainland, | bought up a lot of
i, e continued. "1 was able o purchise
came in Watkiki for 75 cents a square foot’
Whin some beachiront property there reac hed
w3 ) o sopunre Tool, o ool ne WaTADer tris il
iollars lmad out on g
Chey wouldn't fit

Hao also bought much of the Makaha Valles

miles northwe<t of Honolulu, and 1@ turm
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[redehters brnging the goods Hon-
alulu reguires. from automobiles to canned
soln, and carrving away such home-grown
products as suarar and prieanple. Lven Chnst
mas trees are among the NEAriy iU mulinm Dns
M cargo that enter and leidve the port anmally
Oy enough, Hawail exports about 10,00
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each vear—Norfolk pines
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distance a vear bhefore he was slain by natives
on the Eland of Hawaii in 17749, But the reel
apening leading to Honolulu's safe anchorige
was nit discovered until 1794

Word of that anchorage spread among mar-
imers at the beginning of the 19th century gnd
shaped Honolulu's destiny as a Pacific eross-
roads. Ships put in to trade, to buy Haownaii's
fragrant sandalwood, and to hnd both pro-
vistons and pleasure among the uninhibited
islanders. By the time the first missionanes
arrived in 1220, the budding port was thriving

Even the Russians, then owners of Alaska,
triedd to found o colony here. Russian ships
arriver in 1B15:-10, and their crews built n
hlockbouse which has long since disappeared,
Thev alsa constructed a now-crumbled fort
an the tsland of kaual. Encouraged by Amer-
wan traders, the Howiiians expelled the Ris-
siiins o vear later

At miud-century so muny whaling vessels
were sometimes moored in Honolulu Harbor
that a man could walk their decks for half a
mile without getting his feet wel. Rough-and-
ready crewmen frequently cliashed with the
stertt misstonaries. who were determined Lo
protect the islanders from abuse and sin

Sugar Paved Way for American Bule

Honoslulu graduslly became the commer-
cial capital of the islands and, in 1845, the
political capitnl moved there from the island
of Mam In this penod, Hawat was ruled as a
constitutional monarchy by the successors of
hamehameha I who had made the ishands
ane kingdom before his death in 1810

The last of the Kamehamehas died in 1872
when American interests in Hawaii—espe-
cally In sgEnr—were growing, shrring senti-
ment for gnnexation to the United States

Matters came 10 a head in 1303: Dueen
Lilluokalam was deposed ind replaced by 2

“Hill of Soacrifice.” Thus translates Puo-
swienmial, Hluawaitan name for the Punchitiowl],
site of the Natjonal Memorial Cemetery of
the Pacific. Some 21,000 graves e sheltered
within the crater of ihe gxtinel volcano. For
Memorial Day, Boy Scouts decorate each
marker with fiower leis made by school chil-
dren and fags contributed by the U, 5. Army

(o Hawniis men in uniform during World
War 11, about half were of Japanese ancestry.
Manv of them, excluded in the early diavs of
the wenr, flocked to serve thelr country when
the opportumity came in 1943,

republican governmment! headed by Sanford
B. Dole. Rovalist attemipts to restore the mon-
nrehy [uiled. and in 1895 the Queésn wos con-
victed of treason and brefly confined to Jolani
Palace. She received a full pardon the follow-
ing veuar, In 1898, at the behest of Daole's gov-
ernment and President Willlam MeKinlev,
Congress accepted annexation, and two vears
later Haoawan was constituted a termitory of
the United States

Honolulu still preserves symbaols of her
past: Ope 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-
ment 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 hoas sponsored much research
into 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-
guesas Islands in enstern Polyvnesia about A.D.
750, Vovagers arnving from Talht around
the 13th century strongly influenced the cul-
ture and introduced new kinds of plants and
animals. This wae the Iast g migration until
modern times. The islands slipped into o period
of isolation from which they did not emerge
uniil Captam Cook's grrival

Todayv's migration affects all of Honolulu
butl, from the tourist standpoint, focuses on
the curving strip of glittering sand called
Waikikl Beach (pages 5158-10)

The strand = about a mile long, a third of
it contrallerd by the Sheraton Corporation,
which owns the famous Roval Hawalian and
Moana Hotels and operates five others, With
Leonard L. Gorrell, Sheraton Hawali presi-
dlent and general manager, 1 looked out upon
the bench. Bronzing bodies crowded the sand,
poccupants huve an average of 44 square fret
at Waikiki, compared 1o 537 at Conev Island in
August. The waves were dotted with surfers
nn their boards

“To be honest, it isn't a big beach and never
wis, Mr. Gorrell smd. "ICs certainly thaude-
gutate 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= populerity. In 1967 the number of tourisis
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When I iirst came to Honolulu 20 venrs ago, the Roval wna
Lhe most prominent landmoark on the beach, Lookme down
from Diamond Head recently, | had difficalty locating it
among the concrete towers erected in Honolulu's frint
Roded Dodm [pace 523

The tide of visitors has risen steadily since World War 1
=purred today by jel service and round-trip economy (e
of about SI00 from the West Coast, tourts) trnffic 15 expectod
to reach three mitllion a vear by 1953

With real estate prices soaring in Waiktki, even the lower
slopes of 70 1-foot-high Diamond Head were recently threat
encéd with a clutch of hostelries up to ten storfes high. A
public outéry, marked by thousands of “Soave Dinmond
Head"” bumper stickers, resulied in a City Council vote last
June to purchase the contested land for park purposes

Meanwhile, three multistory hotels along Watkiki's main
street are scheduled (o open early next vear. “T've seen d ren

dering of what Waikiki will look like when we are throweh. "

r
B
' =
-

tlocil Dusimessman told me. A solid wall of concrete”

[ psked Mr. Gorrell where it wall all end

“You hear about the point of dimimeshing returns, “con
crete jungles, and all that,” he answeredd. *Bul [ think the
peotle who warry about those thinges are working from o
fallaciowz premise. Tourism is absolutely the best mduysin
for anyv ared that can attract 1.

Men and Money Already n Problem

Maevertheless, there are concerns aboul the growth. Where
will the moneyv come from? Haonolulu's Movor Frank F
Fasl, ortpnally from Connecticut, has proposed o tourist tax
as one answer. Where will new workers come from# Hon
lulu’s unemployment rate already stands below § percent

Uine who ridses these questions = Honolulu-born Lieu
Ther, i Ssew York archi-
el me o Hawait ac n tourtsst. When his ship stopped
oriely 4t Honolulu in 1898, the sentor Mr. Gill got off—and
never got back on

“We el estimates that we will peed 20080 or even

tenant Governor Tom Cill, whose [at

WOLOO0 new holed pooms by JOTS Licutenant Governor
(a1l commented. “We zet other estimates thiat we will need
WL O o even SO0 workers ta man them If we hove 1o
import fabor, and if the imported worker has o family, this
leacds 1o an e<stimate of nround two-thirrds of o llion dolls
needed Tor new housing, communily facilities, ronds, schonls
S

Nir Geill walked to the windows and looked out over
loluni Palace, frontéd by g double row of palms, and Ko
wiatahao Chorch, bult of coral blocks by the missionaries in
FRLE WWaith s steenle and [M aked roof, it would be o cha
icter on A preensward in a New England town. Bevond, the
i Wil i nibhbon of blae

‘Happily, nature has put a boundary on our mistokes
e, Gl sadel. “Most of our hills are too steep to subdivide,
and our ocean 15 too deep to il We're going 1o have
WOrK out a way of e with what we have, and with Lhe
MY COTTIEeT = '-.1.'|'||I BTE COMminege nem ||| PR = |||__||= LR r'l FOFITI=IT
which can make us or ruin our wav of life)

i e B

L-DHSITReEn o fNIge







FE

-

1'

H

Forat- s iy S e ST T

6

.

Waikiki and voung people go together!
Ukulele-plaving Honolulan Moark Borden

takes trme oul (roms B _|l'|- LOTHES CEnLeET Al
|‘-..l AR ||r_'.=||! where e frmns 140§ Tl LT
constnec on e pETe e, SU hrotiged blonde
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Dowager OQueen of Honolulu's hotels, th
corral-pink Roval Hawanan hared Waikiki Beach
anly with the Moana and Halekulan: jn the liate
1a2's: Mow, as skyvscrnpers encroach, the Royal
ratuoe her awn [h-stary addition at right Crum
Laling si=n wiitll g opmatrtier il S EY IO IR A eaL
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Hawatian monarchs chos Waikiki for thesr
fehsles swimming, and =Uring Lasl sear mon
than 1. 20001 founsis CHEITIE A Honoliaiil, i
of the iy skl Lo vist the [amed] beadch.
ple flock to restnurants and nizh
Huahs Television and recording star LDon Hotright

Al mkEnt e
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Where is he? There he is! We're together. After fiving in from Colorada, My il !
koswvel ] waits anxiousiv deft) at Fort De Russey {or hi viishinned, on Armyv captaan i {rn
south Vier Nam for a ive-day rest-and-recuperation leave Jov hlls her foce when she s i
shie Ties nto nis arms, tos=ing o e that st miteses Baine 3 rins F podgtimnl retnton = bl
i [T ITiE | vl 100K | LEE ] == e gt TLiEl Frave M |.: i | |'-:_ | J|.|:| NETLER!
Even the Umiversaty of Hlawai, al b= cam ography and art, and a thoving cultursl cur-

s et ween
has= tourism on 1 mancl As belils o uaniversity
a mile north of Walkiki with a view of thi

maniarement and h

cotrses related o hotel

lravel industry
keeping pace with the growth of Honolulu,
miversily o
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At the Dlole plant, fruit picked in the morn-

Fines, s they
are called, are trucked from the helds to make
theit wav through o sericsol sarting, chopping
machines. Alter

i L —d
Alo cans by hand,

ingt may be canned by niehtfall

shicing, and jJuce-making
shoes are finally
only a few wisps of fuzz remamn unused. Even
the rind has value; 1
Lin the packing line | moel hathernnge Naga-
fuchi, one of Honolulu's many working wive
"1 put two daughters through' business Col-
lege with the monev I made here,
me. “Most al the wives 1

[l l-.|'||

e it caltle Teed

: _-..|I|_' '!.'._ll

mv nelghborhood

work to make ends meet. The schools make
rranrements 1o kéep our Klds until
we can pick them up at four or five o'clock.”

Apriculture workers in Hawan are U

htrhest poad 10 the world, and strongly organ

324

zed, Field hands of sugar plantabions earn al
least 219 an hour, but mechamzation of held
arngd Aciorny operRiinns nas bee) Intense
"We use only about a sixth oz many méen
ps we did thirty yvears ago, Soichl Yonermor
tolel me &t the Kahuku sugar plantation on
the northern tip of Oshu. No hand-culting ol
ane takes place in the helds. When the cane
is ripe, the sea-green fields are burned, filling
the air with billowing black smoke and the
smill of brased sagar. The hire removes the

ir.'-.:.".'L'?. |I'_'.'.'~'II':: the s1alks, !'rllrli'l'll.'!| E"_‘- thoir

sap content T
stalks into piles
Many workers displaced by mec

I'I:'.:'I €N -'-|||§||I-"I_'!'- L EH|T LA
o be trucked to the mills
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e pdnedgeple and s st ries were described
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have moved into hotel and construction work,
where they are more than welcome
[he lnrgest enterprise in Honolulu cor

bnues o be the Federal Government, with
poormous: mbitary and naviad bases, 50,000
servicemen, and an equal number of depend-
pats The Government! fueled Haownail's econ-
omy to the extent of neardy SO00. 000 000 Tist

veRr, st of 1L =peni on \ by
Air Attack Took Tragic Taoll

With Pearl Harbor and Hickam Field on
her western Hank, and Schofield Barracks 14
miles northwest, Honolulun was a steatedi
bastion well betore the morning of December
T 1), %

wen fapancse bombers found eight
battleships, the backbone of the Pacific Fleet,

in Pearl Horbor imap, page 506), Like sitting

ducks, seven were berthed in 4 row

Five ol them were sunk or beached. Thir
teen other ships sank or were damaged:; 188
planes were destroved. Among some 2,400
persond kolled were at least 57 civilians who

perished when the sttuck spilled mto down-
town Homolulo

When the battleship Arizona settled into
the muc, she took more than a thousand men
with her. Cin the memorial built over ber pro
truding superstiucture, Mr. Robert W. Harl
lectures 1o an avernpe of 85 I visitors a dm

Many tourists nsk if the Japanese had exact
knowiedge of American shap dispositions

“wo," replies Mr. Hart “In foct, they
thought at leiast one of the American carriers,

- which were at sed, would be in the harbor. ™

’ . — Did spies ashore help guide the planes? * No

- . rrom the air, Pearl Harbor i= the most visthle

i mndmark on the =land, and hard (o mss

A termilic explosion on the
[erecastle, apparently from the
!-'lll'l:l PICNELr AT tNr M A a eI
L ship blew gp and cagght
fry g was o mass of Qames
the bodies of the dead were
thick.” Thus survivors from th
LSS, Arizong (above) remem
ber the Japanese mir atiock ol
' leremhber 141 For more
than o thousand ¢rewmen, th
Frerkage ecame n tomb
lodlay a dimple shrine sup-
parted on miings above the
Armmoomar s shatiered hull irightd
TS A who died at FPearl

II_—_' T I."'l..l_l-: ll:":l_l s ||_|. =I||"

respects last Memormn! Dhas



Why hasn't the Arvizona been raised? "We
senl divers down in 1947 to sée about bhring-
ingz her up, but their cutting torches touched
off gases mside the hull. Two divers were

killed m the explosion. Tt was decided to
leave her on the Lot tom."”

