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75TH ANNIVERSARY
1888 - 1963

Our Society’s

73 Years Explornng
Earth, Sea,

and Sky 1

MELYVIN M. PAYNE

Copenhagen,
Wedded to
the Sea 35

STTTART & JONES
QILBERT M. GROBVENTCR

The Man Who Talks

to Hummngbirds so
LINS MARDEN. JAMES MLAIR

Photographing
Hummingbirds

in Breanl 100

CRAWFOND H GEEENEWALT

Across the Alps

mea Wicker Basket 117
FHIL WHLHE'H

Adventures in the Search for Man 1az
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N THE EVENING of Janoary 13,

1888, a chill, dense fog smotherexd

the streets of Woashington, @) C.

Carrfages groped their way cautiously, set-

ting courses by the dim, vellowish beacons

of ocepsional gas lamps. It was a night to
Iw home by the hearth

Yet 313 distinguished men, most of them
soientists; ventured abroad for a meeting
al the Cosmos Club, Their purpose: to
consider “the advisability of organizing
i sociely for the increase and diffusion
of peographical knowledge” They came
inanswer to g printed invitation, repro-
duced on this page from an original in the
Soctetv's archives,

As a result of that meeting, and two
others at the Cosmos Club the same month,
the: Nationnl Geographic Society was
founded (next page) Within a vear, the
Society gave birth to Volume 1, Number |
of the NATIONAL GEGGRAPHIC MAGAZINE.
And within two and a half vears, in 1890,
the vounpg organization sent out its first
expedition of exploration and discovery.

First Expedition Foreshadows Future

Under Society sponsorship, scientists
from the United States Genlogical Sur-
vey sciled the oy helghts of southeastern
Alnzkn. discovering, among other fentures,
North Amerca's second highest peak—
19.850-foot Mount Logan, exceeded only
by Mount Mchinley—and Hubbard Gla-
cier. a massive river of ice nomed for the
society's first President, Gurdiner Lareine
Hubbiurd

Israel Cook Russell, an outstanding ge-
olozist and an original member of the So-
ciety, led the team (pibnling, piges beq),
Blizzards, foe, high winds, whirling dust,
avalanches—the little group fought them
all and won., The party successfully
mapped some 600 sguare miles, stodied
weherg formation, and gathered geological
diata still in use today

In severnl wavs, this first expedition
sl o pattern for the Society's 200 explori-
ticnis and rescarches that have followed
over the years. It triumphed over the forces
of nature. t added to man's knowledge of
s workl And 1 established 4 traditon
of close cooperation between the National
(redgraphic Society and agencies of Lhe
United States Govertiment

This month the Society completes three-
quarters of a century cedicated to the
increase and diffushon of geographic knowl-
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NATIONAL GEOGRAPHIC 5OCIETY
QOBSERVES ITS
DIAMOND ANNIVERSARY

By MEIVIN M. PAYNE, D.Sc.

Facculive Vide President and SeCremily
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etlee. 1= historic veotures have probwed

the vnos of the exrth, the depths of the

;e

seq, nnd the onorm LSy Inr reacnes

.

ol the sky (pages 10-16

Robert E |'1'~|'._'- reaches the North
Piosle, Bachiared F. Byrd lands at Little
America. Willlam Beebe dives in the
bathvsphere. Explorer IF lits men to
1l =1 ".II||=||r||_'r'|_'

Nese are memories from the past
for all time o come '§hey are mem-
ories tor vou, as miembers of the lnry
et seientihie and educational argsni
gation in the world. These nre things
vonr Society helped brave men

Hut whit of the present? To myv of
fice overlooking 16th Steeet in Wash-
ington come messiges such e thes

'‘Fossil moanlike jawbone found
12 to 14 million vears old.’

Lwo gold rattles, one wooden I||l||
skulls of children st dhving,

“ Rtk sndd Qoods, roadsclosed, chim-
manzees moving mland

“Atins: of the planets poing wiell
Nitrs pictures now complete,”

These crvplic reports might seem Qs
k] frdd dhiverse das Lhe world 15 swde

indd they are! For they came from
menvi, Mexico, Danemanyvika, and Arn

FOmMa 1o -II_"-l Fi-'ll SOy Activiities

Cieouraphy in Action

O all the sciences, _|||-|'||I'|| onrnd
wrole i the NATIONAL GEOGRAFHI
ol Niarch, 1924 CEROITIEH Rl 1ts
oriEin 10 action, ancl, whitl is more, in
modventurous sction.

his year the Socwety's: 3500,00
e mbwers ire =TSO AGvVeniurongs
witon on i fcale broader then eve

s o peadd this, o teom of 18 Amer
jcains suppoarte by vour =Sociels J¥
pares to climb Mount Fverest (page
I I -:".'.'|':-|'F1' ||:=ri| 1= -II': I'.I'- YEELT
v Soely s Hay has flown o n B
wilds aof Brazil and New Guinen
w Here |ill||l--||-- |-_5-!- rec Ol '_iiL Cs
tomi= ol prmmitive trabess in Yellow-
stone MNationnl Park, where natura
sts Irpck miezly bears by mmatare
Fudie branemitters attiaced o plas-
tic collilrs;, and in Jerusalem, whern
scholars  trace crombled remnoants
of wiidls bt centurtes betore Chnst
L ndlersen rd heologrst s T Fein
hftedd from ancient shipwrecks |
e an the Aoor of thi 1'pr|'l|II|"r.|I'.1. §






Loeolopists in Australia search for meleorites
arsid tektites thatl offer clues to the conditions
that will confront spacemen.

|

Fhese projects; and others under way or

only recently: concluded, comprise some of
the most intrigwing and sienificant reseprches
vour Soctely has ever undertaken. Consider,
for example, each of those messages thad
crassed my desk

“Fossil manlitke jawhone found

O o sunny hillstde al Fort Ternan, kenva,
Hritish anthrapoloeists Dr. Louis 5. B, Lenkes

el his wife :'..L|:-_|. PUTSUE I richliv Tewariling

search for fossils from the dawn age of man
Lir. Leakev has aiready reporied in your jour-
nal his important hnds at Olduvay Gorpge,
[anganvika, among them Zinjanthropus,
East African man, who lved 1,750,000 venrs
qen. sow. nf this mew site, fossil beds at lenst
14,000,000 vears dDld are just beginning to

Ve Up thelr secrets (page 132

Divers Find Precious Mava Relics

I'wir gold rattles, one wooden idol.

From a dark. water-flled sinkhole, or oe-
wole, it the ancient ruins of Chichen [tza 1n
Mexien, divers and an gnderwialer vacuum
cleaner were bringing up relics—and homnes
of the ancient Mava (pages 4-5) Sponsored b
thie Society, Mexioo's Natlonal Tnstitute of An
thropolory and History, and the Exsplaration
and Water Sports Clah of Mexico (CEDAM),
the hunt has vielded a trove of new Enowl-
eilzme of the culture that Hourished in Y oeatan
centuries belore the witite man came

I well remember my own visits to this sin
ister pit, with its stapnamt, scum-covered wii-
ter, where human sacrihces (o the rain gods
once gasped out their lives. A tempile then
stod] on the rom, and [ could mcture the
nritets and nobles in therr vivid costumes

i 3 : r 1 ]
hear the chanting of worshipers, smell the

iunrent -qur ||r' ||II"1!i:I-_ e Rse, OF | L] i, it
is Mecea of the Mava

“UChimpanzess moving niand

This message comes from Miss Jane Lrood-
all, a courageous blond Englishwoman with
the deveptive appearande of o <choolgrl (next
pare). With Society support, this intrepid
scientist has spent months in the wilds of Tan-
eanvika, living among chimpanzees as their
friend and even joining their hunts

“Mars pictures now complete,

Planet-watching hac been for 57 venrs the
mightly pursoit of Dr. Earl C. Slipher of Low

| . ARV 3 . 41 Oyhseryvito ¢agstonfl FIZOML Wil
Bajcsel]l nnid hes COmifllHiGnE prepare D rieire il el S Y I 5 ||| i 1S, ‘||. | FALIY : 1
|:||--||||. thiz rlir=seE sl e i 154H) 5'!||' x| TR "'"_Il'll"::u _'I-|'|Il|".-|-I'._' |||[I I"II' = THIW I II||||||i||'-: L
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Mlanets—Mars, Venus, Mercury, Saturn, ani
Jupitier. His atlas has been aptly dubbed “a
rogud] map for astronnits™

Clilbert Grosvenor at Helin 55 Years

(H the 201 expeditions iand researn [ s
ported by the National Geographic societs
it first 75 vedrs, 130 were undertaken dur-
ing the 55 sears in which the fortunes o
the srowing Society nnd its Magazine were
gt ed ||_-. [ir. Gsitbert B, Lerosvenor

i1
Society can he said L

thuit mun is Dr. Grsvenor, to

w world-wide National Leoeraphic
e the lone shadow ol
ANy ohe ITUAD
dav, at 87, the beloved Charrmian
cietv's Board of Trustees. At the
he was given the reins of the Maganne by
Alexander Graham Bell, By the time of his
retiremend Editor in 1954,
1ir. Larosvieno: had built the Sockety rom
tinvostrneeling orgnmiziiiaon (o o workl power
for knowledese, with
ies in 173 countries

In the words of 1
hie gs=octiale [or 49 vears and his
Editor, Cilbert
“the architec)

SO TELY

L -

Hae O] £

a5 Proesiodent o

F SO DAY e Der=1am

e late Dir. john Chavier
La (Gorme
sucressor s Presideént and
LS ETOT
butider” ol the
chief executive, the Gesgraphic flag wits barme
tir buth the highest and the lowest points thil

WIS il

- [
MEIASLET

[during nis Nears as

had vel been reached by man. It crossied baoth
Poles, and explorers carried it deep into other
unknown regmons ol
preclitinns and grants led to the founding of
national pirks and wnearthed the oldest
lated work of man vet found in the Ameéricas

the earth DO LY k-

Today the Society’s activities go forward
nder the vigorous |l.'.Ll.|.'|."I'.'-|'Ii|' gl President
and Editor Melville Bell Grosvenor. Some of
the Nation's distingunshied
serve on the Committee for Research and
Exploration. Its Chupirman is Dir
Carmichael, Secretury of the Smithsonian In-
A\ former Director of the National
Burenu of Standards, Dr. Lyman ], Brigss, is
Chairman Emeritus, Our progroam, past and
present, owes much to these gifted men, who
have an intimate understanding of basic re-

sy sCIeflisl=

[eonard

stitutiomn

sepreh amd it A=z=oried ||.'|.I|I|l.'.'l'l.'-.
Yever Too ONd for Advenlure

An elderly lady called at our offices one
dav. First she expressed thanks to the Society
for invitine het to become a member. Then
guite serfously, she ndded, "But 1 am afrad
that ot mv age | shall pot be able to go off on
all those expeditions

Though

now 73, the Society |[=ell will

never be too old for adventure. Theére 15 no
dearth of able voung men and women to carr
its hlue, brown, and green fag

“How much roaming space does o grizzly
hear need ™ “How many fish can a cornl reel
support?” *“What Kind ol fishing rod s best
ta catch humminghirds#

Determining the roving area of grizziies
may help save this threptened species [T
extinction. Since 1939, Dirs. Frank and John
Crasehead, of the Momana Cooperative Wild-
life Research Unit, have been working in Yel
lowstone National Purk to lenrn not only the
animals” mnee but [acts aboul heir [ood,
hreeding, hibernation, cub mortality, and ke
span. Thelr studies even include taking blood
-:|I1||||r-- from the hears—no o=V sk

The Craieheads first immaobilize their guor-
ryv with a harmiless muscle relpxnnt; an anes-
thetic then puts the heasts to sleep while the
WOrk When the bears
ire released, disgruntled it uhscathed, thes
tags and mindature Philco
radio transmitters affixed o p

On one occasion o big male shook off the

s nlisls ||:_.-j|r|-1l|-|

wear brighl el

pstic coliars

drug prematurely, and for a few long seconils
the Craicheads were the subjects of a polen
tially homicidal study by the grizzly!
studving the
volves more than a mere censusof the mhab
itants. How much living room do they need?
How man)
What happens if the chain is broken?
[ir. Grilbert |
Miami Marine Laboratory, heads nteam seek
ing answers in witers off the Florida Keys

g.'||_|J||_". ol o |||r.|' :'I.'I'I'. il'l-

links exist in their food ¢hain?

Voss, of the University of

Rescarch ships and divers have

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

fComtinned o paee 15

Crold-and-hlack spider in a Thatlund forest dan-
:||_l:. |.|:-||.|| Wililn ta Hll:-_'-_ i ety yrant i'."|.|.1I|l'

WM Hoss amd her entomolomst hasedsarel, Ealw ilrl'i.

b eollect soecimens in Asta, Africa, and Australii
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Chronology of adventure and discovery
A KEY TO THE MAP OF NATIONAL GEOGRAPHIC

EXPEDITIONS AND SCIENTIFIC RESEARCHES

B B in 1890, wilh L5 Geologs-
cal Survey, mapped 600 sguare
miles of Mty St Elias, Alaskn, re-
gion and discovered Mount Logen,
Motth - America’s swocond highest
penk, Further explored region., TR

Aandod Walter Wellmuan  Pola

xpedinon, IE9E-9%, which mappod

cislern Frane Josel Land and dis-
covered new Arciic islamds.

3 Some 250  Sociely members
silled from Washington 1o Norfolk,
Vi, Tar solur echpse. May 28, 1900)

B investgated eruption of Moni
Pelee, Martinigue, and  violcunic
cimdinom i Wesi Tndies, 1502

B Dhirected scienlihic wark of Zieg
ber Meorth Polar Expedimon, 151503

B Provided chiel scientist ns Wal

ter Wellman  piiempied 100 roach
rirth Pole by diripble

B,

B Gave 31000 to 10809 expedi-
tiom of Hobert E. Peary, first o
reach MNorth Pole, Apedl 6, 159049,

- [Mreryved geotoec changes from
earthguake ai Messima, Sicly, 19049

B -8B 5udied gowth and e
Fread of gliciers on vt heusst Adaska,
PR, "M 1. resultng i oclassic
Varrs Whartin g

n With L. S Geolopical Surves
reconnoitered ates of ML Katma
Aduska, 2fter 1ts eruption i 1912

H-q With Yale University sup-
proclies

excavalion, in 1912, of lust
imentaintop citv of Machu Piechuo
i Peru discovered by Dy Hiram
Bingham and (1914, [215) his fur-
ther explorations i Ioca laod

B-B Aided pioncer  baglogioal
sindies by Dr. W. E Clyde Todd
Carnegie Museam. Piitsburgh, on
Huodson Bayv 11912 %141 and n
Lahiador (197

=M Discovered, naoed, o
explored Villew of Ten Thousumd
Smokes, ML Katmuad, Alaska, 1915-
19 these expeditions, led by Dr,
Hobert F, Griges, resulted in es-

THIS PAGE FOLDS OU1

ahlishiment of Koteai Netlooal

SMonumend

B Assisted blological work of Dr.
Frunk M. Chapman, Amencan M-
seum of Naturad Hostory, in Ure-
bamba Valley, Pen, 1916

B Flumingos photographed by Dirs
John Oliver Lo Goree and Lous
Ageasiz Foertes, Bohamas, 1920,

B - B Espeditions led by Neil
M. Judd of Seithsomian Lnstitution
e JE20-2T7  unearthed communal
dwellinegs and preciows relies
Pueblo Bonito, Chace Canvon,
- M, a pational monument.

Shared stwdy of clephuni senls
piwd other faouna of Bajs Coaliformis
pslunds, 922 two sles were Inter
set nvide gs wildlife reservabons

- [ Tree-ring expeditions ol
1923-24 under Prof. A. E. Doug-
bass, University of Arizoow, oe-
vealed pge of Pueblo Bonito and
other Southwest mims by bree
growth rings i beams of boild-
ings, Historic honzons of South-
west pushed bock to nearly eight
centuries belore Columbus,

B Nal M. Judd explored and phio-
tographed prehustonc nons of -
Hle-kpown areg of Utnh between
L olorado and Sen Junn Rivers, 1923

M Yinnan-Seechwan  Expedition,
192324, fed by D, Joseph F. Rock,
exploted river gorpes and mountaim
fantnesses of L hime

I8 Centrnl China Expediiion, lod
by Fredenck B, Wulan, collected
buabgmicu] pnad soological sprocimiens
i Inner Mongoli, 192324

B Ruins of Cwicuileo.  Mexico,
preserved by lava Bows, studhied
192425 by [ Myron Cummungs

@ Willis T. Lee mapped and phio-
hrg:mplu-l.l hige Curlshad Cav-

ek, Sew Mevion, 15924, leading

by preservition ws pational pork

B Abaskan count explored o 1924]
priot o proposed  polur feght of
LS, My dbingabsle - Shemmmdonaly

B MacMillun  Arctic  Eupedition
925, with Umiled Stafes MNovy
made firs! exlensive use of plianes
m Arctic explovation, L Comlr
Richard E. Bynd gmimid st Knowl
ede of palur Mying conditions

Exploration af

B Land
B Sed

B Sky

B2 Helped Dr. C. 0. Abbot of
Smithsonuen erectand operane sobi
rudiation observalory on M Bruk.
Karos, South-West Afnca, (92529

B Dr. Juseph F. Rock ied explom-
on of Hsmpgcheng tnbal  lands,
st et Chinn, 192730,

aF i — _

= e . -
e

B Encournged  and helped B
nance Byrd Antarctic Expedition,
192530, which achieved man's
first Hight over South Pole and
mapped by aceial  phetography
160,000 square mmiles of Antarctica,

Paviov YVolcano aren of Adaski
explored by Dr. 1. A, Jaggar, Ji,
1928, in eurly amphibious vehicle.

B Sporsorcd bind-life smdy in Ven-
eqpeln. 192930, by Emest G Holt
of Camepse Museum, Pittsbargh

H Meirel M Judd excavated ot Chi

ver Poass wmd three sites withan Hop
reservation. Anzoma, m 19239, soek

ing Hmber fragments W close gap in
trec-ring chronology

B Ernest G Holt, with Brozilian.
Venesoekin Boubdary Survey pany.
collected jongle creatures of Tropucal
South Amerca. 19393

8 L. Hobert F. Ginggs, i 15900,
studied revegetation of londs deso-
lated by Katmm eruption of {912

Bl Fird perin] photosurvey of Lai-
- Amenican air rocies made by
Capl. A. W. Stevens on Washing:
ven= Huenos Asres-Clale fhght, 1530

H Coranted funds and services of
Dr, Muavoerd Owen Williams to
Citroén-Haordt Trons- Asistic Ex-
podition, 131-32, which blazed
T 470-mile motor trail acrass Asio,
Arst overdand cxplovation from
VMiediterrunean to Yellow Sea since
Viaren Polo,

B Scientific investigation in Deuth
Yalfey, Caldornia, under D, Fred-
crick V. Coville, 193]

B Wah UL S, Army, 1932, phote
graphed eclipse of sun und phacrved
cosmic mys from pirpdane hve miles
dhove Muine. Made other observa-
pons elsewhere in casiern LIS,

n
13

l In 193L0%, sEroly i.l|.|:,r]:h|_'|llu|:~|j
secomd Ryrd Amarctic Expedimon,
which vastly enlneged knowledge ol
topography of Ross Sean guadoan

National Geogruphie-1', 8§, Ar-
my Air Corps strutusphere balloon
Explarer I in 19354 carriod Maj. W
E. Kepner, Capt. Albert W, Stoy-
ens, und Capt. Ol A, Anderson
to BLGER feet, Flight from Hapid
City, South Dakota, obtbined val-
uable sctontific data and highest
altitude photographs af earth,

B Dr, Willam  Beehe wnd (s
Hurton 6 steel Buthysphere dived
o pecord depth of 3,028 feet off
Bormuodia. 1934, observing sea lide
neyver befong seen

B Hev. Bernard R, Hubbard, 8.1
i 1934 explored amd mapped Adas-
ka Penmmsula and Aleutian slomds

B Contrabated 1o Anturcic sl
oxpedition of e, Limncoln Fls-
wisrth, 1934

_ﬂ Amios  Borg satodied  eslunds
chunaels, amd Indans near Cape
Horn tmd Strne of MogeHan, 1934

ﬂ spporied LS. Depr, of Agne-
culture apire survey. IMIE m
Richt over Wes) Indes aod pars
of South and © entrad Americu

B Wabh U 5. Geologeal Survey.
mude  boat-horne  gecdopsd’ Fecon:
nalssanes through Salmon River
Cunvon of Jdiho, %33

In second stratosphere fight,
RS, Mational Geographic-U. S,
Armav Adr Corps balloon Feplore
I attained moanned-Bight record
ultitude of 72,095 feel, ascending
fromm Rupid City, Soath Dakola,

B Brdford Washburm, i 1935, ex-
plorred dmd mapped motipbains sl
gliecters in Yuokon Ter Canada

Cdesierved salal echpse of hine
19, 1916, from bose ot Kustanad,
USSR, wah Georgetomn Ly

B Jomed Nutiona! Bureau of Stand-
ands dl Ak Rulak, LIS S R
b codewr photiseraphs of s s
cofon danng 1936 eclipae

fdn -

B U nearthed peehistoric Eskimo
arrmeist, swenpiins, dnd mplements
o Berme Sea const of Alnska,
B, in dig directed by Hears B,
Collioe, Jro, of Smithsonian

14

H Coopernted with Pan Americun
Aurways in photogmphse fights by
Braudford Washburm over Mt Me-
Kinley and udacent peaks m 1936,

B Supportcd Smithsonian expedi-
tion led by Dr, Willaam M. Mann in
9317 10 collect MNetherlunds [ndies
rmammuils, hirds, reptiles, and fishes
[iar Muathonal Zoologienl Paik

Bl . Wewdman Groff of Lingnan
Liniversity, Canton, collected pliasts
m Kwangs., China, 19317

i With U.8  Nivy, observed
eclipse of the sun at Canfon 1s-

lind in mid-Pocifie, June 8, 1517,

Hl: apd, ©. W, K. knght, i 937,
sivadied anmd photographed birds and
ikl e s ilelBile v Soeith ATricn

BB Discoverid vast iceficld and gl
eiers, 9N, dn Chugach and S
Elins ranges of Aduski m Bradfond
Waslhuirm asr survey with Harvaid,

“—E Foapedilions 1o southern
Mesivcon by D, Matthew W, Stir
ling of Smithisomian Tnstitution in
EIS-AG uncovered LD00-yearald
.0 Yeuts civilieation and teoasure
Proives of caryed jaile, eolossal stone
heads, and & stele bearing date
eqquivalent o November 4, 29
waL LSpinden correlotion), New
Wirlil s olidesst dlined work of v,

E: supportead  ongimal  sorors 1o
searches, 193802 by v Carl W
Ciartlemn, bascd of Comell LUlmiv

B Made phitographs and spectn-
prwm, with  MNational Bourenu of
Stamdarids, of solar echipse of Ol
et |, 1930wt Patos. Braeil

B Joined Winsds Hole Oeeuno
prisphic Instmution m photopraphimns
pecan bottomy 200 males southienss
of L ape Codd, 59400,

B Suppirted South Ehakota Sihasal
of Mines abd Techoology, m 19400,
dacivatmg 172 foasl] bimes, inched-
i panl rhunoceros and skull ol
Bfowd-bonz prg, o Padlands. 5. D

Bl Lounched wiswamplimm ballisons
it stmitosphere from Bisouack
morh Dukote, | program with MNa-
teukptee] Boreaw of Standards, 19304

n-. Societs granls helped D

Arthur A, Allen of Comell fo re
coril syoices of North  Amierican

birds and phistograph them in col-
wr, Id4-449, Highlight discovery;
nest and egys of bristle-thighed
curlew, in Alaskn, 1945,

MEI-F With Army Air Forces
AN artol Kesearch Foundanon,
in 194648, made first svatemaitic
record of cosmic my intemsily al
selected mititudes over 70-degree
range of Iatitoede; 1949 gnd P50,
mstrumented hillooas, Bown from
¢ hurchill,  Manitoba,  broadened
knowledge of cosmec mavs: 1952.
33, hgh-altitude research  ¢on-
bimued m Tndia

Ef Reconmodered Pacific shores
W Ouxicn and Chiapas, Mexico.
with Smithsonmm, 1997, finding
evidence of preceramic cullore.