Pearl Harbor s still a bustling naval base,
with a busy off-duty program of entertain
meni and sporis for the men. centered around
Bloch Arena. which by a quirk of fate was
dedicated on December 6, 1941, with a “hattle
of hande™ The winner was the band [rom
the Arizona

sprarts and entertanment in Honolula to.
day demonsirate an easy maxture of Rastern
and Western cultural currents. At Honolulu
Stadium durning the baseball sepson, mam
spectators eat hot does, But others eat tatmin,
nort of Oriental chicken-noodle concoction,
with chopsticks. Saimin, served in o card-
board bowl, sells for 35 cents at the stadium
It contains [apancse-stvle noodles in a ¢lump,
plus Chinese-style bitz of meat.

“We must be the only basehall team in the
country buving chopsticks by the box,” Jack
Charnen, general manager of the Hawaai [slnnd-
ers, told me. Honolulu, he says. 15 the most
sports-minded city he has ever been n

“We led the Pacilic Coast League in al-
tendance 1n 19687 he said, "and m 1963 we
ledd pdl of the U S minor learues. 1T we evor
win the pennant, we might attract more Heo-

520

lsland success story: Grandsan of a Chi-
s imrmmgrant Giemer, Chinn Ho plays an
mmfteential role in Hawnn's business life. His
investment company butlt the ik, one
al the world's largest holel-condeminiums
(page 300, and 4 new resort community at
sinkaha Here, in the lEats penthouse, be
wears i bnghtly patterned shart on Aloha
Friclav. the weekday when evervone is en
cournged o dress in island style

Many Chinese came as plantation labor
ers. Saving thele money, they bécame land
owners amd merchants Today, Chinese
comprise only O percent of the population

Fast-pured change overtalies Ralakaugs
Avenue tn Waikiki A revolving restaurant
tiips the Jl-2tory Walkiki Budiness Pliza
The pineapple inspired the shuape of windows
pn the Hank of Hawall, dotant left. The
trantic pace of Honolulu's building boom has
caught up with the Liberty Howse deport
ment slore, fghl Phmtograpbed ondy a few
months ago, it hos alresdy been partially torn
down, soon it will occupy the hirst foor of a
new shvscraper hotel 1o be balt on the site

ple than some of the major-lesgoe teams”
The Hula Bowl, Honolulu's ¢ontribution
to mudwinter foothall, 1= always a sellout, and
even local high-school games may altract a
capacity 25,000 fans
An' 1 l-miflion-dollar theater-convention
hall complex, the Honolulu International Cen-
ter, provides an elegant home for other enter-
tnment, ronging from ballet to basketball,
Honolulu is proud of its symphony orchestra,
wihich ‘has a budget of 600,000, In addition
o subscription and vouth concerts, it offers a
WInler opera season of six performances
such achievements prompled former Mo
ar Neal Blusdell to declare, *Thts city s
exciting. We jumped from a sleepy little place
oul in the Pacific practically into the 215t cen
tury. We're pood, and we're coing toget better ™
Honolulanx long felt thevy had an uphill
strugele to convince fellow Amerncans that
they speak English, pav taxes, send their chil-
tlren to school, and have rush-hour traffic. Al-
most evervone has g story about the miscon-
ceptions other Amencans have about the is-
lands. Mine concerns a New York producer
who gave permission Lo the lively Honolulu
Community Theater to present his play while
it was still on Broadwayv—and was incensed
to learn it was being performed in' English
Now some Ramaarinas—long-term residents
—fetr that, with the rapid development of
Honolulu amd the food of new residents and
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1o say helle and goodbve, and 1o express ai sl Mr. Blasdell s conhdent the aloha
rimenlt of emots It symbaolizes  th spirit will sarvive “People make the aloha
hospitality and graceful stvle of life for whicl spirit,” he sadd, “mnd 1 don’t think thev'll lose
he lands have long been known LoD he Chinese alwavs conguered their col
vz the nace of Lite has increased. and with YLEETO] We do the same thing bhere
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welf 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 lookéed bevond the city to
the ocean, shading from pastel green nlong
the shore to the deepest blue, with feathers of
white where the surf plunged over the roef
Behind us stretched the Koolan Range, tinted
purple and o dozen shades of green, colors
Gauguin used in his paintings of Tahiti. As
many tmes @5 1 had seen the view, | was
enchanted all over agaim,

>0 far, plle drivers and cement mixers have
spared  this view. but thev have practically
eliminated the little grass hut which Ames-
ieans lome associated with Hawain I know of
one, however—aon Lhe northeast side of Chauhg
It i5 the bovhood home of Kekoa David Kaa-
pu, Honolulu's urban renewil coordinator

--'H-'I..-IJ-".

o

His full name, by the way, is hekoalauliio-
napdihaulivhokekoolau David Kaspuawao-
kamehamehi His first name relers (o a tree
that grows on the steep cliffs of the mountuins
behind Honoluhy, and his last name means
“rup bearer to King kamehameha " City Hall
colleagues call him Dive,

"I slept in this house until | wenl away Lo
collége in 1954," Mr. Knapu ssid a5 woe eh
teredd the waist-high opening in the thatch
He explained that his father, who is descended
from Hawakian alif, or chiels, wishesd to rear
his chililren as nearly as possible in the hife
stvle ol his ancestors

“He thourht it was a good wav., We didn't
wear many clothes around the place. My sis-
ter and 1 climbed the trees for coconuts and
fished in the ponds, and played in the mud of
the taro patches.™

But even in Mr. Kaapu's bovhood, that was
an unusual wav for Honolulinns to lve, and
the neighbors were upset.

“They formed a delegation and called on
myv father,” he Ll me "'I'i'rr.].' sitiel thiey were
sure my sster and 1 would come (o no good
end. Years later, when my sister had become
n college teacher and I hod graduated from
Harvard, they came back to apologize.”

Mr, knapu's parents have since moved into
a gadect-filled house behind the grass one; il
1# epgier o manage now that both arein thetr
j0's. Mr. Knapu's own two children are belng
rested in o suburban split-level home.

Such s the evoiution 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
one end of ¢ach and gouged o hole through
the white meat | raised one to my mouth
and drank

The pale liguid tasted fresh, untamed, and
mvigorating

“1t's anly like that when it's right off the
tree,” Mr. Kaapu said “That's one thing they
can never change in Honolulu.™ THE END

Svnchromized stars, two false killer whales
{ Prepidorca crassidens ) leap a rope n oppo
site dhirections in Whaler's Cove ot 5ea Life
Park: hand stemals from thetr trainers se=ni
them fiving. Visitors to the 20-acre preserve
can aizo peer through elass al a cross secLion
of coral reel inhiabted by some 2, (0K merineg
creatures, and watch porpolses cavort in the
RAl-spal Choean Scietce T healre, Such shows,
attracting hall a million spectators annoally,
|I[':||_;| finance sei-life atudies by the atfilinted
Cleeanic Irstitube,
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ADVENTURES WITH SOUTH AFRICAS

BLAGK EAGLED

By JEAMNIMNE ViR OUTT™ At Arthur Bowlan warning, | instnetively ducked
{'i,iﬁﬁ’r}|:“ﬂ andd walted for the familiar sound of wind whistling through

fenLners, the ¢eCiriayingeg s€rsam o i LRI s Aastte. And Lin

Phatopranits Hy

-
1
-

the author and an 8.000-foot spur of South Afr wenshi ' ' ohsers
ARTHUR BOWIAND o family of three black eagles. And time after time, the mother eagl

nad attueked, as if trvine o Enock me over the precipice. Unece, diving
sfeepiy Irom Lthe 5 shie raked the back of mv swealer with her out-
st relc e tulons PRI e AL ETO 0T W alst | ||-|_ Lui:hllﬁ:Ji JlIILLWJ'

1 h |
F ¥ |
Frisedd m BRITE 5o

Hu'.rr|h|4-33.| '||||.|%1.|-: FeTarneag 1O WAL H first wiln Jascing

OWINE pages)
tan, then with tender affection—the eaglet Im her nest

ow, [rom the ledwe below, Arthor pointed to a wild confusion ol
wiineEs and feathers pdummetine towarod us Althodsh 1 Bl apiroac e

!l:l P L II_|| ".'.'."l'.l III_||E |.|'| 0% TIE. ."..n_ MOLNer eaele ._|.I_|_ THIITHE

Lty put me oul her mund while o jnckal b i chiallenged het
for possession of & hvrax—a mammal the size of 5 rabhat
locked 1 saviee conflich, these 1wo dmanis in engle witl
aven-foot wingspan, o bussard with g Ave-fool span—tumbiled
Wil I { LAt I e ||| II"-".' AL Thies 'i'||'||_|5 R I LW Lk

Altack!

] i

fve-Dombed by &
FLr8aMing Bagig at fna
vildy oage of a cliff face,
author Cowden ducks
o gvarg e el § 81 Trs
falrgns (laffi. The scane was
aften rapested Guring

FRa TIYE m™al INs =he and
photographer Bowlsnd
studved a farmily af African
ACk E80ES --:'rZII.-=F|
varreauxs ) Nign i Sauth
Alrroa & Drakoniodrg
Hange. Cafcwiating the

armgle of a nr’'s assault

she usually waz able fo
Wl Of frasm Wy
(rigit). Desgite sHatks
Miss Cowden developed
¥ &iri r #ffecirmn
the parenis and thair single







claw at punishing tilon and heard angry hisses from beaks that
lashed and tore. At the last moment, they disengaged and soared up
o the clouds again.

1 Tooked ot the nest. “He's pone!” [ velled to Arthoar. Apparently d
fnghtened by the batile, the eaglet had attempied Highi A h’t,
Then | saw him. Against the rock face, the young bird's speckled L
body floundered and bumgped, his wings flapping tnexpertly as he

fought Tor balance. It was useless. The wind, alwayvs strong on this
mountain, blew his flailing body Into 4 crevice far away

With territying speed,
fhe female (oppositel swonns
foward fhe athor. | wWas

| kniew' [ had o find the eaplel. Only three months old, be wouald knocked sprawling, the
be easy prev for buzznrds before dark. or jnckals or wildears after- recalls. “and fall my swealter
ward. “U'm going after him.” 1 shouted tarn from waist fo shailder
“Nol" Arthur protested. He pointed to menacing saffron clouds 4F Ciawy rafed my oack
in the aftermoon sky, “There's snow coming up. And if that's not (below). Fortunately the
enoueh, the old girl will tear vou to bits™ scratehes ware light

The lemale 15 ugger and
morg agoressive tian har
mate, though colgration is
idfanticnl Her avarsga

It would have been n= easy to abandon a member of my famaly
On my many weekend tnps to the mountain from my home in Due-
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 eariier, at the end of Moy, thot Arthur and that of the American Bald

I saw two egegs in the nest. In July, al winter's height, we observedd sagie and rivais that of

the puny scrap of life which hatched from one. A grotesgue, ungainly the goiden eagle. Bold

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

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

Heaven." It seemed appropriate for a voung black eagle Narural engmres are faw,

biud fire anda droug il

may drminish favarite pray,
fha rabDOfl-5ITe NYraEx,
Sheap farmors somalimes
shool the birds, bhefgving

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

He learned to recogmize my whistle when | came close—as 1 o

many times while the adult eagles were away. And he grew fat on they kill tambs, and
the rabbits and gumea fowl we bhroweht herdsman caplurn he

chigks for food
Mujestic Birds Mateh Mountain Realm

This #ncounter actually had begun long betore Temunin hatched.
Newspaper photographer Arthur Bowland hodd set out to photograph
the black easles (also called Verreaux's eagles) that wheel over MNaotnl
Province and the Drakensberg at the border of South Afnca ind
Lesotho (imap, page 335." I'went along bécause 1 am happiest i the
mountains, and when 1 am watching birds