B r, Lyman ). Briggs led studies
of solur eclipse¢ of May 20, 1947, al
Hocaiiva, Hranl, with LIS, Army
Adr Furdes cousperation,

B @ Strongly backed Wi
Hole Ocesnographic Tnstitulion
and Columbds Universily in sur
vev, led by Dr. Maurice Ewing, of
submerged rnge, the Mid-Atlan-
tic Ridege. 1997 and 1945,

B Chardes P Mountford  leéd
Austrnhan Ciiovwvernment-Smithsons-
ure-Lieagraphic study of ethnokogy,
art, and lepends of ahongnes of
Amhem L, Augtralia, 194%

- Pinsma espeditions  of
. Matthew W, Surding of Smith-
witiiEnn I osiitotion, W 948, 4%,
A1, 51, eviablished links  betweer
mncient caltures of Middle Americs
and northwesliern South America.

IE In coopertion with the LS.
Crovernment,  obsersved  anmidor
eclipse of sun of May 89, (948,
from  Bormw, Thafland,  lipan,
i, Rorci.and Aleutinn [sdands.

I D5 Dillon Ripley mode Yale-
™G S -Santhsoninn zoological sur-
vy of Nepal, collecting rare spiny
babbler. 194849,

) Colliborated with  Palomar
Dhservatary, Y950 and 5K,
i photographing 879 separite
star Belds to provide 3 akv atlus
ol L7038 plates revealing ohjects
to distance of a bilHon light-vears,

B3 D Poul A Zuhl observed and
phatographed in calor the rare scaur-
let ikls 1o Venczoels, 1949,



3 wapprorted Lindversiy al Mgami
Manne Labormiony pelmgac fish lile
e lavry pasigioum, 1950600, Sdentaly
ing fErvad and infint forms of ool
il gamae Nsh of the Coolf Stream

B wien Sethsomam, 1951, sur-
veyed Trom air aml groamd ghan
ruvel pctographs  m southensd
Calforme, atiributing them o Y-
mun-spcuking Indians of 154(0-155)

B . V. Ben Mevn of Royal On-
tario Museumn established, in 1951,
metearitic oogin of 2mile-wide
Chubb Crater, northern Quehes.

E Junned three Hritish résearch -
slitutions in stody o geology, and
placiolisgy of MNorway's West Spits-
hergen Tsland, 1952

EJ verified "Fitsdgin shhl™ by
cormrarien of prhotogruphs made ul
R hartoum. Swban, of star Behd su
rranding sum durmg solar eclipse
il Febniary 25, 1952, and othess
made sia monihs lfer from same
wite, LI, Glewrge A, Van Bieshroeck
o Yoerkes Observitiny led work

BB iy, umd M Curmes Weeks
siunghied bieds, mummads, and plant
e i French Egustprpl ATt and
French © amarooms, 1932 with Ni
it Cicographic uml Amerscan
Ml usetm of MNaturnl History suppson

E-E since 1952, the Society
ey coaponsored sea researches
of Capt. JeequesYves Coustenu
with French Government and «ei-
entiic organizations: 1933, from
Hagship Colypso studied undemen
life of Meditermoenn; 1953-58,
from 2. 200-vear-old Greck ship.
Found offshore near Marseille, re-
trieved curgo of wine jars and din-
merwarne; 1934, wsing Edgerton
doep-sea Hash comerns (see I3
photosurveved  Medilerranean
lottiomm e studied marine 1ile
msagnciated with “deep scattering
laver': USS, eruised to Persian

Ceulf and Madazuscar probing for
uid) weved fileminng life of eoral shelves:

156, photographed  25,000-foot
depths of Romanche, Trench in
Atlantic; 1957-58, studied biology
anid geology of Mediterranoan: amnd
shared 1GY oceanogruphio PTo-
gramm kn eastern Atlantic; [5959-6],
usadd twoeman “diving sancer’’ in
Mediterranean, Caribbean, and
Atlantic researches: 1960-61, built
lirge infatuble boat, Arpletrite;

FEb, surves ed continentil shelf of
Atlaatie coust of South Ainericig
P62, tested, tn Mediterranenn,
undersod manned ohyervalors,

Supported r. Harold E. Eal
gerton, M_LT., simce 1950, m 'de
veloping  deep-sen arnd
other instrument s for o eanographic
rescarch, and testing them o close
conpernbian witly Caphon O odistei

i TR E L

= Hult 3 0M10-pound Aaguaseops
Crowm whach Citlhedt € Klingel ol
served marme Wite on L hesepeske
Hay Nowor, |953-54

134 Expedition directed by E.
Thomas Gillisrd of American Mu-
seum of Natumml History studied
bird life und Stome Age natives of
Soew Coomen, THE5-54.

B #ecorded life o urehuse Tiwd
cultiere on Melville and Buthurda 1s-
bewd s north Austrobue on 1953 ¢xpe-
ditkon bessded by Chacddes P Mowint-
foird med cospotsored by Yale aml
Limi versity of  Pennsylvamn

E o Cieorpe A, Van Rieshroeck
sel up @ stabon nc Colorsgdoe 1o
ohaerve  rodipcal  leht of  nsmg
echipsed sun, June 33, 1954

B2 15 1954 LUS. Aur Force flew
Roval Chnteno  Moseum:- Sationl
Creogrnphic party o0 Merowethet
Crater in Lahrador ineffort o prove
s mMelenrmc argin

BB with Smithsonian und Na-
tiomml Museum of Conada, dis-
covercd 3000 stope, bone, ol
ivary implemonts of ancient van-
whed Doret Eskimo eulture, D,
Henry B, Collins led expedition
b Southampion Island, 1954,

o & Muarsstudeed from Bloein-

fonten, 5. Africa, during close op-
positions of 1954, "854, by [, E

L Slipher of Lowell ©ibservatony

ﬂ In 1935, De. Philip Drucker of
smithsomian, mexpedition with Lini-
viersity of California and  Matbodual
Creographic, established that Lo
Veanta, Mexico, was relighous capital
of 1,500k vear-o0ld Cmec  culiure

1 TN Necholus Panay studied
Tresh momd sall sea streams st Ceph-
slomn, Greece, |935-54

3 [0 National Bureau of Stund-
ards  sclentists o 1996, making
spectrum  analvses  From Mouna
Lo, Hawaii, of sunlight refected
Fromn Mars, detected no oxvigen or
waller vapot, In 1957, made speec-
trogrims of Jupiter's atmosphens,

Presented o “planet pavilbon’

b Laeorpetawn Liniversity, on 1956,
far spectroscopic obs=grvations of
Mars ard idher bright plunsets

B sacked v Paul DPuikley Whate
i mitempt too omake electrocnecin-
grem of u Mesom gray  whnle off
Bajn Calfornm, Mexico, 1956-57

E3-B3 From bones, twoly, and
weapois, establithed human oe-
cupancy of Russell Cave, Alaha-
ma, from TOM B o &b 1650,
Exgavations n 15956-538 by Carl
F. Miller of Smithsontan Institu.
ton led o Sociely gifl of cave o
L. S andd estublishmient of Hussell
Cave Natinnal Monument,

m Ploced Yoo mopior o mee-
chamt ships 0 record. cosmc-ray
Muctuatons m unceported regions
D, Mamin A, Pomerante of Bur-
il Resenrch Foumsdation direcied
195658 work with Swedinh, Ca-
noskian, amd UL S coopernbion

= Stipported  ethoological expe-
ditin. wath Smithsoninn, 1o Chavs-
o, Cafgurr, Canelo, md Colorado
Ievdins of Ecumder, 957, Leader
Mutthew W, Stirling also excavited
sgmificant early cluy figurines

m Contnibured o 19357 siudies of
rocal butterflies in Trinidad by
Dr Willam  Beebe and Jocelyn
Crane of N Y, Zoolpgicnl Socuety

B Uncanthed pyremds  at Cus-
euiben, Mesico, of ceremomal cen-
wer thal carbom diitieg proved to be
conrtemporansons — 2NN o 25040
yeurs ago— with cenfer al L Ventn.
Dy, Robert F. Heizer. U, of Cali-

Fornus, bes] excavntnos in 1957

B wirh western Speleologicnl In-
sttt and Movads Stare Museum,
excavaled angient dwelling caves
at Lake Lahootan, Nevada, 1957,

B Collections ard phtographis
of insects and small ercitures of

ceniral amd soulh Africa made by

3. Edward S Ross of Calif,
Acadermy of Sviences, 195755,

153 JST Paaul A, Zah]l (ound smd
picturid  fmnch-dong beetles and
giard ants s part of insect stdy
along Afndson River Brazl, m 937

= Excaviled earlv-muan sites on
Santa Kosa lshamd, Calil, occupred
as much as Y0000 vears ago, with

15



Western Speleclogical Instimiie anad
Sanis Berbury Moseum, 1987,

B At Daibilchaltun, Mexics, Pr.
E. Wellvs Andrews of Tulane
Univ, heads comtinming  expedi-
tion studving, since 1957, whaol
may be largest ond lomgest-inhab-
Hed city of ancient America, oo

pied perhaps as carly as 2,004 B

B with American Miscum of Na-
urid | Hstory, stidhed descendanty
of imperted grenter Binds of pars-
dise at Litle Tobaga Tslamd, 1SS,

ﬂ Unvetled life coviromment of
ancien! elF-dwelling Puehlo Indi-
any at Wetherill Mews in Mesa Ver-
de Nat'L Park, Colorade., v, Doog-
las Ohiborne of Nat'l, Park Senvice
ecorlinies studs  bBegun fn J955,

1)) Supporiad F. Thoms el
al American Museum ol Nutural
History in  roological explomtion
of MNew Brilivn, 195K-39

ﬂ ﬂ el J, Lear prammmer o

Mt fotal Ao, i 1959 anml 1900, 10
siudy the bootzin, litle-koown Bl
ol Bruish G prveds

=3 Esplored deowned ity of Port
Hoval, Jamabea, submerged by
eirthguuke of 1692, Inventor Ed-
win A. Link led X.0G5-5mith-
sontan expedition, 19559,

m Wil  the  MNatwonnl Sownoee
Foundatiom, m 1959, helped hecelyn
Crmane of N Y. Zovlogical Sodety
comtinre world study ol fidkdler crabs

401} Since 1959, cosponsared grie
2y bear research of wildhife iolo-
(RS LY Vrunk omd lohna l'r.llj_!hl."ltl.l‘ I
Yellowstone MNational Park. Pro-
gram  with Montana Cooperalive
Wildhife Research Unit tses rdio-
trtsrtitter “collars™ on bears Lo
track thewr wanderings

ﬂ B with Uaiv. of Wy oming
s Smithsonian, studied aml o
bonsdated enrfy Indin mrulacts al
Agite Hasin, Wya,, 1939 aml "6l

ﬂ Cereminia] chambers i [#a
Linkanche Cuve, Mesoa, yielded 1o
Dr. E. Wyllys Antrews of Tulane
Ehniversity, in 1939 sclilplined wime,
incense borners, amd other sl
Triem a.m, | 108),

m-m@ Supported, sinee THAY,
work of Dy, and Mrs, Louis 5. 8.

ih

Leakey, who bad discovered
Linfuntlirepus. tislsmrinker  of
1750000 veprs  agoe, at Oidevm
Coovgir,  Tangansilon. Continuing
expeditions have foumd parts of
even older mantike creature. mmd
af Fort Ternan, Kenwa, remains ol o
privite of 4NN vears ago.