As we gpproached the mountain on our hest tnp, the harely dis-
cernible track probed a mist-shrouded grove. Then the trees wete
gone, and with them the track. We continued on foot, climbing past
mmmense boulders. Our packs were heavy, The cold ar cut our lungs
Eventually we reached a plateau Aooded with the golden grass of
winter. Its shadowy places harbored pockets of snow. Above us
soared the massve sfab of rock which bore the evre

The morning sun showed a hit place for black eagles. Glinting on
their snowy mantles, the hight raced from mountain to mountain n
vast sweeping strokes In these remote peaks, which rnse above
1,000 feet, the eagles reflect the characteristics of their surround
s Aloofl and relentless, thev live by hunting amd killing, by mns-
tery of the sky, by strength and eéxpert vision, and by their wits,

As we battled up a steep, snow-flled gully toward the top of the
mountan, a gigantic shadow swept over us, Alling the mr with rau-
cous screeching From that day, the gully was our point of ¢contact

*For plher accounts of eagled, see “Sharing the Lives of YWild Ualden Eagles, by
foho Criighend, NaTioNalL GEQOGRAFPHIC, Septembier 1967, and “Eyvo to Eyve With
Eigtes,” by Frederick keol Truslow, Jantiry 196

"
ey 1% [



HICK HATUCTE

'

Wl El:f:5




| -"=--'='--.'"r' &
e

I'WO WEEES: Plump and alert, the chick Ten IHREE WEEKS: entle mother uses her knide
i Ieiecls i) shirecs of il 'I-"-.l_ll' s ol h- -|.|'| ek bt feedd her woonllby ol

AEVEN WEEKS: lemunm wesd | bt

ulultiitke. Festhers (i hrough Aull. Woh- on tag on s el leg——pul therne by the nothor

EICHT WEEKS: The eaplet does his own byt h

ering. Brownixh oliimaee will darken over 445

yeurs, until he is as black as his parent
FYWELVE WEEERS: | hough ndult i AT an
lemujin keeps to the nest. He will not ventore

ta iy untl his fourth month
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with the eagles. The sky unfathngly showed
two ack specks as we Degan the hnal ascent
And as we chmbed, alwivs the femile Ciame
Lo attack

*You two women had betler sort things
it Arthor smd, 1 owis her usus
Arthur discouraged her by shouting or wa

ng a stick

Lo

| learned to guess the probable

arle of her attick from the velocity and di-
rection of the wind—and to duck, ilol g,
to the ground to

OOSs | Plies A AS-3)

wenve, and fling movsell

avod the b bird's ta
Black eagles are among the largest of all

cagles, big enough to dhspatel an antelope or
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BOMAIN ol the Alrcan blnck eumle exlends (ran
couth Afriea Into Egvpt. Wild, broken highland

offer the space they must have 1o survive

Losk

Eaglet's princely phodiie
friciées the ferror oF 8 prematurse
fail froem the nest while Nis
mother fought with 8 pckal
Buzrard. Blown far from
thre nest, hraalonso Oy
swooping bprsardg, Tormiin
taced almost ocertain daath
‘Three months of Krowing
him ware ot goimg 1o end
frer@  Sand the auwtnor
who vowed 10 search unli

che lownd him.

v baboon by sweeping i behind an unsus
necting victim and koocking it from a ledge
At first we offered food simply o entice the
miother closer for |||.|-'.-|:r-|.JI:.- But as out
affection for the earles grew, we bhrought up
foorl so that, throagh the ttér wanter, thie
wotdld have at lemst one medl 4 swieis
FATLETTRL

the e=carpment and retreated. One day |

| AL L CAncass ol A bt at JE

tood only i few Sl ps From Lhe ofered muend
‘No eagle will come so close,” Arthur sad
[he bird sereamed and dived, bait she waotld
wrthur with

drew. and 1 =aw her climbing high. “She's

(g [k vB roach lin' ford Fhen




Lolventures With South Africa’s Black Eagrles

imary feathers and o shoulder singed n a

winitain fre testihed to her part m guarding
1

feeding her Tamily, 1 could notl guess her
II': _|I|||'|i.|| | [ | | fie |

Fagles remain paired until one dies; he was
eriaindy mol her first mate Like all

1 I
lid L LK -|||:'||_ 1L "| :‘| -I:l_llil i

5 in the
Ke- A rl hirusd
arge birds

s He rarel
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attacked us; perhaps that was womnn's worl,

In the nest, the second egpe iisappeared
Foven iF it had hatehed, nature psually decrees
The

chick kilis the weaker or, gettine maost of Lthe

that onlv one eaglel survive stronyer

fooel, starves 1t to death

Arthur and 1 zet up a blind on a ledge near
From there,
wits only o lew days old, we wiali Bl mues

the fiiest (helow whin Temuiin
merizetd as the mother eagle flew 1n with @
hvrax and

In motherly fashion, she would also preen

began to feed him shreds of meat
his neck feathers, and sometimes wouldd fredy
the nest, rearraneing the branches and remos
ing old bhones and fur

J lll' I.'.L..'l.l. L UTEW :HI'- £vEs Were nowv |I|ll|||l.||.,
his beak developed a prominent hook. Becom
i avwaare of his wlons, e fleved them often

l'emujin was three months old when spring

bur=t from branches T4

anel  pushed

{ |
L

through the naked earth. Small flowers car-

e veld, and wcicles melted on the rock
face He was [ully feathered now, althoueh
it would be 4'§ venrs before he ncguired the

chstimetive

neted |

black-and-white plumage of his
[FA e LS

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

o et him airrborne. Intuitively he seemed to
Khow, “Not vel

Now, as | watched him being hlown ol
of sighl, precipitated into flight by the terror

af the hattle between his mother and the buz-
rartd, I fo

L an ll'-.'l'l'l_lll'-'l.i.'r“l.'_' I.'-I'-ul.l-l.lll.‘-lj..-ll.”.'- | O
Hastily T pulled myself up the rope Lo
the top of the escarpment; already the sun
was III'-.'.' 1IN0 LA OIS _-.-i._'.'

he wind seemed to shake the mountam

SUMELUMEes

a5 1 strueeled arainst it Amone



Found

I & faging wind the author fough!
Rer way over a mouniainside o
ihe downed Temuin, Again trightaned
by the buzrards, the sagiet lsaped
up ead was biown away,  flung agajnst
rocks and fossed by savage gusts.”
Two rmlas from the nest she found him
& second fime, His {egs biad [Delow),
Tarmufin submyitied guietly fo being
carried back o fire nest.

Aftar manthe of watching e eagie
family from a Dlind of sacking (left)
ren feel above fhe noasl, the author
iell that the eagiel grow accustomead o
her presence,. But the Sarsnls nover
accopled her, they aifacked when 818

ke IR BT ARTHE® e nE (kEGeE o SNE R ERAE DEWH

Grought their youngsier home, a irig

that required her to climb o the top

af the ¢iiff gand theh drop by ropa Jown

o the nest—"a swaying nightmara.”
Two weeks later, called alolt by his

parents, Temufin soars near the cliff

on ingxpenanced wings (right). Later

e gained the skill that makes the biack

gagie one of the most graceful of fyers







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

| sénrched for an houor. Finally, ns I clung to tufts of erass and
lonked over a rim, I saw o guick movement—ithe Mick of a tnwny
eye. 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 [ reached to pick him up, a pair of buszards ap-
peared over the nm. Frightened again, he Teaped into the ar
Caught by the wind, once more he was hurled down the moun-
tain, out of sight

I tried to follow, 20 did the huzzards. Momentarily they turmed
on me, but then they ought out Temujin. Circling over him, they
unwittingly pitided me to his hiding place

When I reached it, I lifted him firmiy and tied his legs, ignoring
the swooping buzzards. Arthur joined me. Hurrving neainst the
approaching night, we started back to the nest—two miles distant
—with our acguiescent cargo
“'rﬂrll:.ﬂ:‘l! 1f] my swesiler

Atop the escarpment we weore
greeted with the stricdent inerati-
tude of Temujin's parents. YTake
it easy!” | shouted as they dived
il me. "'Pve brousht vour baby”

Two weeks later | watched him
flv. He rase and stretehed, extend-
er] each perfect wing in turn, then
stood quite still. His parents soared
high across the sky, calling 1o him.
He looked up: then, with breath-
taking suddenness, he wos air-
borne (poge 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-
ful abandon. The two hercely pro
tective parents flew beside him

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

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

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

Men who have studied birds sav an adult wild cagle's behaviar
15 not hikely to change from ferocity to friendship. et 1 like to
think that parting look was a sign thit a tenuous current of
understanding had passed between us

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

THE END

Dive!

'The femaie eagie wold zoar

irnter fhve air,” said Miss Cowden,
wrrfl! ahe was hardly visibla
Then sha would foid her wings
and hurtle oward earth wntil it
sgamad Sha must b oof A the
fasl-momenl (e winga would
unfeld [oppositel and her
mameniurm in tha fght arc

that foliowed wolld sand her
once again loward the heighis.™
in Judous fruce, e femeale
swoops in fo sngch § 0ead
rabbif from the author (ebove),
who admets if may have heen
more an ac! of expediency ima
bime of food scaroity than a
sign of friendshin. “She ook
the laod with insolen
triumph,” Miss Cowdean recels,
“remaiming every inch an
uniEmahie birgd of prey.”
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JOURNEY INTO THE

FHE GREAT CURVES of the
Semne beckoned meé on Lhroash
the hedgerowed fields of MNor
mandy, velled with apple blos-
CONTEES towersd with stone

with groz

i cows and powerful Percheron horses. The

|||IJZI ks, s tUureéol

z0ft fragrance of May greeted me as | drove

inland from the French coast on my quest {or
the springtime of our covilization,

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

castle! It was a wonder in its duoy; It still 1=

ST its walls were made of soltd 1ron,”

snecred France's King Phahip, “yel

tiake them
By the throat of God!" roared England’s

king Richard. “If its walls were made of

would I hold them."

[ climbed

Kichard hiad stoodd

hutter. vel

'|'-r|;.|' r.||!||-:|r'-. dbene]  wWrhiers
and recalled his feats 1n
France, and apainst the chivalrous Saladin in
Palestine. In m

4'I|I"] by Lides

qouth my pulse had quick
aof Robin Hood, Ivanhoe, Ro
land, King Arthur's knights, Kichard the Lion-
neart

The very names: rang with chivaln
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v enchantment with By Melville Bell Grosvenor, LL.D., Sc.D
| |'-_|'.'|- chom "."I castie Editor-in=-C hief and Chuarr ol the Board
| | "l. | Wrian le 1 at Tintapel Matonal Geopraphic Socety
poy cpaisl of Comw .|| cotierhil ot
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mrts of Richar castle, 'R

he corficlor ol | story that flowed
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s ﬁurli'r['hﬂrﬂl:_'l't horsemen Lo nobler en
denvors—hhling infidels.”

The Crosades! We'd follow Crusadeérs Lo
the Holy Land, and pilgnms treliking to
shrines such as Santiago de Compostela n
Spatin. We'd triuce the rise of Christianity
from the catacombs of pagan Rome, see Uon-
stantine [ounding a new Rome in the Past—
Constantinople. We'd observe silent monks
in somber clodsters at Citenux and hear choirs
in the cathedral at Chartres (page 540)

Wlet's the glorious
volunteered Charles Hyvman, art director
“and explam visually how médieval nriisans
bailt Notre Dame in Pans”

*“Without Mohammed, no Crusades,” ob
served Anne Kobor, illustrations editor

surely we'tdl show  Lhe
Islam and the many contributions s cullure
made to medieval civilization—arts and sci
ehces, schofarship as well as spices

“And Arabian steeds,” Mr. Severy sand

chivw stamed] elpsc”

SgfEIne. vienr ol

Golden Age Leaves o Lasting Imprint

The resturgence of trade sparked the growth
of towns, the rise of guilds. banking. the par
leving that led 10 parliaments; and the learn-
ine thal gave s the universities of Bologhiy
Paris, COxford. While todav's
campus turmoil dinned in our ears, we would
savar the brawling life at infant univarsities,
where many of the scholars pursier
stuchies, but others attended mainly to tipple,

Heiddelbere

=Erious

riot. and wench.