E Bached glacwbigical sl mele-
orologicil resoarches of Rarry C
Brhiop, wath S Bl H 380y s
| 96000 Himabiyen cxpedifion

@ D Helped recover skeleton
afl  Ston mummamoth Toand  near
Hawlins, Wyoming, (o 96051,
with tools and weapons ol men
wht trapped 0 LK) vears agn

19| Mava Well of Socnifice at Chi
chen Med. Mesiko, esplored by Iree
diving dnd Smir-l0T dredge. 161
bl i collaboratmon with Mesidan
Clovernment and others

180 Frn V961 s prvisared D, May-
pard M. Miller of Michigm State
Universily resneasuring southeas)
Alnska glaciers surveved in 1EHE-
11 bv Tarr amdd Martin,

1 Photerapher-maturalsg - Fred
ek Rent ruslow  stusbied g
[ allornm condor i 1961

= Br. Fuward S, Béss of Cald
Academy of Sciences cuollected
ieects i Pakesimn, [edi, Soulh-
casl Asii aod Aostrozoy m 156 ]-nd

B wih University  of  Meumi
Munne Laborators, studving life
pvele of coevisting voaral reel ani-
miads and plants near Key Lareo,
Fla,, in program begun in 196G)

m Hocorded, m %6, dancing
couriship and Jakly Tife of gilden
cow bl he-rock i ponghes of Rnish
Cainiang |
revenrich componsored with Amers-
can Museum of. Matural Histodas

howmpes Ledlinrd mawde

B3 B supported Ceorge Bass,
Uiy, of Penmsvivania Musewm,
i sendhottom stady, H61-02, of
Bysantine ship wrecked 1,344
vienrs aEo o Yasst Adae, Turkey,

Bl 1n  re-evaluntion of -Sundid
Cave, New Mexico, 196 1-62, by D
George A Agogino of Udev. of Wy-
annng. carbon- 14 datmg conbirmedd
human ogctupney in Olacial Age.

B joimed in osurvey by S Fred
erick Starr of Persinn Roval Koad

pnd other ancrenl Imdlie fomiles By
Armiloboe. Turkey. 1961

BB Assisted Hritksh scienist Jupe
Goodall i study of wild chimpan
dees i Gombe Stréam Heserve,
Loke Tomganyiko, Africa, 191-R2

Frualilesd De. Haradd Schalte of
Sao Paul State Musoom to make
cthinlogicnl expedition, o G2,
o Feather-ormumented Canoeimn
Indiins 1 Brasilian jungles

m Hiner Tory Pelersan recoived
sipport, 0 W, Tor espenments
with artifickd nesting shies m effon
b coumier deplelon of osprey an
the 4lopnectrcul Kivier ares

ﬂ Salviged markle componments
i “knocked-down By zantine il
in Crreck ship sunk off Syracase.
Seehy, in Gt cemiury a0 Eduwin A
Link made 192 cocovery

& 5. spevin] aluminum evlinder,
Edwin A Link and tesmmates, in
"Man-in-Sen” project, P62, spont
peciids up o 26 hours lomng
depths to 200 feet In Mediterra-
wean off v illefrmoche, Frunce

E Helped  Brinsh aircheologis
[, Kathleen M. Kenyon cacavile,
o 1962, Tor cnrliest walls and retscs
i el quaartes of Jerusalem

W Fuongd mportan. ealy Inddin
rethis s — henrths, fiss, ormamends.,
grimding slones, spear poinlis—al
Hell CGap, Wyominge with Pes-
Bowdy Museum of Hurvard, 1962

B necorded Nealithie eulture
of Dani tribe of Baliem Valles,
Went New Cuinea, with Peabody
Minerum, 1962,

(197 Alded abseirvatuins  of  care
aind exgusite . hommingbivds, cap
tve il wikde in Stale of Espirio
Santo, Araze, by oative-born nnie
ralist D, Augusto Huschiy, 1962,

1y Recked, in 1962, publication
by Lowell (¥hservatory of photlo-
graphiic survey of brighter planets.

ta he edited by L, K. C, Stipher.

ﬁ With Amencun Kesearch Cene
ter bt Egvpl. will excavate, tn 963,
anchkenl foriress and cemelery of
Ciebel Addn 1o be mundated b
Aswan High Dam, Epypl

200 Suppurted American Museum
of Muturd History for the codlectsomn
g study, w1963, of mieteorites
and rekties im Awsicnhe

200 Sposored glaciological and
solar radiation progronns o Amer-
cann Mount Everest Expedition
which, in 1963, will sssanll peaks
of Everest, Lhatse, and Nuptse.
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Peary Conguers the Northern Fronbies
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vE this centul eI e SSNorth ol
tood as the ultimate geopraphic challeny
[t awnited congu by iocliumntless U S N
LT noler wi o] Deen gaming i regp
fation fod RLE LB |".:'|"|.;:|"'

Roberi E. Peary had writlen [or Lhe Na
ONAL GEOGRAPHIC In its very first ves
Vial. 1, X0 i account of his LAp acros
NICarEul 1o irnce the route of a3 proposed
i, When he bezan s relentless drives
mto the frozen north, the SOciety thoourasced

il supvrsarted] B | | el |
CHrl WL {Ymy amesthier B Broke i
i Hul | Vil il <urrender his cdream



First to Flv Ovwer the South Pole,
He had the Societv’s fnancinl backing Bvrd '« Plane Fights {or Albitude
whien, in 1900, he mrade his finil dash, “Stors \s the trimitar Flovd Bennetl labors to su

ind Stripes natled o the Pole,” the jubllant nount g elacker in the hostile Ques

1-'-_||!-|:'|_-|; !'.l_ll:lll_'l'l i T|'|I_' '.'.III'|I| E B LL ] LY ';_..-I. i ,r-'.!- Nircl [ .E-'

The Far North was the Early proving F L) orders Ashley Mokinley o jettles

.."'lll.!lll {1l |:'|l-||||'F|.ZH-'I||| & tXplorer longe |||r F50k-pouned bag of oo N vk Eni

tifted with the Sockety, Richard E. Byrd, As lightening the plane eno

L vouny maval officer, he led an nerial group R i PRI e P
- S = - s - .:I' Il_ 1Es 1 1 -|.._' i IIIII L
ARl t||_'|| Ll ‘_l.l|_' I'.'_ - |"'.::|.:_'||| 1 O [_I LDt || | |
; 4 . Hy 16 Ligli LETHE FEELE]
inow Kear Adm., Ket.) Donald B, Mack¥lan, . A
d b |||'.| [REETE - TR TROTE L4 |I||'l|

cosponsored by the Society and the Navy - ool Bl orecdited the &

Dadly the expedition mamniained confact o rt in the

.'l.|:|. ‘|-| ||l_|-..||' W HE ! II'. 'llr. U B EYS

of short-wave radio, and people around the










globe [ollowed these réports avidly, Byrd and
niE aviators flew more than 6,000 miles and
nhserved 30,000 square miles of territory. Ex-
pedition  scientists collected  Howers, birds,
and mammals never before scientifically
studied; NaTioNAL GEOGRAPHIC photogra-
phers brought bick the Arst natural-color
photographs of Arctic lite and scenes

soon  Mfter, Bynd wrote prophetically,
“Aviation will conguer the Arctic—iand the
Antarctic, too.” When he became the first
main to fiv ever both North and South Poles
(1526 and 1920 respectivelvy, he gave gener-
ous credit to the ingenious sun compass in-
vienled by Albert H. Bumstend, first Chief of
the Sockety's Uartographic. Division

The sun compass, Byrd said, “made it
passible for us to flv with confidence 1o the
North and South Poles and o ind our way
biick to our bases.”

The Soctety contributed substantinlly - in
funds and research assistance to the first
two of Admiral Byrd’s hive expeditions into

the Antarctie Continent. These explorations
mupperd hundreds of thousands of sgquare
mities never before seen by man, Byrd named
Grosvenor Range, La Goree Mountains, anid
YMount Bumstend {or =ociety ofhols

Until his death m 1957, the “Admiral of
the Ends of the Earth” was a Trustee aof the
society. My colleaeues and 1 will always
tressure a remark he made at one of our
Board meetines “UOMher than the tage of my
coentry,” sakd Admiral Byrd, ¥l know of no
greater privilege than to carmy the emblem
of the National Geographic Society.”

Balloonists Reach the Stratosphere

since its inception, the Socwety has scanned
the =ky-and recorded the epic of its conguest
—Afrom Alexander Graham Bell's man-carry-
ing tetrahedral kites to the X-15 rocket pline
and astronuuts who dare space itself

Mv own Iirst two assignments [or the So-
crety made me an evewitness to aviation his-
lorv—ithe epochal fizghts of the siraiosphere
balloons, Explover [ and Explover H

Hoth went aloft from the Cape Canaveral
of that era, the Stratobowl—i cliff-encireled
depression in the Black Hillzs of South Doakota
near Rapid City. There vour Society and the
U. 5% Army Alr Corps, cosponsors of the
flights, built & tent city to house the myrind
technicians, scientists, and specially trained
troaps required for the pssnults on the fringe
of space. Setting up, supplvinge, and muadntoin-
ing that little city became my chief and con-
stant concern

|
-

Dreath of o balloon: A tepr In Explover s gps bag
ended o Natonn| Geograpghic-Army Air Corps at-

tempt 1o pealie the strwtospihere in 1934 The nip
w'itloned until, at 7000 feel, the ecaping balloon sug-

reslied] a parachute (nbove), Mimmutes lnter the bayr






e, Thomas W, McKnew, now Vice Chirr-
man of oar Board of Trustees, was l'rujuH
{MTicer for the Society. 1 served as his dssast-
ant, in¢lose partnership with Army persannel,

Shortly after sunrise on July 28, 1934,

Explorey | vose (rom the Roodlighted bowl
carrving three passengers, Moj. William F
Repmer, Capt. Albert W, Stevens, and Capt.
Cirvil AL Andderson, i its masmesim-allog
eondola. Al went well until the huge gas hag
ripped a8 it rose past the 60,000-foot level

Diovn it came, the long fall becoming st
er and foster, When uncomfortably near the
ergund, the hvdrogen-flled bag exploded,
as all three men leaped for their lives by
parrachute, Luckily no ane was inpured

MNearly sixteen months possed before o sec
ond attempt could be made. Varnous deloys
plagued us in that perind, and the weather
often turned bitterly cold as the autumn of
'35 waned. Snow fell, a prelude 1o the heavier
storms of late fall and winter, Evervone grew
increasinely anxious,

Evervone, I should sav, but Stevens and
Anderson, They would make the secomd ab-
tempt as a two-man team, and both remuninecl
remurkably cilm, Stevens, the leader, who
had orginally concetved the fights, Kept in
frim by climbing like o frisky goal on the
nenrby cliffs, frichtening all of ps He, how
ever, always seemed totally without fear, and
| recall he once fell sound asleep duringe o
discpssion of the horards of the fight

Second Flight Sets o World Record

Finallv, on Armastice Day, November 11,
1635, Explover IT whisked Stevens and An
derson from the bowl Grouped around ri-
diog, millions: of Americans heard their don-
versition s they drifted upward o 72,395
feel, o record for man's farthest anloft that
endured for 21 vears. After 8 hours and 13
minutes above the earth, the men came safely
to rest near White Lake, South [xkaota, 223
miles from the launching site

Explover [ carris] 64 séientihc Instru
ments totialing one ton. Thev revedded reams
of startling new daia on the thin upper at-
mosphere. In addition, Stevens and Anderson
demonstrated thal man could Bve nmd work
in an environment almost a< hostile a5 the
clark reaches of space. Scientihe reports of
the flight became the broad foundation for
much of this MNation's subseguent research
on the vertical frontier