We'd see shrewd merchants bhuilding silded
empires of trade. Wealth of the Hansealic
Laperye thot Imked cities from London to
Libeck on the Baltic 1o Novgorod m Russia
produced & sunset glow of chivalry at Bruges,
a canal-daced Flemish citv 1 find enchanting

Jousts served to channel warlike passions
into courtly cisplay. Associated with them
wias the chivalric ideal of romantic love tha
put woman on a pedestal, worshiped [rom
afar by knizghts who broke lances in her honor

\s armor grew heavier, the knight's role as
[ hier
e scorned as infants the

WaArror The noble gendarme
(Mman-at-arms)
peasants who fought on foot. When this k-
fantry came of age and could hole the knmght's
breastplate with a musket ball, he paraded
his gleaming armor more for prestige than
protection. Our chevalier hacd Decome a cour-
tier, sometimes cavalier In his treatment of
lesser mortils, but ever chivalrous and cour
teous to the damsels he courted

Professor Renneth M. Setton of the Insti-
tute for Advanced Study in Princeton, New

ETEW

2

Jersey, joined us as principal author amd con-
sultant, 'Other scholars penned sprightly es-
spve: Norman P, Zacour, University of Toron
o Urban T. Holmes., University aof North
Carolina; T. 5. B Hoase, Oxdford Unmiversily]

Faul Murrav kendal

JOhio University.

NATIONAL GEOGRAPITIC writers and pho-
tographers traveled through the medieval
world—UO anterbury, Cluny, Cologne, Cracow
Constantinople, ind (rom Norman Sicily o
Hanseatic Norway, Mont St Michel to Mecea

At long last the labors of creating The Apge
of Chivairy were over, The other day Mr
Severy and 1 paused to leaf through the fin
ished book, feeling the contented glow thnt
comes I1rmm :J_I-_]Ill_"-.':;l_:”_' whaot we had envi
We examined the stunmng |6-page
foldout—ihe complete Bayveux lapestry in
color, with Willinm the Congueror’s mounis
splashing ashore, his knights nding to vigtors
aver the unmounted Saxons #t Hastings

I asked Mr. Severy why he was grinning

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

STl

The horse—and heroes, and handsome
ladies, and more than ten hundred yvears of
thrillime histor 2 - a
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Southern~*" .,
California’s
Trial by Mud
and Water

By NATHANIEL T. KENNEY

-
Photographs by BRUCE DALE_
Both National Geographic Siaff ' ¥ |

- -

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 Harney, 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 mountainz flowed like water.,

552 ixvacuroNe (© RATONA SEOURAFNIC WAGRTIWE







(:)"l-l'l. AT HIS PERIL does man tamper with natare’s
delicate balsmee, or ignore her ermatic wavs,

In Southerm Calilornmia last winter, torrentiadl mans
tumed lire-denuded land into o Niagara of muad, taking

muore than a hundred ives and wreaking has

r\l 1111 L} 'iTI JdFTAES W II-I"F' et Kl Ilill'] I'Illllr |Jr1'|.'.'-|r|||||'-|!'|

on steep hillsides, In the northern Midwest,

VETSLIS o fozen time bomb el off by the warming

hreath of SPTITIR brought Hood and destre

I]..;._ll[l,lrl: Hon o parts of fve states. New tools for

wenther forecasting helpod avert widespread

disaster, but where man let down his guard, nature
thrust with wounding speed.

o exanmine these cotastrophes, NaTrosar Greo-
CrAaPHIC dispatched two teams of writers and photog
raphers. Nathaniel T, Kenney and Broce Dale portras
California s suffocating mudslides in the accompanving
urticle. Peter T, White (helow, second from rght ) began
his coverape of the Midwestern Roods with plutographer
Thomas A, DeFeo at lest warning of record snow packs
Here he jimins Gen George A, Lincoln, Director of the
OHlice of Emergency Preparedness (holding map), on i
domage-nssessing Hight, Mr. White's artiele. mcluding
a report on hardest-hit Minot, North Dakota (above)
hegins on page 574, —THE EDITOR

Soldiers in a losing battle stack sandb wainst rising water and mud on Glem
(rlencoe Hewehts Dinve A sign, posted by peighborbood bachelors who call themselve
poval Gsiiarel, beapinks the commuuni pluck. Seconds later a mighty surge awep
pastal plans, record spows catsed death o meel eventually in the Los Angeles area
aling avalanches and. yet more property was harammuing passers-by on Hollvwood's
LA ITIA O A 1n the NMidwest -|-ri:_: L s =<l |':|||j =V R
ter |lf'll|I'.I'II.'.'Llllll." Hoods in the lowlgnds "“I'.Il" up, sinners. he shouteod. Nk
Much of the catastrophe I witnessed myvsel our peace with mother nature or she'll wasl
espectiuliy 1o the steeply tilted canyons nnging vou into the Pacine!”
midiown Los Angeles. Chiefly | soughi to learn Next day, when 1 met Dr. Martin L. Stout
its causes, and whether anvthing can he done iassociite pralessor of geology from California
0 prevent i recurrenc state College at Los Angeled and a Jeading
Within an hour of landing in Los Angeles engineering geolosist. 1 guoted the street
I heard a proposed solution. One of those carner prophel with some amusement
robed and bearded soothsavers vou're bound “"He's more meght than he resalioes.” said
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outhland sun shining dayv wlter pleasant G
(I the hills and mountnins the thick chap
arral dped mto explosive tnder, as nlwavs

and upwards of 100,000 acres burned
In our

Fp— i | | § i r i ]
grms i erass and brash l!||||||'_ .I-I' L5

Arga we answener

itd Chief Engineer Keith
E. Klinger of the Los
|||'|I.I'-'I‘.||'I|"

if Wi . TECOTTE,

high-fire season.”

|I|I' s -'|1r |”'|||!|.'.|":|

Strain of his ordeal rellects in the face of

Putnck Hamre wne-weary after

prichitie ofl [reshels ol mud o R T

om Lhe fate ol o petrhbor rist

Huin retgEns i the Kitchen of the john

iy
! wkreled Teme O Lyl IR r:,.._||l | Jres

A\ high-sthool voluntter indpects litter IOrn

i oon o strky ow that mose absve the level

cfL trickles ooze from the living room. which

CUNCLE WELD] TR

i - - 5 B f— | i 4
LI ol IrII NOGrA 5 N3l |I"|'I:| L HETTLRRESS i

to i i Loraell
troved

urniture ey il sfored ot sails

keeming oA melghbor’s garage. [nsyranct

overed nothing: most home underwrniers

aniry

more Than 6,006

yaeeles County Fire

ICredses, we lnve o expect s BEach veas

W and whetrever

et |
| | II-
= k=

" R | " . | .
v hinve peonle, vou have Lhe danger ol b

mMore pEopie Jo 10O §

A rule of thumb applies to any Southern

Califorma watershedd: Flood 1ollows fire
“Hurn a hill,
apacily to sonk up even o pormad tfain”

Willimm 1

the e Aneeles Mabonnd Forest overlooking

and it losex nearly all jis

exiained Superviso: Liresser ol

r|-_||' il

Los Angeles [He water rishes







measurod rainfall never equaled dunng wny
like period on record.”
Immediately the surface mud and egravel,
retly well soaked, washed from the slopes,
smashing mmto hillside homes through doors
and windows and trapping people in their
In their lower reaches, outrageousls
swollen rivers choked themselves with debris
and rampaged out of their courses

After flood came landslide—to be expected
i view af the area’s geology. Formed by de-
posits on the bed of an ancient sea, the syb
terrancan earth consists of many layvers, some
ol them clay or other shippety material

Cheer the centuries, movements of the earth
thal characterize this highly active eiurthquake
pone have Ulted and fractured the

lyirids

avers into
a jumble. The mid-Janunry rains peneteated
to normilly dry sloping layvers and loosened
thetr bonds. Also, the sheer weight of water
sopking the upper soils mayv have been partly
responsible; m any event, shding began at
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 rainfall as
much ue 800 percent above noermal, It rained
freqgquently, with occasional clear periods,
from mid-January until Sundav, March 2. By
that time Los Anpeles had received a record
25 inches of rain—almost twice the vearly
average—with the wel season still not over

In the Los Anpeles Basin, a slugeishly
drained coastal pliun ringed by mountains,
nearly 100 cites occupy land once devote
to agriculture. A score of these cities nestle
m the foothills. As they prow, they push ever
Larther up the slopes and mto the canvons Lhal
drain the San (abriel Mountains (map, page
i6). The flal land of the basin yvearly prows
searcer and more expensive. And a house with
a view s fashionable, even if it must be pegged
to the hillside by stilts.

Glendord, population 32,080, s & typical
foothill ecitv, an atiractive

self-contained

Anything may help. A neighbor adds a
mailbox b & dike protecting the home of
Celendora Police Sgt. Willinm H. Hoyes, Jr
Thingh the gravelly stream fuzl erodes Lhe
barricade, rains slackened just in Ume to
save Serpeant Haves's home—already in
undated three times Dunng this onslaunght,
the sergeant watched helplesaly from across
the street, irapped there by the sudden cias-
catle when he went to rouse a neighbor

Sl

community roplacing the fragrant trees ol
laree citrus groves. Althouwsh the oity saffered
no fatalities, it counted 160 ‘homes badly
daomaged and five destroved ar stricken be-
vond réepalr

Crlendora’s experience, i seemed Lo me, wis
the entire Southern California catastrophe in
microcosme And the personnl disaster of Lorn
Rimer, who owned a 545,000 rambler on
[Hendora’s moderately steep Ranbow Dinve,
typified the experiences of hundreds

“Mre. Rimer and 1 came here from Punx-

sutawney, Pennsvivama, in 1947 he sad,
“and bought a house on a nice hillside. Then
last summer the slopes behind us burned—for
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vels and sandbags

o above Hambow Uinive has no Bododd
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["he first heavy rain came on ' Sunday, Jan
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coarse gravel and boulders We fooeht it all
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we had thing

.8 Wiednesday n liaiadd =t wink
i, By the ttme | reached the window, th
LW Was gone. A netghbor was clinging |
OW CciavVeés ol IT I ML S .I I E CUHTTENL T ||
off his boots, but he made it to high ground

Hit” Window Frame

Eseape Harard: A

.i';." W U | IS¢ WaAS an 1siand, A wii
oW et go, lettin Foanom will of waler nad e
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sk, A sbhort cicourt o Ui
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wiring had charged the metnl window Frivm
I can’t do i vhit shouted
You'll have o, | smd “Ofherwise wie'll
e buned alive
‘Un the third trv she went oul, and 1 wenl
throueh Behind her l was 20 |-.-'_-r"I gy that |
liarely felt the electncits
he waler swepd os miavbe a hundred
vards before we could crawl o o house on 3
high lawn. 1 couldn't understand why [ was
unable to stand up. Then | chscovered ma
pajamas were filled with heavy gravel. My

s e re wrril bleedine. But we were <infy
Nightmure on the Freewns

Uhe expernience of FEdward B Jenmings of
Fullerton contained a pecubiarly modern ele-
ment of nightmare Mr Jennings was drving
an the Pomona Freeway when an onseen (orc
serzed = eor and carried it sichewnvs anto the
median strip! The chiff above the highway had
coliapsed (page 305)

| |i-1l|I| i s@en Lhe .|I:-'i_-|ll|| CEITVE Ll m. e
L Telt as thougeh I were in A boal béng tossed
bout in a storm,” Mr. Jenmings told m

T

&n there was the Ssoledad Canvon inco
dent, & Hollvwood terror movie come alive
It centered or H.I:|:!| L), Heler's riunch o T
santa Clara River, Affca, USAL a5 Mr. Hs

alls hi= place, rents exolic animals L

tEr |
makers of movies and [TV hims. You may
have seen some of them: the tger in the Esso
commerciml; the Ford Motor Company cougd
The Santa Clara inundated Alnca, U.S A,
pid many ol Mr. Heller's greal carmiyore
were free in the night (o ream the countr

: i | ! i
-1];_'.'.:||'| RSy "|-'..".|||-|: ¢ live within

g 15-mile radios. One can imagine the pand
nad the |
Hutl they didn't, for al communications with
the ranch were oul

Yoty there was Little danged

“When the water reached the cages,” M
Helter said, “we trunguilized what untamed

nimids we had Unfortunately, we lost a diog-

elfer nemshbors known the [acts

H— s, Hers, a (aruEar—whnen o dam buresl
hefore we could carry them oul
I||,|'|: '.'||'|| AtLeEneleEry L4 |!|:- A : s RieEs<

A turned to the reéscuée of our gentle amimals

Children s treasuresclutier John Caufield’
:|..|!_ R ! ".:-:.- |-|;'. |: y - = s | |= TLH
icde. As an epitaph to the mud’s yrim work

book at lower Jeft displays the title Lot

Wavled aricler Giters the Iammly an escilk
Ly Lhhe (i i VARLALE [WIHNL LI ol Lt
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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 arei We reached it by forming a
human chain. We opened the cage doors and
citlled the animals 1o follow us

“Then came the only benutiful thingin our
catastrophe, Together the men and the won-
derful animals strugaled 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 amimals
waited patiently while we made makeshifl
quitrters for them. Certainly they could have
run away, but they didn't. They wanted to be
near their human friends”

Children DHe in Their Beds

CH human tragedies none 20 moved me as
the deaths of little children where they had
most reazon to feel secure—in their own
hames, in their beds. An avalanche of mud
that damaped no other 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 a house from atop a
Castellmmore cliff onto Route 101, the heavily
traveled Pacific Coast Highway, near Sunset
Boulevard (map, page 306),

In Santa Ana, near Disneyvland, ingenuity
saved several blocks of howses along Santiago
Creek. When the swollen strepm threatened
to cut the lots from beneath the homes, citv
officials bought hundreds of junked automo-
biles, then called on the United States Marines.