Crenerid of the Army H. H. ("Hap™) Amoid,
U S Army Alr Forceg, was to write Dr.
Gilbert Grosvenor ten vears lnter: "We awe

24

The contributions by
vour Soctety, the scientists vou interested
the ploneerning effort, and the cooperation
vou gave the Army Air Forces bore fruit in
Warld War 11 far in advance of what waos
imgined to be the results at the time.”
Your Hociety's interest in the lonely reaches
of the sky besan long before the Kxplorer
flights, (Mheers at the time of our founding
inciuded a “Vice President for the Air,” who

much to that flizht
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75 Years Exploring Earth, Sea, and Sky 25

popular, vour Society believed in their great
potentinl and helped pioneer the field

Similarly, the Society enguped in man-he-
neath-the-sea research decades hefore the in-
vention of self-contained underwater breath-
iniz apparatus madesuch work commonplace.
le 1934, while probing the stratosphere, the
Society wlso supported two undersed ploneers,
William Beebe and Otis Barton, whe were
lowered in their bathysphere to a record
3,028 feet off Bermuda (paee 31), [Dictating
from his round steel ball 1o his secretary far
above, Beebe described “a world us strange
d#s Mars"” while Burton photographed wedird
and glittering creatures that foated and swam
by their windows in the sea

Other ocepnographic projects have also
contributed greatly to man’s knowledsze of the
undersea frontier. In 194748, the Soviety
joined Wonds Hole Oveéanographic Institution
and Columbia University to support an in-
vestigation of the submerged Mid-Atlantic
Ridee, an undersea mountain range that runs
far 10,000 miles from leeland almost to Ant-
arctica, Led by Prof. Muurice Ewing of
Columbiz, the expedition sailed thousands of
miles, charted underwater peaks and valleys,
ook samples of rock and mod from the bot-
tom. collected marine organisms, and photo-
graphed creatures of the black depths

Drifting Pastures of the Sea

Two years later. in cooperation with the
Marine Laborgtory of the University of Al
ami, the Society undertook n 10-year resesrch
program on the spawning groynds, migeating
habits, and relationships  between  various
spcies of pelagic, or seagning, fish, The study
began with organiems calleld plankton, the
drifting pastures of microsoopic food on
which all marine animal fife depends.

Your Society took another great plunge be-
neath the seas in 19532, when it began aiding
the exploratione of Capt Jacques-Yves Cous-
teay of France, sboard his eceanographic re-
segreh vessel Calypse (following pape).

More than any other individual, Caplain
Cotstean has been responstble for the m-
petils given marine research by free-diving

technigues. Many NATIONAL GEOGRAPHIC
articles have described our vared programs
with the co-inventor of the Agua-Lung In
addition to support of his field work, the So-
ciety hos contributed to development of his
unique equipment: the diving saucer, i two-
man undersea craft; “troikas” sea-bottom
sleds thit curry cameras and strobescopic
lighting equipment developed, under a So-
ciety. grant, by Prof. Harold E. Edgerton of
the Massachusetts Institute of Technology,
and Amphitrite, a 65-foot inflatable nylon
bout, carrier and tender for the diving sancer:

Soviely Studies Undersea Survival

Educator John Dewey once remarked,
“Every great advance in science has issued
from a new audacity of imagination.” This
past year the National Geographic Society
made additional grants to aid ploneering
survival experiments in the hostile high-
pressure depths of the seas

One was begun last fall by the Amer-
ican inventor and explorer Fdwin A, Link,
Lawered from the Link ship Sea Dver, a dor-
ing Beligan named Robeet Stenuit spent o
recard 26 hours 1o o umigue “undersea eleva-
tor,” 200 feet down in the Mediterrunean off
Villefranche, on the French Riviern Although
58 vears old, Link himseld had previously
spent eight hours submerged

The 11-foot-long tank, designed by Link as
the first stage of a “Man-in-Sea” system, was
fitlled with a special mixture of helium and
oxveen under pressure matching that of the
seaoutside. Thus Stenuit, breathing normally,
cottle talk on a telephone to the surface, eqt.
and even sleep. He coulid open his hateh and,
wenring normal free-diver’s gear, leave on
excursions nto the depths

Huuled back to the surface quickly, rather
thian stage by stage, Stenuit—stitl in his tank
—ould spend the normal long decompression
period on the deck of the ship. While an air
conditioner kept him cool, he smiled through
n porthole at his wife

In September, also in the Mediterranean,
twa divers of Captain Cousteai'’s team—
Albert Faleo and Cloude Wesslv—descended

L. 5. and Nutional Geographic Flags Circled Earth With Glenn in Friendship 7

Ameriea’s first orbital spaceman, Lt Col. John H. Glean, Jr, USMC. présented the
flags to President and Editor Melville Bell Grosvenor in recognition of the Society’s sup-
port of early balloon fights inte the strutosphere. For his eplc flight, Astrondut Galenn
recetved the coveteld Hubburd Medal, the Socketys highest honor {or exploration.
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some 33 feet to a sinalar but larger ovlindn
cal chamber, where they staved seven davs
Therr temporary home contamed two
rooms, one a hving spuce the other o work
ot J IR
morning; buallding concrete fish houses and
lanting plastic Kelp to lure sea creatures
Thear shelter was Hnked with the surface
by air pape, power line, telephone, and televi-
wnd light
the mien each diy. W hen one

i"'l'|||:ll it :Ii'l.' frovnien swam oul ench

[ BE
\ doctor visited
diver developed a toothache, a dentist swam
choswn with a drill

Hoth experiments, desdgned to test man's
reactions o prolonged perwvds under great
pressure, taretell & dav when lechnicinns moy
mike extended undersea searches for oil or
'II:II:';!'I' 1[11r||'r;|'.5-_-. LT n‘nrk:nur‘. ['II.'1_'I|' -i|.||_:.. I:il_!'1,||.]|
for davs or weeks at underwiter farming or

It hbd funning waler, hedit
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Divers Excavate Byzantine Ship

Most archeologists comb the dust for thetr
finds, but Lreorge Bass, of the University of
Pennsylvami Museum, seeks his on the floor
of the eastern Mediterranean off the coast of
Turkey. There he and his colleagues, sent by
the museum and vour Soclety, List summer
excavater the ruins of a Byvzantine ship. A
find of gold colns, showing the

wead of Hern-

Hrass walech fxed the
guake thul tipped Port Bova

Lhe sed

smithviosnan tean

M0 =vear-old wine to

clius, 7th-rentury Hyvzanting empetor, o
ate the shipwrock, From an
the
name of Lthe skipper, George the Elder, who
wient down with his vessel

abled] them 1o

inecribed metad bar they even learte

M. Bass and his crew adant precise land-
dig and surveving methods to undersea con-
hey set up underwiter drafting
prads, and plane tables to prepare
pecyrate charts of the wreck, use frostes
tie Lo sketch locations, and attach plastic tops
to ther foneds

Flit T
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I'Ill..'-

‘When the excavation s completed,”
M. Bass, “we want 4 plan that would enahle
g shivwrieht s butld & Hyziuntine vessel—

=% K

plank by plank wnd nail by ol

ot for wway. on land, another team duy
the Cid I;_'][:-.' of _TI
rasalem. Dr. Kathleen Kenvon, a British
arc heolgeist, s underiaking
research progrom supported by various or
manizations, including vour Society

The first two veurs, just completed, pro
duced reliabhle evidence on the location pnd
extent of the citv's early settlement, ancient
wiklls, and sacred sités. There are indiciations
that Jerusalem was much larger during the
early Jewizsh kingdom than hiad been believed,
thnt walls supposedly dating from the time
of Bhavid and Solomon were actun

mto the: dusty past of

»EVEN-VEAT

Iy bl in

time of an earth-
o, inta
A sational Creozraphic

Hispapeeed the sunken city

Lrrowned bottle found at Port Roval vield

n hvieelermic noeddle

vqua-Laneer plots position of cargo of o

sveantine =fp that sank off Turkev 1
Nhe So ety
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Richard H. Stewirt, Asststant Choef of our
Photographic  Laboratory, nearly drownexd
when rarine niver watlers overtyrned o thue-
out canoe in Contral America. Members of o
1048 expedition to Australin’s Stone Age
Arnhem Lamd., among them Howell Walker
of our Foretign Editorial Staff, were ship-
wrecked an that blesk coast, and lor a bme
were helieverl los)

We tell our représentutivies there 15 nothing
Lhey cun bring back so precious as their [ives
To date we have been (ortunate enouzh not
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ning and goord equipment lessen the risk
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Baoce Arminst Modern T imes

In the remote, unpacified hiehlands ol West
New (mnea, Karl Helder hurries to fimigh
still- amd motion-picture ethnographic surves
of the Stone Age Daani peapie belfore a govern-
et progcam brings this tribe into the 20th
century, Your society and the Pepbody Mo
wum of Harvard Univer-
ALY support Nr. Hetder's
impartant photogripii
clovumentary
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Forhidding Himalavan peaks close cragey ranks agiinst
botruele ln the center ssars bverest, al 29028 [eel the

wirld's loftiest  mountam. Lhotse (27,923) and MNuptsas

interesting readme—tales of vanishing tirds of
paradise in New Guinei (preceding page), o totalls
S STMEC e i hi Y CTTE T i the Amaron Villes
Lhe stranee courtship practices of British Gaaana's
cock-of-the-rock

Ay maill chscloses strange facts abotit PR Ha-
mangos in the Bahamas, the rare and Beautiful scat
let fhds of Venezuela, a new speciex of thicket war
||'_;_: in f"-.-l_"u.". :|"|.|§I_|_i'.| I.:||_' “|'u-|:|n_'_'- -l'.||i|'|:: Crow e
hawk eagle of South Africa. Among the mosth cur-
ous s the raucous, phensanti-sized hoatzin, a bird
that climbis better than it Hies Indigenous Lo lanely
WErTver shores 1o Briteh Coutiena, it has clows on its
wings, and longe, curling evelashes

=studies of bhutterflies flitting through the rain for
ests of Trimudad, of the worlil's biggesl ants and
ant beetles crawhneg about the jungies of north
ern Brazi these and manvy other projects hnve
given the world new knowledee of the wav ithsects

live, mate, and outwit or battle their enemies.
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vhose st i glackloey, realoey, amd solar radiation
21.7ES feet) amed Changtse (14,78 o @t Ledt

Just as the Socwety's first expecition im L5

hitllenwed o (ormadable mount@Ein foe, so oo

i our IMamaond Apmiversary vear, dedicated

TR fﬂu i nnot het
vsxanlt on Everest for Science

One of the Society’s latest granls sypports

m American expedition now preparing Lo

el ol I
simplv on assault on Everest’s peak and those
and] Muptse) nstend
some baswe guestions will be asked of the in

ascendd Everest, The purpose i n

af nelchbonne Lhotse
white-rrowned] siants (abovel. For

i
ik il
5 ||;-J|IH

example, what effect does this highest land
the world™s weather?
MATION AL

b | I 0 I

nass hawv

s ialists,
GEAFHIC PForémn Earbor
Harry C. Bishop and geologist Maynard M
Miller of Michigan Stute University,
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will

ifiel jee, solar ra
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ssault of the American Mount Everest Expedition
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compose this stark

diation, atmospherd, and other phendmeni

In spite of oxyveen équipment, the limbers'
muscles, norves, and mental processes dote-
rioritte eradually m the thin, bitter air. Physi
will  sturds and

wnlogtsts will obeerve changes i ind-

this detenoration

alorsts

Ty
1

vidual and eroup behavior stemming from o
nroloneed stite of stress
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Copenhagen
WEDDED TO THE SEA

By STUART E. JONES
Photographs by GILBERT M. GROSVENOR

Rl Meitisrsl Ceographee Sial

ANES GROW TIRELD of hearmg their exaberant
cupital referred to as “Copenhigen, Pariz of the

worth™ They retort: “Pars, the Copenhagen ol
the South.’