Ol of the sky swooped a huge Marine
Corps helicopter, bringing car after car as an
caple carries o rabbat (page 5369). Five thou-
<and wvolunteer workers gathered in Santa
Ana, risking their lives to help position the
wrecks in the breached hanks, to shovel, and
to fill sandbags.

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

National Geographic, October 1969

ager G. David Taveo, himsell about to drop
from exhaustion when I sow hime *“Most of
them are voung peopie, some from Watts, the
black ghetto in Las Angeles. You're not likely
toy hear me eriticizing our vouth from now on."”

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

In the Santa Monicn Mountains, Twentieth
Century-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 1.os Angeles, I found no community
that had not sustained visible damage. At
Ventura the river burst into the yacht marina
from the lnnd side, flling the harbor with silt
and wrecking most of the wharves: A hundred
boasts were buried or swept o sea, and two
hundred others suffered damace

Santa Barbara, Carpinteria, and Montecito
took savage beatings. Rolly water inundated
rinches in Ventura, Santa Barbara, and San
Luis Obispo counties, destroving 530,000,000
wurth of oranges, lemons, Rowers, sugar beets,
vegetnbles—and 4 mushroom farm

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

Defenses Paid For Themselves

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

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

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

(Continued on pape $00)

Nearly buried alive, Mr= John Gonzales lies pinned beneath the rubbie of her home.
"By bables are in the front room,™ she screnmed g neighbor Terry Hamd arrived o help,
After three hours; rescgers uneovered the lifeless hodies of Joe Gonzales, I years old,
and Steve; 10 months Dhzaster struck when rains loosened a wedee of hillssde behind
houses lining El Paso Drive in the Highland Park area of Los Angeles. Hartling down,
the shide singled out the Gonzales home and slammed it onto the street
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Where men met mud

1% LONG SIEGE ENBED, Ralnbow Dirive in (len-
dora slowly digs out beneath o sparkling sun
(oppasitel. Rumpled foothills of the San Gabiriels,
strippeeed by firfe and gouged by sains, wall canvons
that spewed devistation with every cloodbuarsi
(endora suffered the worst omslaught on Jan-
uary 22, when torrential rains funneled a wall of
water; mud, and debiris into Rambow Dinive (photo
kev at léft) The roaring flood shot past Ralph Johin-
ey’ hotde aned hurled itself at the home of the
T Lorin Rimers, who harely escaped threugh a win-
I i hordy clow ttext, pages S360-63), Uhn down Baunbow Livive
] e R i it swept, leaving few homes unlouched.

Dy In scores of other Glendoras (below), mud and
water hrought havoo and heartbreak. The final
ell: 101 lives lost, o billion dollars in property
damage, 150000 persons evacusted. Heartwarm
maly, wherever misfortune threatened; fmends
and stranpers focked to help

As the rains spent therr wrath, a=courge siruck
from the sea. An ofl well in Santa Barbara Channel
sprang u leak, poshing hundreds of thousands of
rallons ol ail tosmear beaches and destroy wildhife,
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A mountain moves: Heavy equip-
mienl ghaws a2l a mammaoth slide
hlocking eastbound traffic an the
Pomaona Freeway, normallyv one of
Los Angeles's most frenetic arteries.
Rains seeping through the soil lu-
bricated a laver of ¢lay, tnggering
the avalanche in the San (:ahriel
Vallev, Muore than 200,000 culnc
vards of earth clozged the high
COne hommified driver felt the
chifting mass lift his speeding ayto
and carry it onto the median, but
he escaped unscathed (lext, poge
Lrrading and terracmg the
slope - may prevent future slides

W

sfi ki

Wrecks to the rescue! As Bood-
waters ruge down usually dry San-
tineo Creek In Santa Ana, a U, 5
Marine Corps hélicopter airlifts
junked autos to shore up banks
that might crumble under home=

mken 1o tnme RNoods anid slides

“In the Loz Anpgeles Basin, for
exumple, the lower San Gabriel
andd Los Angeles Rivers burst thetr
hanks in 1938 causing heavvdiam-
nge and loss of life. Hoth nvers
have now been hroueht under con-
trol. Last winter thev gave almaost
no troulle—and the ranfall was
double what it hac heen in 1938

“The Los Angiles County Flood
Control Ihstrict was established
ns lone ago as 1913, after a bad flood the vear

wlj HiEg

iTeN ) F
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To defend against rains, the trigegers of

hefore. The Federdl Government began did-
irie such local groups on a major scale in 1936,
Since that time, 1.3 billion dollars in federul
and locnl funds has been spent in Southern
California for fiood control

“Were the results worth it? Well, we believe
the present systemsaved 1.5 billion in damages
that didn’t occur, megminge that everv dam and
dike more than paid lor itself

“The big problem is building adequate de-
fenses before more people arrive and get
clobbered. The Santa Clara River, for ex-
ample, his Aooded for centuries, but il didn’t
make much difference until the recent popu-
lation explosion in the vallev,

“This wintar the river really hurt a lot of
folks. Now, while the control agencies are
busy working to tame the Santa Clarg, it's a
pond bet that some other valley will fill up
with people overnight and take a beating
before we can get Lo it

flood, you must Know the worst you can ex-
nect, hased on measurements made over many
Few of Southern California’s ramfall
records go boack more Lhian sixty yvears, and
the recent rains, as the newspapers put if.
wiere “hundred-vear rams.” Thos Rood de-
[enses planned to cope with the worst ratns on
rL'{l:Iﬂj were not lil!iql' l.']tl.-l_l.:-_'h. J.Jl |.|:IL' j.L'”."J]'L'
will be destened to o higher standard

WA S

[ B
Scientists Chart Farth's Hidden Flaws

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

“Chut here the ground structures are so
jumbled we must have a detaled under-
ground map of every prece of land we use,” he
said. “Seismologists chart earthquake-cauzing
fanlts: soil and earth scientists map unstable
gppropriate

surface snils: [oresters select

viegetation for cover.

3615



“Urerolopisls ke mvsell also Inspect an Lures it 1o thelr grading wecihcn 14
ma the deeper strata. And 1 mean ‘inspect sustained more than minor damage
We sink bhorings und even go down inta somi Vvimonge the regulations spdscilically
ol them, Air photos olten show things Vol gl preventng the nssic fre-flood < | LEETICH
can't see an' the ground. and we u<e them < o ban on smokine (even i autome 11
i _’.| Fis crilicial 1oot) LS (i ng tnae d il
YYIEh better kno it e ridar ool ety A S10.000, 000 Repair lohb
EvVE come sound bunding | Al Nre regl
ARL0 pHrosds e best in Lhe MNatian, & Ln e, vi v all majon
e Stout. In 1952 L e gseer] oocits heds gre 1n four nationnl for Il i
wrdinance prohibitms constroction on dan rharged witl ne: for these natural flood
gerously steep slopes, on uncompacted fll, o defenses 15 the U 5 Forest Service. Actually
- known unstahle areas, Surrounding cou forest” 15 a misnomer for the scrub=covered
Lies have sance passed simiar code= | he cfly's pothtlls, although timber clothes th Zh
effective “green hille” statute, requinng scier country farther east. Onginally established
tific lnnd<capine and drv-season irrigation of olely 1o preserve the delicate watershed, th
the ground cover. went on the books in 1901 arests now play hast to increasing millions of
Last winter proved the worth of the o racabioniEls: raneers counted M-

regilations” saud Martin Stout. “Few <imo chivaiddual visits in 196%
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Dead end: An everdeepening washoul eleaves (Hencoe Hetghts Dirive a3 ains still pelt Glenidiora

PR
I'III I-I

"This feaso

P Oiresl L 19

s 5ireich ke bhared wendons mesprls
|

Lhetrey FE Sells eventuall cumbed to Hoods, and shdes piled 10 feel of debris againel b

n visitor wears and tear wall b
our problems.” 1 heard Angeles
rvisor Bill Diresser tell the Laos

Angeles County Watershed Commaisston

' I'.‘i.l L fiist

0 Many pridyges, roaids, and tratls

stmpdy won t be able to get im. Wi

thirk it will take all summer and the hetter

part ol =110

L0000 to put us back into the

recredtion busiiness,

When the

1 h L LITTIE

streams leave the IIZI:II|"|.L| orest

e responsibility of local distric

Aood-cantrol orsanizations. Their debreds ba

sine cleansd

fams afofr

the water ol sttt their holding

1L antil it = sale Lo release in con

trolled amounts After this the streams cross
the coastil plmns m stordy concrete channel
built, hke other major flood defenses in th
southlond, by the U. 5 Army Corps of Engm-
neers bul turned over, with a foew exceptions,

matniehance
Water Is Short Despite Floonds

In thu 5-':,||'!'— the Bow 15 swellea by |'.1-_,1_-.
rutofl from the roofs and streets of the urban
areas. | hus avermented, the nvers head for

the sen, most of them still in artificial chabnels
ol eavy concrete

1 B 1
FAFED IFMEANGOT e Rareh hl. [ riuteTonssd LeeEs L' n



L0 wWe now s1t Back and watch them go?’ Iriend Lonn Bimer to confirm several detail

aid Stanley Steenbock of the Los Angele: ‘How are vou making out?" 1 asked in the
Lounty Flood Control Dhstrict “No. Whnt course of the conversation

gver 1l looked like Lhis winter, Southern Caly Fine, hne,” said Mr. Rimer. “What with ol

iornia has a water shortage because of its de Ehe Hood deductions, 1f wa
K &

WITIINEr= W e import o0 percent of our water Icome Laxes. And my reid esta

il high Cost from across the mountains never been better
catchy all the local water wie can "But what about
urs and turn it onto 26 “spreading '‘Cih. that.”
grounds,” where it sed ps mnto natural under history, It's <iill up there under the mud

TN SO ae ||.l'-.'|- |"--r1- tli-_:-|_- L Ean s |||-':I_'=|_ A NeEw |-|__-.:

pumpesd up G5 necessary “In Glendora?” | wanted to know

Wwhen the floods ended, 1 returned East “Where else?” said Mr. Rimer
§

While writing thi le, I telephoned my ace on earth’




atellites Gave
Warning of
idwest Floods

By PETER T. WHITE

Matromal Geographic Stadfl

Phetographs by
THOMAS A. DEFEO

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

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

He and hiz collesnzues had been working with
unprecedented topls to enhance flood [orecasting.
Pictures beamed to enarth 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 snowbound
places by helicopters, sampled the depth and quality
of the snow pack. Tt was ns much as four feet thick,
three times thicker than in normal yvears: by late
Febriary its moisture content wis extremely high,
the equivalent of six to ten mmches of water—and 1l
covered thousands of square miles

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

Along the rivers of the northern Midwest scores of
towns lacked permanent dikes. People shuddered.

Town hecomes o lake as rescuers salvage a faomily s
helongings in Mingl North Dakota The deluge struck
last spring whenmelting snows overfiowed riverbanks
and threatened devasiating floods across the northern
Aidwest. Unprecedented sudcess in anticipating hisgh
walers pad butlding defenses ngainst themn saved most
communitizs. But Minot stapgered ander o direct hit
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turns M) degrees northwest to meel the Mis=  much sand and plenty ol molsture, so atil

sissippl ot Manneapolis-5t Paul (map, next compact well The more compaction, thi
tire). Aloneg this bend runs U, S Route 169,  better it'll hold. Watch oul
el atop its two northbound lanes a dike was A vellow monster roared by on nine-fool
Fi<ifee 1= feet wide at the base and three andd wheels; bringing etghity tons of elav nt one clip
a half miles lone (oages 584-51 That was one of the scrapers, They scraped
clay from a hillside, spread’ it, and rodrec
“Fat" Clay Makes a Good Bike hack for more. all '-.'.'I:I|.l||' Stoning

['Tucks tlumped piles of blue-gray clay Six oul of seven North Mankatoans live in
bulldorers and Fracders spread it i ax inch the food (AEIN, akicl li'."-|ll'!'-' that Tt diks

lavers: rollers packed it down. The pace rervhody seemed to hove o g 15 I'i L0l L

ever let up, or the noiss evacuation. A lady on Belgrade Avenue tolk
wed up close Lo o supervisor; a civilim me hers. My son-ie-law and his inends wil

L& Army Corps of Engineers come with a4 truck and bnng up the freezer

" e chouted Why fat¥ “Not and the washer {from the bhasement ] o stay




PrelHood patrol deplovs from a UL 5. Army helicopter wiith [hako i1

lepth’ and water contenl Such survevs by the Weather Buresn, an ag { the Environ |
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Satellites Gave Warning of Midwest Floods

with him, but my grandchildren are afraid of
my dog, 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 o bookshelf sat her home-canned penches
and saverkraut In 1951, when the dikes hod
collupsed, her preserves were swamped in
the basement, and she subsequently hud to
throw them out. “The health people said thg}-
tlﬁ]iﬂlt be contaminated "

Store und 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 | 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 boxes? The president took me
into the vault and pointed o a ggantic 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. brimymed with rubber overshoes and
flashlights, sent by Civil Defense from Min-
neapolis. “For the dike patrol,” <aid the chief

Lt

of police, “We're signing up volunteers.”
The city administrator maste rrmn:llurg 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 and bubbles up behind it (page 3577
“Then vou have to move fast With sandbags.

Please 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 increased. velocity,
would soon be scouring the dike. Hence a

stretch of the dike was to e protected with

polvethvlene, held down by a revetment of
20,000 sandbags (following pages). Filling
these made for a hectic afternoon, 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 hnin_g—and YOu never
learn who vou are ns surely as when you're
filling sandbag=" 1 teamed 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 37,0000, trees and

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







i
| I \ i | F ] | | i | HITET i
i
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LI 1 ethank hid been ¢l flected] o bne runoff from the Minnesota Kivel

i1 urnecl FUCKES MO CiuImpen Croge- drmnage areg whiich, apstrtam of Mankato

wnks of hmestone These went thum; amounts 1o 14,900 square miles Most of th

g down the slope; as thev settled they hined ribbutaries up there—the Coltonwood, the

Rt (i b i nbhle called riprap Lae gui Parle, the Pomme de léerre—wer
: il TroFen over

Thuat's the armor we need here where th The rige had come chiefly Irom the Bl

urnT will e wisrsi exrlmined an Arm FEarth Faiver. which joins the Minnesota just
Foneineer IS Insice (e fmonngment runs LRI 1'-|--!-!--:l':- | W TNOT Biue Farth swater

main samtary sewer. Imagine—i Lthe rives frained now the better—there d be thal much

bhreaks into that big pipe, it Wil force iisell less (o worry abott later, But now o pread
it the sewer sveElem. T hen every house i wirdoe of tee lammed the Blue Earih. Behiil
Haeg lower than the rFiver crest will get the 1t haid aceumulated a four-mule-long mass

(AL N :I_-i:! LI LI I T HiLtIMmEsng CE AT .i|:|'|" .
Sy wWonclen :""||||||_ nkerl preacoupied. A
ung housewile told me she never hael e

ichied before, but now she had one every da When the weather warms, ™ said an Arimy

Warm Air Holds u Knite-sharp Threat

A ven think aboutl and hear aboul 1 whal Enrineer, “the pressure behind that ice jam
Lhe rruidio savs, how high the er s mow.” For vill rise. It could break suddenly.” That could
many, Lhe worst of i flood can be the waiting mean a surge, carrving splintered 1ce tha
s erher the gauge at the Man puld cut the dikes like Knivies

stredl Bridee rear seven [eet. Now 1t was 15 What to dof Blast it, said the Engmeers
Flewstd stare-—when the rises alavie s woulde 1 ke 10 helps

wrmal banks—wauld e 19 In 1065 it went We cut a hole through the ice and lowered
(i 17, nnil o Mankato dike save wayv. Pres LTl T EHO sed charse: a dynamile stick sul
enit predictions mnged up to 3 roynded by a muxture of ammonium nitra

[hat rapid ewght-foot nese had not yet re and fuel oill—all that in a plastic bag, welghed




Moving a hillside to tame ariver: Hungry scrapers gulp huge loads Ramparts rise atop o high
of edarth to build up o Morth Manknto dike. The regmon’™s rich blue- W morih  Man
gray clay proved jdeal for making watertight leyvees ato) trucks shuttle more clay

i rroLedcl

clovwn with a birick. The explosion would have
the loree of 10 dyvnamite 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

Whaoom! Bits of ice sailed 250 feet into the
air. (Greal hSsures appearced In the fce Sie-
ceas! The first ice island detached 1tself and
began drifting downstream. The Blue Earth
would unjam gentls

On the night of April 9 word came from
Sauth Dakota that o very important dike was

.

erocling fast, Thizs dike, on the Hig Sioux
River, protected a meat-packing plant thnt
provided 2,500 jobs—a tivelihood for one out
(vl every I".'Ej-.’_!'l'l WEHEE CAIMErs 1y r.|'l11 CELY o]
Sioux Falls, The plant had closed because of
the flood danger, and there was fear that if it
wire badly damaped it might not open again

When I groived on April 10, T learned that
attempts o reinforce the dike had been aban-
doned at 3 am. By dawn that dike was still
there, though 1| could =ee & 100-fom stretch
washing away, bit by hit, into the rushing
foaming nver. Two-thirds of the dike's org-
anl width was gone




from i nearby "borrow pit.” Completed in nme frantic davs, the massive levee measurad 38 foel
arrnss at the hase and stretehed lor 35 miles atop the northboand ane of U 50 169 When crisis

came, the harrer successfully held back the swaollen Minneaia Hiver (o ol pleiure, st lefid

“1 sav we can still save it insisted a con-
tractar, “Lets give it another try”

Exertions redoubled. National Guardsmen
rushed up trucklosds of dirt and rock, hour
after hour, A daring voung man on i bull
dozer pushed it all into position—rock down
the face of the dike; earth behing it to make
up for lost width. A pohce captain saad the
water might break through any moment The

voung man bulldored on, into the nght

HBut the river tore away the rocks almost
s spon 82 thev were placed, Would all this
awent go lor nothing?

The contractor improvised &

last-ditch

flefense: old automobile bodies, secured with
cahles, weighed down by concrete beams nor
mudly used for bullding bridges. And the dike
heldd at Lst—a monument 1o dauntiessiess

Federal Ofcee Gives Emergency Help

President Wixon had entrusted Operation
Foresight to George A, Lincoln—the Dhirector
of lius Ofhee of Emergency Preparedness, or
CVEP —a retired general whose main task 1s
lo mike sure that the Federal Govermment
tan continue o function after a nuclear at-
k. Now Goneral Lincoln few 1n from Wash
ington ta see how the flood fght was going. |

-
b
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joingd his afficind party for a fight along the
Big Sioux.

Genernl Lincoln [t his pape. 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 supplement
local efforts in the soezy towns below:

Sioux Falls, levees, 8121,333 .. . Brookings,
levee around sewage plant, $11,090 ,  Water-
town, to clear channel, 321,000,

“This 15 the finest sort of Investment,” said
Leneral Lincoln. “In terms of damagee pre-
vented it pays off at five or ten or fifteen to
one, But yvou really can't measure in dollars
whit it means to people.”

Sgid Maj Gen. Frederick ] Clarke; newly
destgnated Chiefl of the Army Engineers,
“People have done at least twice as much as
I thought theyv'd be able to do”

Frank Farrar. the Governor of South Da-
kotn, 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 tramc™

The monotonous bianket of snow was gone
from the nocthern Midwest. As ween from the
air, the endless prarie had resumed moch
of 1i= familiar geometry: on endless pattern of
squared-off felds, now brown, with colorful
little insets—white house, red barm, alvery
silo. The April sun drew silvery flashes from
the water in huge potholes, m straight drain-
Age ditches, in winding streams.

MULTIFLE THREATS call for elsborate safeguards. In this
cross sectoon, 2 clay dike wears plastic sheeting anchored

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

CHIMMEYED
m MAMHDLE
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How winding all those streams and rivers
really were one could only infer—their banks
outhined by double lines of trees, sniled n-
side wide bands of water

What masses of water! Some 3,700 linear
miles of Midwestern nvers were over their
banks simultancousiy, many carrving twice
the volume that had set previous records. The
Redd River of the North formed a1 60-mile-
long lake, in ploces eight o twelve miles
acToss. In much of the Midwest, 1969 would
go down as one of the flogds of the century.

Yet the experts agreed that the damage—
though serious to the people affected—would
hie, on the whole, gratifvinaly moderate

The Mouse Strikes Withoo! Warning

Muost hurt in South Dakota was North
Sioux Citv—345 families flooded out when the
Big Sioux hit. In Mimmesota, the Red Kiver of
the North hit Moorhead: 30 houses dampgedd.
There were anxious moments in many places,
including Mankato, but all major dike svs-
tems ware holding remarkably well,

The experts cited a string of favorable cir-
cumstances: Little rain in March, and alter-
natingly warm and freezing weather thit Kept
the runoff from coming all al onee; the bmely
ald to hundreds of communities, and the spirit
and skill of the few that had decocled to go it
alone; abave all, the incisive warnings from
Lthe Weather Hureau

Then the Mouse hit Minot

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

basement walls and bubbles up in & sand ball, right
Countering the pressure, 3 food-wise homeowner at
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"r[iii'-.if:'- (KT E ll.JI"l.'l Leed trathe, so 1|'|.|I the
trucks taking out furniture would not inter-
fere with trucks bringing in clav, Armv En
mineers supervised dike bullding around
sehools and sewage-pumping stations that
could vet be saved The main north-south
thoroughiare was hurriedly built up =ome
seven [esl, so that the additiong! water, soon
to come down the middle of Minot, would not
cul the citv in half

lhere was no time to build dikes for gen-
|'.'r."|.| [lr"":l'."l.-[:l‘l‘rl—-:Ill"l-"l':ll'll|.'| NEESs Wiirre on |]'|I_f|F
awn. I vou were lucky enough to cateh & con-
tractor, you might et & private dike budlt
around vour house. Netghbors could chip in
for a joint dike. Didn't it make senzé to put
up SLO0O in order to prevent damage that
might cost eight times as much o repair?
¥es, but if one's dike didn't hold, that would
Moz
Many ook the gamble (below and next page)

And then asiletwee fell on a third of the city,
and the water rose and rose, as if indeed i)
the fountains of the deep had burst forth

[ enter the deserted dareas one needed o

be just another S1.000 down the

pass from the police. Bright orange punts ol
the L 5. Coast Goard, sent from St Lowuis,
putted down the watery streets and across
Walery
wialching for looters

| dnfted in g canoe through Country Club
Acres in the western suburbs all the way east
Lhrourh the zoo, over the Hopded State Fan
pvrounds, into a drowned junkyvard, Hack in
the beart of the ¢itv 1 tied up before the place
where Charles Pratt had lived with his wife
and four children

The Pratts had moved out m o mmsh, taking
nothing with them That was beéfore the utb!
itw lmes were shut off. Pre<sure from the flood
waleérs caved in o concrete basement wall and
cracked o gas pipe. The house filled with eas
There was o spark
muotar, or from a short circuit caused by

I'_I--_'|:::J-I_:-.;_|_'|".=*- .J.”ﬂIL"- l.l:'l]l"lj ||”]ll. EETRE TN

irom e relfngerator

e
water? The house exploded, itz ool landing
an the roof next door. It bumed tor 23 howrs
LEITH Black rabble stuck a cast-iron
frame with a et of blackenéd piano Strings
wed pbout 1n the zoo, I water up to
within an tnch of the tops of my hip waders:
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Mouse 15 joined by the Des Lacs River, and
that's where this yveir's troubles began.

The Det Lace lies almost entinely within
the United States, in a portion'of northern-
most North Dakota which was one of the few
Midwestern areas sof covered by the Weatk-
er  Bureau's River amd Flooed Forecasting
Service. After all, the Mouse hadn't given any
real trouble for 42 vears, and the bureau must
walch its budgel

Thus no Mouse or Des Lacs data went imto
the computer.: Temperatures in the Des Lacs
Valley rose uncommaonly fast; the melt was
rapid; and not until six days after the Des
Luacs water made the Mouse rise s0 unex-
pectedly in Minot did the discouraging word
come from Canadn: All gauges up there harl
drowned out—watch out! That second crest
would be a whopper.