[he two cities have much in common. Both approach
life with zest and zwety; Never take anything tod e
ausly. least of all vourseld

One fine dav 1 strolled with Mogens Rasmusseén, i
voune Danish writer, beside the Peblinge 56, or Pupils
Lake. near the heart of Copenhagen. “Paris of the North
sh?" said Mr. Rasmussers “Well, there'’s something you
won't see in Pars”

He pointed to a fleet of tiny sattbouts (eftd, Fuch
manned by a voungster, they made a brave sight s

Junior satlors, runminge with o fair W el TRCE JrrdTls
i TME=- |'||!|||-. I _I_l__| I"'_'I':'rlllrl [l i '_: I_Illlll.lllll‘.l-l.:_ll.l';l
g pte 530 Bullt on islanids, the Demish capatad has

a e of waterways thromged by ships and hidale,
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n backiround of hand
s0mMe aparimeni hiouses,

The mid-city sailing. program, my friemd
expliuned, whs sponsored by the newspapéer
Falitiken, with other business firms con per
o indoctrimate boys, even
before thev reach their teens, it the feel of
sef und wind

*These bovs may not know it,”™ M

Lhéy skimmed aearms

aling:. The aim

Kias

mussen =aid, “hut thev're training to become

useful citizens. Later, vou mav fnd them a
the bricdees and in the enpine rooms of Danigh
shups Maontime commerce we take very seri-
ously, for withouot it we could not live”

Copenhagzen is wedded to the sea. This was
emphasized again when 1 talked 4 few
cave loter with Arnold Peter Maller (be-
low). Eighty-six-vear-old “A. P may be the
anly multimillionhire
bodt to and from work every day, fair weath
er ar foul

[ found A P.in his office overlooking Kon-

world's who =ails &

Sailing to work, Bf-year-old shipowner
L. P Meller epitomizes the average Dain
[ifelong love uffair with the sen

rens Nyvtory, the busthing King's New Square
From this communnd post he directs an empire
—-I'III_'- Wrls, refineres, petro Nerm :I.I ;'I.:Il:l-u_
A supar plantation in kenvi, and the Maoersk
Lmme's B0-odd freighiers and tankers on
raund-the-worltl service
We chatted a while
it s watch and at an mstrument on s desk
Lwin olind= told him the wind dhrection
and velooits

‘Four o'clenk

then my Bhost lookKed

W hiose

risine o his aix-

L e windd = Trom the

I -.|i|I
[oit-three-inch heleht
15 knols. A [

Scorning nn clevator, e
Mighis of stoirs, A

.'.'|.|I.J-I.'. l|I|...II!| :..;“l:-l I|".|| —."-.

inrtedd chown twn

haufleur hoanced us nto

venerable sray Citroen
Sign of Prospervity: Jammed Treaffie

As we movied off. AP
Misses af nutor "'rl'llf.':'- Irui ks

slared at surgme
DREI=es, o
scooters, and icycles. Tooting and hooting,
these symbaols of prospenity funnoeled throush
the streetz. Customs duties amd] other Lixes

Yel,

265 (0K restdents of the -IIIi'.|

tdouble the li=t price of an automobil
aAmong the
and submrbs, one i oevery @ight owns o cal

v2  lor nichri s
FEF A ksl I-"'l'l. T1eLFid !|||‘I'|'.::'|'. [ll'r| 115
A00L 000 AL rush hours, bikes and riders erupt
with a cheery jingting of bellsinto H. . An-

Copenhngen’s biovoies

KW h

der<sen’s Boulevard and ather busy streets
“There,” sauf A P

INteErsecon. 1S Wy | Sibll R

resiaring towird o
Clorued il
Iron wWork

[t was an in-and-out day
pelting man the next—=tv
A Laneehin

pirk that fronts on Copenh

||r.:l:1 AN e
mitrt e 1 of the
Hleptine Seandingavian summist

the lush grvie

gen s harbor, o man i vellow olskins met u
He rowed us

Maller's

with a chinghy ut the quavside
through a heavy downpour o Al
wxilinry cotter, Karama Il

r* I.I.Ilrllllj.l."|l.II I'Il :Illlll.:l )

Fik =1l

Ferched on a Hock, The Little Mermaid
Dyrinks in f|‘1£' ";-t'i1 II|'|||;T|'| ]"4':1.-.'r'|r' I'_i 14

Dennmark™s most photographed] girl, the her-
e of Hans Chtistinn Andersen’s Taimy tali
|l|'.|I L% '.'.'l!l fedl et B

with a prince, watches over Copenhagon
hartsir, seuiptor Bavard Brnksen executed
Uhe praceful beonge e, Sittine 10 Lhe sum

fooks as thoueh =he had just aligped ool

=~fipbaalelimg irils ol Bur
& Wain
Irind plant, loom

sl Dvernmark’s lareect inclu
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Copenhagen, Wedded to the Sea 33

Iin the cabin we donned foul-weather gear
‘The owner took the tiller in streaming rain,
while two paid bands hoisted mninsail and
Jib. The cutter moveld swiftly; our heading
was dalmost due north, toward the Maller
home overlookinge Gresund, The Sound, o
few miles from downtown Copenhapen.

Commuter Fights Salty Trubhe jam

There wis trafhe here, too. Long, low
lnunches were filled with raincoated tourists
earer to see Copenhogen’s famous bronge
trademark. The Little Mermaid, perched on
an affshore rock (page 47). White vachtlike
terries plied the 15-mile run between Copen-
hagen and Malmé in Sweden Other ships,
their prows knifing toward the open sea, were
bound to. ports throughout the world.

We altered course to-avord nn outhound
freichter, deep-laden with supplies for Den-
murk’s huge overseas county of Greenland,
For maximum wvisibihity in the fogey north-
ern wastes, the ship was painted hright red;

We pghded past the Empore Stale IV, This
traming ship of the Mantime College of the
sState University of New York was paving o
call so that her cadets could see Copenhagen's
shrines and montments.

"Just now,"” snid A. P, observing a colorful
swirl of nctivity near Empire Stale's fangwiy.,
“it looks as though the shrines and monue-
ments have come to see the cadets.”

The shrines and monuments rode bicveles
and wore trensparent shichers ovier gav fume
mier (ressds. Most were hlond.

moon we cleared the harbor proper and
headed out inte Bresund, with the low-lving
Swedish coust a pale-blue line on the eastern
horzon,. A P bepan to talk about the salt-
waler crossronds and trading center that, 8060
vears o, mave the Danish capital its name—
Kebenhavn, or *“Merchants' Harbor.” From a
tiny fishing village, Copenhagen has climbed
Lo its presend rank as first port in Scandimavia
and eighth in Europe

“I've heard people suv,” he began, “that if
the warrior-bishop Absalon hudr’t founded
Copenhagen back in the 12th century, the
oliwee would have been invented by Hans
Christtan Andersen or Walt Disney, Perhaps
50, There 5 much fun and games, but this iz
essentially a hard-working city."”

The harbor is the soul of Copenhagen, and
1 tonk o good look at it There are 25 miles

of quays, enough to berth 330 ships at once,

and virtually no tide o complicate arrivals

and depariures Five million squoare feet of
warehouse floor space hold goods in transit

There are 13 grion elevators, which can
handle from 80 to 200 tons per hour. About
200 cranes, of sires to ift anvthing from a
case of cianned hams 1o a diesel locomotive,
jut ubove the guavs. A separate Free Port
lets shippers escape customs duties and store
goonls for 30 davs without charge

A P pointed across the harbor to the tow-
ering gantry cranes ol Burmeister & Wain,
Copenhagen's largest industry. The compa-
ny s diesel engines drive ships on all the seas.
and its vards turn out passenger liners, fer-
ries, freighters, and tankers.

Now we neared our destination, & small,

e ki TE
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asininsuburban >kovshoved. ter of Christisnshavn and visited some plants

v olided between the irmes of o breakwater Hurmeister & Wi ||:'|'.'.,!'5':;; comnlex

nnd A Pomaneuvered Karama I stern first N the engine shop, workmaen swiarmed os

nto-a berth belween two other vachits many-cylindered diesel power plant Inrees
I e L Opsnsen Hile=l «©omi LI Lian - a Iour1ory house

haenged back into his eray suit and Hombure In i B. &W. drvdock two block-long stee)

SEpped ashor Limbed into 1 T L DS 8 a s hivxes Wik kine <l , hese were <hi

which had come to mest b ihel wis driviet rited ot 0 b towed aoross the Atlnnt

oIl 1o s Do 1o Haltimore and fitted between the fore and
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[ he result would be ships with muach larger

carew canacity, Because of lowier waee seales

the cost of butlding the midbodies i Copién

haren and towing them thousands of mile
than if thes
airgeted i the Umted States

wotld be less o] Diesenr con

Back in mid-town Copenbagen, 1 joined
my wife and explored Straget—Interally “The
sireteh,” but best known as “the place where

=i series ol windimng shoppmng

|||_'1-||||_' stroll”

sirectks (page 58
Danish Craftsmen Weleome Visitors

Mong Stroget’s narrow sidewalks swiirmed
throngs easerly inspectine—and huvine—sil
verware by Georg Jensen, porcelain by Rosal
Copenhagen or Bing & Grondahl, modemn
design teak furniture and accessores by such
masters as Fimn Juhl and Jens Quisteaard,
gliass by Holmegaard, and sumptuous furs by
Hirger Christensen

Most firms welcome visitors to their work-
shops. At the Roval Copenhugen Porcelain
Muanufactory we saw highly skilled artisans
transtorm fing white china clay and othe
g Rt
hourines. Cxirl arfist=, each in

mekternuls anto lestrous tableware and
p Httle cubadle,
cach listening to music piped throuerh e
phones, puinted designs on the pieces as thes
came from the kilns

In (reorg Jensen's shop there were gas
Hames, the clink of tiny hammers on metal,
and gravinge craftsmen using sirnnee toals to
shape =ilver bars and sheels into pitchers
vises, cutlery, and the like. Bov and girl ap-
prentices apphed the fingd showrpom polish
with chamuot

In furniture factories we watched mactes

Ll P W Dailers

cabinetmakers shape miracles in tenk, the
rich wood that Copen
forests ol

Ao, to combal [Il1i‘r11jl||l}'llil':1' in 1 ?TL I ranks

mEen imparts {rom the
lhatland and Burmn Some vears
a group of these cabinetmakers mereed their
techmigques with the designs of pdventurous
voung architects. Lustrous teak waos o firting
modivm  for the baold thoat
evolved. By Lhimish hmil
gained international fame

Besides bemg hard, oily, and water-repel-

teak n

lay hob with edeed ool such as <aws chifs-

crealinns
furmture

BEE W

1054,

lent s00 contains chalk deposits that

els, and planes: To compensgate for tool dam-
e, cubinetmakers who work with teak n
CEIVE EXINa Wames

The products of their skill are displaved

—along with other Danish crafismanship
nt Déen Permanente, the Permanent FExhibi-

ton of Danish Arts and Crafis, under the

1II'I'“'Ifli'l"l I IrIIIEIIL afirl-seal try o coax nm rred
I hearskin
Amalienborg, the roval re
bl vear
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{il | I,.|'.- 1 A Forval U

ETLEH ke

L damish
wiarld with

MinK armet itireliedl the
|

pratranige of Queen Ingrid i leading

X e

artists aned prohitects passes on all articles

before they o on sale fnext two pgies
Vivisl: Copenhogen's Fun Fair

a French wil once wrole,
1= 0 countey of the Far North with a
il Tivinll’