The Coawing Mouse Ignored No Longer

Worst of all. Minot was blissfully unpre-
pared psvchologically. When the heavy snow
fell last winter, everyone in Minnesota wor-
ried about floods right awav, butl in Minol
pedple were delighted. They raced about hap-
iy in their new snowmobiles. And they
looked forward to o verdant summer, th wa-
tering their lawns agan without restrictions,
Recent summers had been terribly dry

True, Army Engineers at a public meeting
had spoken of drastic inundations possihly to
come. But that was four vears ago, Nobody
thought this would be the vear. Now, as the
waters rose sooinexorably, the Weather Bu-
reau promised to stretch its warning network
across all North Daketa Oppogition (o the
Army Engineers’ plans for reservoir-building
had all bul evaporated Minot had become the
most food-nminded citv i the Unmited States.

The |argest congregation in town, First
Lutheran, held services high and drv in the
Empire movie theater. Fiather Paul Koutoukas
of St Marv's Greek Orthodox Church hadd
moved to o Roman Catholic rectory, to Fatlier
Francis Mokannn's of 5t Leo’s. Thousands
of evacuees staved with relatives or fnends;
A0 had asked the Red Cross for shelter. But
n Red Cross expert thought that seon he
would need trailers for huindreds more, How
long can a lerge familv in o small house put
up another large family?

The flood 1n Minot staved up 36 days.

New experts came, 1o survey the damase.
The U. 5, Department of Health, Education,
anil Welfare would pay for cleaning up the

National Geographic, October 1969

sthools, the Office of Emergency Prepacred-

ne= for fixing crucked streets and sewers. It

wiotld take months,

| watched people trickling back, starting
their cleanup: A man was tearing the siding
off his house, to let the insulation dry out. His
neighbor absentmindedly raked the lawn;
cach blade of grass was gummy and grav. A
womin rubbed down a garage with o deter-
gent labeled Super Cheer

Hew could they be so calm, amid the caved-
i basements, the hardwood floors turned
gray and crumpled a foot high? Perhaps post-
flood anguish acts like the destructive foroe of
the flood itseli-——less like the blow of a ham-
mer, more like the squeeze of 0 vise. No man
died in the Minot flood, but more than one
was hospitalized with nervous exhaustion

People whose priviate dikes had held were
cheerful enough, But what about their dike-
léss neighbors—wondering if it was true thal
those dikes had probably meant extra water
for them? True, said an Army Engineer. Any
structure impeding the flow of water will raise
the water level. A five-house dike might raise
the level nearby a coupls of inches; a number
of suchdikes could make it a fool OUnecouldn’t

tell without detailed analysis:

I looked closely at the houses, at the
yvellowish-brown smudge lines that showed
how high the water had come. On quite a few
it had inched just nbove the first Hoor

| lvokéd at the Engineers” table of figures
lnbeled Residentinl Flood Domage: $15,000
house., water in basement up to first floor—
£2,160. same house, water two inches above
first Roor—33,940, a difference of 51,750

In o 230,000 howse, those two inches made
a difference of 54, 1500

Minol Suwrmounts Its Third Dasaster

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

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

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

1 could only say Amen THE END
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Orders. Complaints. Another one of those days.
Wouldn’t it be nice to have an Escape Machine?

N ha

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

: &1 ! oy P Vi - . - ; e =R 1aTal fe 11T
{ II" i || 1 A Tl = ! H K i L e ==y LISIVE WL ITTH HEE R IR j 1M Tis

Oldsmaobile: Escape from the ordinary. B ‘
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F THE PHARAOH CHEPHREN, who ruled
Egypt 45 centuries ago, still lies in a
vault hdden 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 secrel room does exist, the
rays {shown here as hery streaks) would

bt . ¥

Search for a
pharaoh’s tomb

NATIONAL GEOGRAPHIC SOCIETY

o

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
yvour friends to join in supporting such
exciting ventures by nominating them
for membership on the form below.

2 Ll B

A

INORT ENESTOF 'I.I_:.“I LI I

MEMBERSHIP

| WiISH TO JOIN

L1 CALFMDAR YEAR 1970 MEMBEIRSHIP DUES INCLUDE

- SUBSCRIPTION TO THE MATIOMAL GEQDGRAPHIC

GIFT MEMBERSHIP) |

| NOMIMATE
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And United will give you lots of credit.

———— L N S DN e R

Mell oppheorina to: United Alr Lines, PO Fox 1130, Chicega, lllinels 0650

FLLASE PRENT EELOW

DLR YOU AFPLY BEFDNET ] YRS [T] WO

TEAES AT FHESEHT ADDALES ] g

HINT
15 £

::1 3 TAET MoK FIRET el WiTiR AGE TPUUNE & MAME

T :j

PRESENT NOMEE ADDAEED ITRELS EIly §TATE e COOE
LIV WITH PARENTY [TLEFEDNE NUMBER

FRERERT EURLEVER {11 shudewt, gioe scvost wd foll parsicutan]

PRAETTAN

FWPLUYER T NOBINERS ANDHESS STATET Gi0Y  STATE [P COmE  TERRE WiTH  ANNUAL EARWINGS
bRl 1
CEENIT REFERINCEE—RARK NAM] - o
L | CHECKING
AR AQORT 6 | savinis
L] oaia
LOCAL AND WATIONAL CREDIT ACCOUNTE AND ACCOUNT NUMBERY
LY
Wil

In considerstion of the exiension of crefit to
me by United Air Lines, ng. (“United ) for
purchase al alr transporiation and related
services in accordance with apalicable tantts,
| agreg to pay United for purcheses made on
- cradit within 25 deys sfter date of statement
-r' without any FINARCE CHARGE. or, 8l my ap-
tlon, pay a FINANCE CHARGE at the periodic
] rate of 1% % Per Month eguivaient to &n
ANNUAL PERCENTAGE RATE of 18% ol the
total unpaid previous balance after applying
payments and oredits on the following mini-
mum paymant schedule:

LUK IMUM
IF REW BALANCE 15; PERIODIE PAYMENT:
$15.00 to $150.00 §15.00
Over §150.00 10% of Balynce

(Ralances under $135.00 are payable |n full)
000086

e e — — — — C— E— — =

' UNITED RIR LINES, INC. CREDIT TERMS

The |ndebtedmess incurred by me shall be-
come inmmediately due and payable if | fall 10
perform any of the terms hereol or to make
pEymenty when due,

| further pgree |1 this applicetion lor & Unitesd
Persanal Gredit Card iz approved by United:
(o) 1o make payment for all charges inotenid
by usé ol such card In accordance with the
shove agreemant; [ii] to inform United
prumptly of the lnss of such card by written
nofice, addressad to P.O. Box 66100, Chicago,
iinois GOEEG, it being understood that | am
regpongitde Tor 4l charges (scurred by use of
the card untll ouch notice is recelved by
United: [ili) thot such card may he concallod
by United upon notice to me; and [iv] 10 sur-
render such cord upon démand of United.

GRATURE BAILE

L_ | — —— | — e e " S— — — — ——  —— C— —— — — — C— — C— —— — — — —  — —

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

iday packsges to choose from.
Your Travel Agent can get

vou a United Credit Card or,

better yet, sit down now and

All out this United Credit

Card application, then

take 1t to vour Travel

Agent. Or mail it to

United. Tt'll make ﬁiﬂﬂdbr skies

giving your wile
Hawaili For
Christmas n

whole lot ensier.

]
NI Tal o yvoRer =
UCIn, Boigar,”

-~ United.

e S —————— e A —.

And at your Travel Agent,
your United Credit Card is a3
pood as cash.
S0, give your wife Hawail for
Christmas. Imagine, April
in Hawail Cr May. Or
tb whenever it's conve-
ﬂ' nient. Just fill out
this application
and voure
half-way
there,

oA



We know a land where the streets are




paved with gold. Sodo the Russians.

At the bote
rredlesl SOLETT
Crold, ol
vored woier w
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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
_ eoncernad ahout T
| their Insurance rates .
L ot
SQay Lhere, Bad Divivers, wit have
a poliey mide just for you, 108 oy-
prenalvie, But you're lneky to get it
at all. And, alter all, ¥odlp
drving recond has mods vou ehig-
bale for this dubjous privilege

W

Actusily, we wisild prelor nol Lo

sedl this lond of pobey. (N0l many
aurante eompanies like The St
Fraul de, ) But f vou e replly. mod

sueh oo b guy, and you st

dreve, g S, Madl agent may &t you
iy our Exeeptional Kizk Auto
Folicy, It opald cost you up 0 &
times the normeal rate, but that’s

|‘||| Omily Wiy Wo Ean 11”:1 r|'|'|'|'|||

(H course, vou could improve
votar driving habite And why nmt?
Yo hnveE évs |':L'r'r|:|r|_' Eiw Enin, Anad

Rk ||_|. ll'l' II--.'_ II! u':

THANK YOU FOR WAITING,
GOOD DRIVERS

- '||I||'I I =hoick vau '.l.'||_||
ikl 2l i i !|-.|'r|_||lr.. |“:1 Wik I

Iillllu-i
iy
VO BT W
you to lonow thot, 1n spite af

with our atistude

W EkER A

the sal meeident mbe, we're dolng
wll we ean to keep gowr rates down
Ard that ideludis charging high
b= for bad guve Y ou see, thire
e tif] some justice in the world
Ohur stern ot fnir agpents arye fietsd
m-the Y ellow Puge

THE ST. PAUL

bl Sk Ao P CE




Modesty is @ Monaco tralt. Even to its price mounts, Rasull? A naw

Bt In size-and luxury, |1 has o be classeq Uup And with Monaco s wida
there with cars costing much more. Case In puts more car between tha |
noint: Torsion-Ouist Ride. A unigue suspen- groater stahility and hancdling

sion system that insulates against road shock luxury-car rali—sleek styling that's &l

and engine notse. We simply took the enging, Long hood . taut deck. And lavish interiors

warelon bars. and astearing gear and mounied sccented with simulated walnul With  the

tham on a massive frame. Then we soiaied roominess you expect in a luxury car 1811

them from the Unibody with spacial ruoued Dodge Monaco, Come take a orive

T If you demand
one quiet
" hour aday ...
you could be

DODGE
MATERIAL.
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56 ne | '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 Pan 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. g
ey

ol L

World's mi! anpienCed Belihg



An evegloss mode] can he
cesigned W give vou help i

botl ears,

A Zenith Hearing Aid
can”listen"harder just for the
sounds you are missing.

For a sevore
of Liiiisial loss. a cose
nnd-cord rmode] = sl hest

Zenith believes a hearmg aad should do more than
just make sounds Jouder. 1t should be balinded to
bring back the lows, i those are what you are
mussing. Or the highs, ke 3 small child's langh

Every hearing loss 16 personal. Yours is dif-
ferenit from someone olse’s. That's- why Zenith
makes 50 many different kinds of hearing auds. 18
different models, Fifteen of these may nol be for
vou at-all. But of the remainmg thres, one & prob
ably just nght for your loss.

Your Zemth Hearing Aiwd dealer is carefully
traned to help you choose that one Zenith Hearing
Aud. More than that, he can skillfully adjust its
performance to yoar particular needs,

You can buy a Zenith Hearing Aid for as
little sis $75° and pet Zenith quality. Some of the
mareé min@aturzed, inconspicuoius models, however,
coat up to around S300.* All are covered by Zenith's
exclusive 10- Day Money-Back Guarantes. If, within
ten diys of purchase, vou don't feel the best & pond
enough, return it to your Zenith dealer and your
maney will be refundecl

Cimly a mild loss* This
tny m-the-ear model may
be all you need

|
t=
e |

Prefor an Inconspicuous
belnel-the-ear maodel ? Zenitl
has five to choose from

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

* Marmifactorer & soggested mwiald poee

T T e — ——— g TE E e e o e
[ |
: Zonith Radiop Corp., Dept. 4X, 6501 W, Grand Ave. :
| Chicwen, [ 6635 I
|

| Uie etnpeerient new booklel, " Sound-and Hearng, ™ ednald :
j heip you do something nhout your heartng lows. Send for |
¢ Your Iree copy. plus aother Zenith beanng ald lteratuee 1'
i i
i i
' hName 1
i 1
b nlebletin — i
I Arddmss S
i i
| i
| Lty e 11 FANY i
| I
| |
| I
|

|  The gwsilils pors in before fhe mame s n.ﬂm I
; "Henrmg Aads |
e e i o TR R J
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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 |

- Michigan City, Indiana.
going strong, .
with no repairs.