Back 10 thi

rener returmnea b

Copenbagen
Apntal
PEA0E o wandening Copenli
NS Bome ity to & o news-
with Ring Chrstinn VIH's oo
e was stiignnyg hireworks displays
proinels of Rosenbore Castle Ther
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Hrighten Households Aeross the Waorld famous= mact, oveny ariacle, from the sstmplest pol



e







siradeel: ho Urodaked Yy
Cannot Blow Down 1
| annes Say With Atlection

LED I".. Nk

Sequadrons of prgeons |



Moim enilfranine v Pintomiime Fheater . Galley ship ride 13, Flower zarden

a Laght orchestrn pureilios G Fan Fous ). Ferrin wheel 4. Ticoli Theater

L Nimb, restanrvant 1. Chpprm=mmir mloe: Fewer frovie ricle 15, Belle Terrasse, rextaurant

Bulibie founfain N, Roller coaster I ravern |.restiarant 16,0 aonecert Holl
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17. Dhrvan B restaurad 21, Vintaee oar ride B. Palladiwim Theaten
I5. Chilelren s playeround 22, Chinese Toweer, restauwrand C. Lt Rintisserie Frascali. restaurant
L8, Ferry Pon . pestanirant 3% Bewif vicdes 1Y, Tereeenn Hall Sipuare

2. Brass boned presec il ieany A. Federalion of Daniah Indusieiea B, Tewen Hall
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Continued From pace 55)
Cieore O arstensen decided thiot € |||.|-::!.|_-:.
deserved an amusement pOrk o SUrpass am
i Burop

{ " hrstian A |,|_|_ ;'_-'|’||| L rovald hicense ilter
hearing Carstensen's argument thiat sach
park would keep Danes’ minds off the pohiti

1 uneest trouhling the Continent

Carstenisen opencd his park o 15243, Hi
called it Tivoli and Vauxhall, after o pleasure
FAFEEN RESr :"'J.:-\'I' Irll et 11 |'-'||I"! Ill
"Viuxha wits dropped, and the park be-

came Tivol
Leagding Artists Perdorm at Tivaoli

Un the site ol ancient ramparts, |

st erected butldines that reflected his travels
il exuberant imasinabion—aslender, eleeind
butldinges evoking imares of Chin [urkes
:!ll | IIIII - '|"n-"|- Wwere alloon  ascensions
ireworks displavs, and "egrand lummations

' Tivoli mcert hall wl theater stages
CihIThE i Fh stall el thie worlil s lepidine

||| Y. %5 I'|_|.|' ' whilled mad-city oierees
I_.I- : ||...| = =.|I' | R=F T I-.l'l 11Ll= .::'II

i | 1 1
] 1 i = |'.I Lt I iR Il | 3
:.|- ikl el | | el bl e, 1IN0k | |

“oorish Palace in Tivala

Blaossoms With Light

-"l pkticalored gl v T
“ trrt, aone ol the ork =
Ll Wlivse T AR LAY A

| W 4 1 1k b vt

Ride in g vintage car, ascaled
W [ W]l '
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dren's playgroand, boat rides, Ferris wheel,
roller conster, Fun House, nnd flower-decked
bowers fur just sitting (paanting, poages 60-611]
In Tivoli’s 119 yeurs, some 150 million per
sons have passed through its zates; on one
memotiable day 112802 peaple crowded into
the ¢olorful park. Maost have been convineed
that ot wuther fun fair equals this, British
stofesmuan Herbert Morrion hid stch o good
time there that
tivialitte

lI'l‘_- | |I||||II| |I- ..I.._.:-II rlll. I_I_ ..rl_l

Rovalty Joins People at Tivoli

Copénhageners liké to tivelate so much
that. in April, they (uene up by thousands to
| hose getiing low-num
bered cards feel specially honored

Hiaving heard that the rosal family were
recular patrons of Tiveli, 1 asked Managing

by segson L kKets

[Mrector Hennine Seoawer if the first five sea
sof tickets went to King Frederik IX, Uaeen
Ingrid, and the Pripcesses Margrethe, Hen-
kte, and Anne-Marje

who, sald Mr. Seawer,

£

the Kimnme ask= no

He sends a man over from Amalien-
and the messenger stands in line like
eviervbody else,”

Un a Sunday night my wile and 1 were fin-
shing dinner at Belle Terrasse, one of Tivoli's
21 restaurants, when we noticed oo mld flurry

fivors

| vy,

nt the emtrance. The headwaiter wore an i
anel soonm a tall. bromd
shouldered mun and 4 shimy, handsome womnm-
an appeared with Mr Seaeer

The Kingand lis Swedish-born Queen had
come o Belle Terrasse for o late supper. The
Benedikte and
Marie, hod gone off to stand in line for a Fer-
s wheel ride. As the King and Queen wilked
to their table, several diners looked up and
but nobody sioed or otherwise ac-

of mhert expectany,

VOUNEer [rnoiesses, e

smmiled
knowledzed that rovally was present
*That's the way the King and Queen wanl
[t.” Mr. saager told us later
Beneath thetinsel of Tivoh hes a renl world
of pate receipts, expenditures,
sheets, A boared of directors guides the park's
(Continwed on page 71

anid heilance
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Cloxe work at the weather mark. Sports-
ITIHET ||||'|'||'||.'|:-|' in the annal et O I|||_-
foval Idanmish Yacht Cluly, To keep din-
ghies balanced on the turn, skippers lean
tar oul to Windwarl S0me Wear 4s muamns
iS5 seven wonl sweillere—presoaked—io
provide extra weight for the miancuver
Hoats race on @resand, a 153-mile-wide

grait that separates Dienmark and Swisden

Hace Week Contestants Tent
Beside Their Boats

Flags of France, West Germany, the Neth-
erlands, Belotum, Unitéed Kingdom. and
Denmiark will fiv above the fest. Maost
satlors arrive at the yacht club by car, with
IMsiils i Lo

since il raine] mest of the week. |
doubt these campers ever were dry,” savs
photographet Lrrosvennt. “Each clay ey
came off the water spaking wel and hung
it their clothes on the tent poles
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{eramic Rgurines fresh from the kiln line shelves of the Roval Copenlingen Porce
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Copenhacen, Wedded to the Seg

ismrs with hardheaded thoroughness, and Nospitals andd laboratories, They use them I
shareholders receive resular dividends KINE Bresnmney 1eals
| outside the i oof '] I 1 encoud Fhen | if 1 ld ke to visit h
LT ne of the most Hezarre enterpris . s M1t s, Y you might enjov seeing the litth
Copenhagen—ihat ol Bech Kjeldsen 1 mel haps runnine around,” he said. * Early morn-
WVie Rieldsen ome dayv an the outdoore Lercaci i t= Lhe best bme. That i35 when thev it
Rotisserie Froscuti backing on Tivoll most uctive—hbefore the dew has dries
I“.I A T RITIL I“I |";.| LTIk |'| C1s1'T il I"EI_ 1kl -'||_"| PIENL! 1|I| .."._"_lll-': A HLL] _-I Feis't
bown Hall bSguare (pages 30-51) He asked toa farm just outside the citv. We left the ca
permizsion to share my tabile, inteowduced him Desiilee ab Do, e he led me deross a8 sofe
sell, and mvited me to hove some Dinish bhes i patch W the eédee of 8 small woo
L.ookine over the dinner menu, | noted that Here thie e e <alild "Here are aboat

it mcioded escoreats a la Bourenicnomi Tve hundmesd Lhiasano snnils

LT "-.I.r K iblds Snails Undulate m High Gea
g y s e e il “The bettes reSiEitl SPvahls swere scatter |."--|:.I"" 10 LIe @rass
riknt ervie thim Lithers clung (o trees and shrubs. AL hirst the

'||_-- |||]:_ niralonesd] stucdy rie-

LRAE I Er mnute—Nach

1ir. | leleeny sidel. b sell
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ey prgter thér own distani
LLES 1T ne  hat magnd
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niled high with meats, smoked fish, and other
edibles in imammative combaindations. With
cmerrebrod builders, It s 8 point of honoe
I||.|! £ |Ir|'.||| Lo tistandly IIII|'-!..'|'."|

A '|||||_.-|_'.,'.|_I|,_ q,l.-']il'-:_' hier man off to wWork
and then getting his evening report on a fel
oW WoOrker s superior lunch, sirives o gel
even, or possihily forge whieadd, with the tex)
dav's smarrebrod. Copenhageners call this
HEE [Ny Upy W ith th .l" IS s

Professional open-sandwich makers go n
the name smorrelrpdsiomfreer, which trians-
lntes as “open-sandwich virgins, Smerre
brgedsjomfruer hive their own union, amd in
venrs past these specialists had to be unmar-
el volune Wornen.

"he rule of spin<terhood no loneer applies,
5 | learned when I watched jovial matrons
creating masterpieces in the Kitchen of Clskar
Davidsen, the smerrebrad king While |
waliched, ong of the Ludies rrocle me n Y Hians
Christian  Andersen’s Favorite, listed s

fpumiber 48 omongihe 178 creptions on CskKal

invidsen's four-foot menu. It contmned o
COn. O b, LiveT [FASLE with |.'|I||'|l"-. el E'I:|-|_'|:||‘|-|l|I,|'I- hll’l-ll-lﬁ-'- Between @rl and Fuines g
telly, and horse-ridish. 1t was eleficious Al Children's Zoo bedlile Fredenkshbere Caaroden

Rallerinas Practice Belore Mirmors Fat hlack rabbit bask the firm bail

111 11 tenthisr &8

Vo came one aiy thind ]:'-:'Iiln F£ riroud Drite ol 3 vt bir the Chilidren's Lo Yol

est cultural achievement, the Roval Doamsh
Ill.lll:. Wits sIATTINE :|:'I|'.Ir-.'.' IOT LRE e

B | HEE e oLEr A e 1i | i .'||=i' Laarmsi™ SLERITTLA

weasor. We were mvited to waleh

In the Rovil Theater we foutual o mirror
il:l.'l| rishie |.'-.:| ||.I|' '.I:lul with irls 1 lein
Larrl Nhey were tall and shm, short and
:|||_-||-| ill L thai wire JrLITE l'l.'_"l.'
Nheir teacher, Vera Volkova, formerly of the

emneridd Bhearay Ballet, soemeaieol o el

who struck up a wilte tune, and the girks e
rrin Bmbering-up exercises

[Juring & break. we asked the primin ba
lerina, Margrethe Schanne, how  dinoer
managed to attain such saperh prhyvsicdd con
dittore We recalled one [Herlormance recuinng
her to hotst @ belty mode partner mio her arm
il i |_'|.||_|-. N I ||;|'= it the winegs .1'-1I.-.'-
sehanne stanids about five feet four inches Wl
and wernehs about 100 pounds
Mainlv,” Miss Schanne answered, “it's

Pt ticd, prractice, amnd practice

ve hodv-hadlohine D

Hiil remembering |
tch el we suspietcted that the real answet
mizht lie in Miss Schanne's next remark

“Next to dancing,” she said, *1 like cooking o

]l eating best. Lel me give vow my redipe
for Dhanish livier

Feit somvil oy onvdnim, ramt throtieh @ ne ot il

o 1
;"-"-"'. I'ﬁ'.".l ki 5 .-II||:III 1

neled o pound of Eround ves



No one stavs in Copenhiagen long without
hearing and seeing on all sides the name
Carlsherg. With an outpouring of millions of
dolliars, it influences the cultural, educational,
and scientific life of Denmark, as do Rocke-
feller and Ford in the Unitied States

Yet Carlsberg is not the name of o mun or
a family; this label for a brand of beer honors
brewery founder Jacob Christinn Jacohsen's
son Carl. The vounger Jarohsen's most cele-
hrated gift o his city was the statue of The
Little Mermuid. As local legend has it, Tacob-
sen dommissioned Edvard Eriksen's hronee of
# Hans Christian Andersen heroine as a trib-
ute to & dancer with the Roval Danish Ballet.

Carlsherg’s chief competitor, the Tuborg
Breweries, also uses part of its profits to pro-
matle the general welfnre.

Cunguin Links Copenhagen und Tuhit

In the Ny Carlsberg Glyptotek, one of the
city’'s finest museums., I found 4 poignant link
between p far-northerly metropohs and the
lash South Pacific.