Iﬂhe fives in
Nutley,

Mrs. Arnold Starr, Cherry Hill,
New Jersey, used her KitchenAud
dishwasher for I8 years with no

service calls,

L
ﬂ"-ln.

s koL
i
oyl

AIU. 12311(:1:111 lﬂyeardd thchenAides}nmslm
N) ['E[}ﬂ_[rﬁ, What makes a KitchenAid dishwnsher so depend-

able?
N() k‘fld.lng. Partly the careful way we build 1t. Partly our
And partly our engineering

L'|u.|||1'-. components.
skill and knowledge, (We're dishwasher specialists. With 20 years experience
building home dishwashers, 80 years in building commercial dishwashers.)

So when vou buy yvour dishwasher, get a KitchenAad. It's made 1o 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,
9DNG-10, The Hobart Manulaclunng .
Company, Troy, Ohio 43373, ) Kit:hﬂ“hid

: - Dhshwashers and Lhsposers

KitchenArd dishwashers—20 sears of good old-Tashioned gquality

F
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Big, strong and stylish.
This is the way it’'s going to be.

. .9 o N2
”“’. [ﬁuhllm hnﬂm:m]




Whe Spend it an the Canon TL-0L
n W“ spen and yoir will,

Because you'll be geiting a
professional-quality 35mm
camera with two great things

*200 for acamera, -
, First, {15 through-the-lens

spotmeter gives you preciss

light readings. Even when

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

exclusive QL (guick-loading)

feature lets you load film in
hat% seconds, without thréading
In af fumbling.
w com g Second, more than 20

interchangeable Canon lenses
fit the TL, from T9mm wide
..111tl,l-u- to 1000mm l-=4-|.-|:|-h-l_|1q.l-

:H'-'L.}IPELT applu::ﬁlcrn:.
See the TL at 3 franchised
Bell & Howell/Canon dealer
Gt what's coming L you.
You can with a Canon

- Canomn

—mee C e omen = Foiie Gppe g S
Lo Cpeen (3 e ity il e ey el g e
o ) PO L) RSN PR W e

j=| BeLLe HOWELL

The Yamaha Electone E-5.
IS too much organ for the money.

2 YAMAHA




Ask a high sehool kid. Boy or rl, Either
one will give you the word that speed \.k‘
(amphetamines or pep pills) is lethal stufl. e
And so many kids are so scared they won'f
toueh it. But not enough are scared enough.
They pet into it h-n':ﬁ--;:.--.!_'-' And they ignore =
the 1nevitable, u easy prey for pheumonia. He gets
Does speed kill outright? Sometimes. Fro carviess. And often winds up with hep-
longed massive doses have caused brain hem- atitis from a dirty needle
orrhages and death. Although it's unusunl, i I3ut even if his body survives, his mind can
can happen be badly bent out of shape, It's not unusual

But the biggest problem is indirect. Whens  for him to become paranocid and commit i
Kid pops 4 couple of caps into his mouth, h violent erime, Yerhaps kill,
experiences a real high, When he comes down, =peed spreads death many ways
he's so low he's L FER ALY, il 1 start anothear I vou Enow anvone who's '..".-.".;'.lf'lﬁ.r if px-
. perienting with this stuff, we uree vou to

And that's the start of real trouble. Speed  have a talk with him. If he's been on it a while.
18n't addictive, but the body builds up a toler-  get hint to a doctor
ance. S0 he has to take more {o get the same You eould save his life.
jolt. And more. And more. He often ends up
shooting massive doses into his veins

He has an abnormal feelinge of power. Sia- . .
periority. He ¢an easily become violént and # MEtI"ﬂpﬂ'ltEn LIfE
appressive, I he gets in a ear, ook out

In his confused state, he ignores his body's _ 23 e
normal need for food, drink and slesp. 50 he's



It’s all the port

new breed of




you'll needfor this
cargo ships.

General Dynamics 1s building a fleet of new barge-carrving freighters
for the Lykes Bros. Steamship 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 a 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 HFEEL]H o 1ts next destination at over 20 knots.

When it arrives, no docking is necessary, Barges are off-loaded the
same way. Thus, 18,000 tons of cargo can be discharged in 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 biggest common
cargo carriers ever built for the United States merchant fleet. We are
hmldmL three of these Lykes-designed ships for delivery 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 Wavs,
s Including the newest class of ammunition Ht'ﬂp*-.
L™ and fleet oilers.

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

At General Dynamics, we put technology to
.,ﬂ work solving problems from the bottom of the
i‘_‘, et s¢a Lo outer space...and a good bit in between

| GENERAL DYNAMICS




This bird sanctuary

. [magine a bny green hump o ckand i mast undiscovered. A place {or the pamter and

4 Lowsina swamp. [ts total area 15 less tha the poet
five square miles. Its bird sanctuary sits in a 200-acre garden
Put two hundred houses on it and seve Here vou find irises from Siberia. Grapefruits
hundred people, Add one of Amenca's irom Cochin. Evergreens from Tibet. Bamboo
ock salt mines the Tabasco® sauce factor iroam Lhinas Lotuses from the Nile. Soap trees
and over a hundred ml wells. And what have from India. Daisies from Africa’s Mountains of
vou got? Overcrowding: the Moon. And the world's most complete col

lection of camellnas.

e = 1 -
JUILE LI ODDOSs] in ol
[}
| he sanctoary itself is a sight for any son

ved conservitionist. [t wasestablished tv
1

siX years ago by Mr Edward A, Mcllhenn
. :

memboer of the family that hasowmned the island
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is an oil field.

for 152 years. It had one purpose, To gave the

snowy egret from extinetion
Rnown as Bird City, the sanctuary started
with only seven egrets. Now, over 100,000 nest
around 1ts man-made lake every vear. To see
these alabaster hirde sharing their Eden with
cormorants, tor-

. Ty, RS i1
MOSE & Drimeyal

herons, ducks: cools. swats.
Hes deerand allhigatorsisals
experience. It seems to put the clock back to
the begmnimng

B 1 [}
Anid, wherever you wander on this peaoe

ful Bland vou have 1o look hard to soot the o1
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cereened by finnks of aralea and rhododendron.
To Jersev's affiliate, Humble Chl & Refining
Company, this respect for environment is only
TiEht and proper

'he ail mdustry provides Louisiana with

onethird of 1ts total reve
tribution would be a poor excuse for
beguty or disturbine wildlife.

Amen say the eprets.

Standard O1l Company
(New Jersev)

nue, But even this con:
for defiling
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We're all yvou 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 ].ill];-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.

@ JADAN AIR LINES

=" 4
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A group picture of all the cars in
Monte Carlo’s field.



MOl the giane. The music. Once you've got i
Mt 15 4 portable plessure thal follows you
2ll your lifte. It'sa bit of peace vou can call up
i will, 185 3 AR 1 it

The best way 1o ledrn m
take prano lessons, Qnee
the way i3 paved 1o understand all musiy
hetter, Wolbdn't that be a3 manveloges gift to
give your child ! Cir yourselt!

i, of course, 5 o

v play the prands,

New Issues-— New Countries —Trinngles
ROCKETS -0OLYMPICS—SCOILITS
BIRDE—FLOWEHRS —AN l'l-TJ"l.] N —
ALSO Old Canadian and .S, postage
stamps., All genuine, Plus complete
| llusirated Canadian Stamp Catalog.
Send Len conlfy For mailing.

GRAY STAMP COMPANY

Dept. NG — Toronte, Canada

PRGDUC FION
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Fuli-color, Isminmed, bound SEEE
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Hivtary v opain in this fosurating
rok-back'™ ta @ nostolgic Americo
gf fhe Furn =i 'll'.- enfury. 734 glant

T
‘w pEges, over 4 '.' fremis clearly il
: lustroted 'I LLTi _l-. d ond priced. Haurs

wl toscimating fun for low 5 al ths
inerpeched, rowsdrs. A |-.| frwiay
ure-hovee of Amerlcono woa yau re

B A LR YES mouse-praal”’  glamss {es
$87 . | . Serodivariva wiolss Par £5. 70
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Lika SuCceaE. MY 1P0ES

ROEBUCK 1908 CATALOG |

portable

M aturally we hope you will buy 2 Yamaha
imitrument. They are among the finest, nchest
Logno ing, m &5l e Jalela i1 g tha weinrlef

Hit we'd rather you by |'. pnother brand of
piano than no piand al

@YAMAHA

s TR e, T iy, TR Shieriyiets 3l R
Adk your dealer about the Yimaha Muosle School

HAVE A

SAFE DEPOSIT BOX
IN YOUR HOME

NERCULES FIRE-FIGNTING
HOME VAULTS®
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PEOPLE, PLACES AND THINGS

H i : E ! E | 1[ E |EH l From families to theatres to office eguipment—count on your
USF&O agent for sound insurance coverage. He's the insur-
ance professional, the independent businessman you can

trust for competent. personalired counseling that helps

proftect virtually all you value. Consult him with conhdence
mM ALI as you would your doctor or lawyer. He's listed in your

Yellow Papes.

THE =y The LSFAG Companies, Ballimore, Md- 21200, Uniied Staten Fidelny & Guaranty Co.,
> y v
‘{ﬁ‘_ =f=1 Fidelly & Guaraniy Life Insurance Co,, Fideliry & Guaranty Insurance Underwrilers,
: Inc., Baltimore, Md. 252031

Fplelidy Insamance Co of Cannda, Toronto [ Casualiy/ Fire
DAL, s Tl Wi L0 Marine | Multi-Line | Lile / Group Insurance | Fidelity | Surety Bonds



COLCRNIAL

vIRGINIA
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Plan ahead for a vacation in the past.
Led us sendd vou this beautijully Hlostrated
bookist an what 1o see and enjoy in historic
Willlamaburg. The Governor's Palace by candie-
Heht, Old colonial homes which have streived
all change ot tashion. Bustiing taverns and

uiet gatdens: And little cralt shops along
:1111 weav. Willlamabure 8 an Experience you ||
never forgels not i A00 years. Wiite-&lr, Fo s
Wrigtit, Box €. Willlamsbusg, Virglna I3RS,

- =y I
INVeS (50 1
...new area ol discovery

For investors speking new roulss in
the world of pertfolio management
slralegies. An original approach
ballt apon advanced analyst/com-
puler techolgues selectng thoss
common stocks which appesr to be

| the most undersalued pmong the
| hundreds we roegularly mondlor.
INVESTECH is intended for fund-
fngs af 5340,000 or more. A service of
thie Investment counsel affillates of:

| THE BOSTON COMPANY, INC.
| 100 Franklin St., Boston, Mass, 02106
' Felephone: (617) 542-9450
Far 1dth&f Inlbarcaailcn

plomaw contact et 52

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

Install an Inclinedlie on youor
present stalrway and ride
upsinirs and down with the
pesh of & button

Send for ot Tree, new bopk-
ket describing Inclinctic, the
2-passenpet Inclin-ator, and
*Eleveite” —otir I-passenpe
home elevaior

INCLINATOR COMPANY OF AMERICA

2228 Paxlaiv 3t., Hetrisburg, Pa. 17105

TR
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GATGILON FTAMP G0, Degir MNODE Colzie, Mmpme Sda T

T ASSIST YOUR SOCIETY in giving
PrfeTTHET and &#HiciEent sEvee |'!I|l:"d.‘-l‘ mclude
in ' corresponcence, whene applicable,  the
atling label from your National Geographic,
School Bulletin, o Publicalion

sAANY inguiies A amswered by lelephone
Mlease write your amea code and 1elephone
rumbser bl

WREA CODE

FHOINE:

Address All Inguiries To:
National Geographic Society
Washington, D. C. 20036 |
WHEN CHANGING ADDRESS, please
aitach a Geographic mailing label and PRINT

new address below-zip code included, Six
woeks gdvince 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 withowue letting unexpected uninsured losses eat into your profits.
That's why insurance should be thought of as & 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
Continaidsl Igswrance » Frremen's of Mewark = LA - " " ;
Hm Commarcial = Niagwrs » Ssshoard F. & M.




CHILDREN LOVE COLURIE

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 slories
trom all over the world. Written especially 1or him, it will make the post
man s Yisit an exciling evenl!

The lb-page Bulletin s priced Delow cost at only pennies per copy —a fine
during the school vear.

nvestment i vour child's iwlure, ) weekly issuies

Llsa the order torm below
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 NATIONAL GEOGRAPHIC SOCIETY * Dept. 60 * Washington, D. C. 20036
Enclosed find $ . Send School Bulletins to:
[ 171 vears225 [ ] 3veas$6 .. ——
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1970 Marquis Colony Park.
Il Lincoln Continental made awagon. this would be it.
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