Paul Gravguin married a Dane and lived in
Copenhagen after abandoning his career ns a
Paris stockbroker in favor of Impressionist
painting Later, Gauguin left his larze family
in Copenhugen and begnn the unhappy wan-
dering that took him to Tahith Fame did not
come until yenrs after his death in 1903.*

Among many other French Impressionist
wuorks, the Glyptotek’s collections include o
whole roomful of Gauguins acquired by the
Carlsberg Foundation, Gouguin's beautiful
“The Seamstress,” painted early in his carver,
15 & feature of the exhibit. Five of his hnunt-
ing Tahitian canvases are also displayved.

In 4 summer’s visit I found Copenhagen a
city that wears a perpetual smile. Despite s
hardheaded, no-nonsense respect for business
mintters, the carnival spirit always lies close to
the surface. Where efse would o stroller sud-
denly come fuce to face with o live giraffe?

Lucky, a towering, doe-eved female, spends
most of her time chewing hay and studying
the queer two-legped creatures who pass her
pen outstde the Circus Schumann, a beloved
landmark for more than 100 vears {page 52).

1 went to the circus to see the “world's
only trained giraffe” perform. Lucky opened

"Ser “"'Tahiti, Finest Taland in the World," by Luin
Marden, NATIORAL GEDGRAFHIC, July, 1962

the show by reaching far out into the audi-
ence to snateh and ent a lady spectator's hat.

The lady had been “plunted,” of course,
and her hat was macde of such giraffe food as
cartols and preens. After gilumphing around
the ring while the band plaved “The Beauti-
ful Blue Danube,” lLucky exited to cheers.

Returning to serious matters, I journeved
to the Umversity of Copenhagen’s Institute
for Theoretical Physics. There, in the sparsely
furnished office of the director, 1 found Den-
mark’s grand old man of science, Professor
Niels Bohr (puge 48), engrossed in o vast per-
plexity of numbers, letters, and mathematical
svmbaols that his middie-aged son Ange was
rhalking on a hlackboard.

The elder Bohir, puffing a pipe, watched
stlently. Suddenly he stepped forward, tapped
a fgure 2 with his pipestem, and looked ques-
tioningly at his son, also a brillinnt phyvsicist
Aage Bohr wrinkled his brow and guickly ran
back over his calculations. Then he erased the
2 and replaced it with a 1,

The blackbonrd equations, the vounger
Bohr told me, added up to a formula that hasd
to do with superconductivity in metal.

“Few but my father and me couid possibly
understand this formuln,” he snid apologeti-
cally, “so [ won't try e explain it to vow™

Bohr Pioneered Nuclear Research

Niels' Henrik Dhavid Bohr, when he was
studving under Lord Rutherford at the Uni-
versityv of Manchester, published treatises that
won Hm the title "Tfounder of modern atomic
theory.” In 1939, working at the Institute for
Advanced Study in Princeton, N. 1., he amd a
colleazne, | A, Wheeler, electrified the scien-
tific world. Thev declared that the uranium
tsatope L'-235, ridber than the more abundant
U-238, was responsible for wtomic fission anid
the resulting relense of enerey,

The theory proved correct, ind the Bohe-
Wheeler discovery stunds as o histaric mile-
stome In nuclear research,

Protessor Hohr, who died last November 15
At ¥ ¢, wure his Mobel Proze and other laurels
lightly. Even in his 70°s he hioyeled daily 1o the
Institute from |acobsen House, the “mansion
of honor” provided by the Carlsberg Foun-
dation for Denmark’s most distinguished fipure
i the arls or sciences.

Fellow Copenhageness, though aware wof

Crundtvig’s Church, Named for a Pastor-poet, Wears an Organ-pipe Fagade

.-"l:rtisi.im toiled 19 years, using five million bricks, to huild this memorial 1o Bishap
N.F.5 Grundtvig, who founded Denmark’s adult edicational svalem @ cenlury ago
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Hrofeszor Hohbcs imtermationol renown. revere

Him more for his warmth of charwter pod s
sent-mindedness
il

endedring
tre of recountinge h
il rRlures '.'.-!||| K 1T | lfeil
escapes to Sweden and then to England just

ahead of the Na

et e

nave oceurred while he was in U

| askerl Professor Habir aboul an
U'nited States in 1945 with the atomic Man-
hattan Project. Secunty officers renomed him
“Dir. MNicholns Baker™ and instrocted him
|-!|-'-|".:|'- O CoOncesiing nis true "II'-'I'I|_'.

Cine «ay m New York a lady hatled hm on

B owho wantedod very moach 1o

Why, Niels Bohr!” <he exclaimied
[ thidnn L Know YOI WETE 1 LITLS OO ;||I__'
F i it e T his [ICOIEss0T :'I'I'l"l'l."l"':"'l'll [1s
over name “I'm sorry, madiome” be said,
“but Haker s myvname—Lir. Nicholas Bakel
‘Butl vou ire Niels Bobr!" insisted the lads
“I knew vou in Copetthogen
My name 153 Nicholps Baker.” suid
fessar Bodir, CIJVRINEE 1105 fid mnd passing on.
I nen e tuar 'I|'|| : 'Ill | 'I (| 111
vnd how hove vou been, M= Hansen?™
The storv was true, Professor Bohr told

-

It happened moan elevilo Oe =01, nnd

vais (Msen, not Hanset
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ro of thie LlaniEsh Besistance movie-
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marble tablet on
i ofthee butldmne. The imsenption histed the
names of eélght Lanes and explatnes] that thes
had died here
on Mareh 21, 194
This 15 Shell

His worrs

Far Denmark’s Freedom,

House, =] Mre, Cutre
seemed] fraught with dire mean-
ine. as o e hacd =il " he 5 Pedarl Hicebore,™
ar “Thic s Dunkirk

0% a4 new building, put up since the end
cif Worltl Wi ||, 5T ,|:!||||| "Tl'r' ||||| O
wWas destroved ||' the KAF
Lhe Besstnnee

['he ald six-story Shell House, Mro Chrtze

."-.. |E||.| li

nt the refjuest ol

| heen usted as Gestapo head-
[ts top Hoor, an attic,
PITES0 faor Dhnines awiiting guestioning about

Resielanee
wiere Leestapo offices and liles

iunrters servier] ax o

e tedl clhivilie=s:. UJn olher

Hioirs | Hese
[iles coptained records that might lead to the
irrest ol other | hanes

Wi Felt thint shell Housé wis n daneor (o
ir whole Resistance movement,” Mr., Outze
iU vow arcaaded the BAE 1o tomb H
Fashieen
Kippinge bomb

."IEII-I||I"||‘- hil it ITrom wolevel
he deroes the sidlewalk into the
lower floors =0 as Lo gre the attic.”

within mimutes, Mr. Outzé went on, Shell
louse wis a finming wreck

“The rid wiped out the Crestapo’s records

il Kalled ol of Nasrs,
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prizoners locked in the attic, 27 éscaped.”

sadly, however, the same raud destroved
i school, and some B0 children last their
lives, Todiay a monument on the sie re-
calls the "_,'.:_rl;,'II:L

| remembered having seen in Burmeistes
& Wain's museum A jageed bomb frivg
ment, It represented more than six tonhs of
explosives dropped by British airmen upon
B. & W. plants when they were held by the
Grermans doring the 1940- 1045 occupation
hroughout the occupation, while the
COMmMpAany unwi
lor the invaders, workmen ina secret shop

Hngiy produced equipment

turtied oul arms for the Resistance
Bange YWore Star of Dhaavidd

When the Nazis required Copenhnpgen's
Jews to desplay Stir of David brassoards,
king (Christian X appeared inpublic wear-
ing ane of the armbands, and 2o did thoy
candds of his non-Jewish subjects

| spake admiringly ol hi=s countrvmen’s
DLV EL e II.'I|||_'F.|F| II|I[IFI."='-!'--"'~ Rl I:-.,;.-ll Wl .|'!|||,
Boroce Outee replicd: “Well, it's something
i future ageressaor might well remember.”

'he dav before wie left Copenhagen
my wife and 1 topk o last stroll Man-
hattar-tyvpe skyvserapers now loom on the

Hied-hotl miviets fasten a tanker's deck
iates in the Burmemster & Wian vards

Ferries and Tug-guided Freighter Pass
i Copenhagen’s Inner Harbor

W hial Denmiark lack= in raw mateninls—anid
i1 this revard she ranks amone the world's
pionrest nations—:sne makes up 6 foreisn
commerce. Her imporiance it a trader hias
rrown oul of all proportion to her stz
Hime ol Ehe farger vessels moored her
moetlarly cte the globe. Chhers run be
tween Copenhapgen and other European
ports. Trim ferrvboats link the capital with
Valmo, Swedeti—a W-minute sall. In this
telephioto view, made from the tower of Char
saviours Church, the steeple of the English
Church rises directly abave the wooded
provndds of Kastellet, the Cltadel O] fe-
hneries bevond the trees rmmg the Free Port
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Copenhngen skvline, but the Riavor of the
16th and 17th centuries remains

We found it particularly along the canal
at dvhavn, This canal was built in 1671 ns a
passage between the harbor and a main mir
ket square, and it 1= still lined with old gabled
howses thoat formerly wore the bomes of mer-
chants. Today many of these builldings are
occuped by ship chandiers, export and im
port firms, dealers 0 charts and maps, and
makers of navienting instruments

Much of the street bordering the canal re
muins o resorl for sailors, 42 1t hos been {or
centuries, with n string of neon-highted tattoo

parfors, pimball pavilions, und bars that ring
with revelry around the clock

| couldn't, however, keep my wife's atten
Iillr'l |:-||-"|_[-|rl'|. 0on rhi_a ||'|l.'-'|| color II|."I..|"|;1-'. H'E'||_'
wanted wis a Anal trip to Den Permanente

We went there—"just to look™ at the treas-
ures, On esrbier visitz we hidd resolulely
bought anlv modest gifts for friends at home

This time something happened to o our will
power, When we ciime out, we owned o mae-
nitficent teak coffee table

O, well,” sadd mov wife, thumbing through
n shrunken store of kroner, “we don™t hoee to
stop in Pars on the wiy home” THE END

i
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The Man Who Talks
to Hummingbirds

From a little Breczilian toown
the fame of naturalist Aueusto Rischi
hays spread arovid the world

By 1.UIS MARDEN

e Fdironal Soaif

Hlustratfons by Mational l':'r'uql_-rr,ephff
photographer JAMES BLAIR

thaun a country, i= a place where overexuberant nature has sur-

passed. the wildest boumds of credibility. More and stranmer
creatures swim, slither, crawl, stalk. leap, clmb, Bap, it and buzz in
its green forests than in anv other country on earth,

It 1= & ploce to delight the heart of 0 Texan—or an Alaskan. Hére
live the world's lnrgest snoke (the anaconda, up w 35 feet long), the
brpezest rodent (the capybara, a kind of guinea pig the size of a palice
dog), the largest spider (as big a5 a4 man’s hand), the lnrgest ant and
beetle, 4 fresh-water fish 12 feet long, 4 towd the size and shape of an
apple pie; o moth with o one-fool wingspreasd, uncounted species of
hirds, and more different insects (20,000 moths and butterflies nione)
than in any other region of Hke size on the globe®

Yeu of all this impressive hestiary the most attractive members e
not the bipeest; on the contrary, they are among the smallest feath-
ered] creatures in existence; the hummingbird< In her dark green hadr
Brazil wenrs more than B0 species of these glittering creatures; birds
Lhat rival o therr briffinnee the monyvecolored #ems natare has <cat-
tered] prodigally throughout this favored country,

Im o small town in the monntidns of Brazil's State of Espirito Santo
hves o man whi Knows more about the wayve of hummingbirds than
anvone ¢lsean the world. He = Augusto Ruschi, a native Brazilion and
a preat noturallst. who possesses an impressive affinity for these minia-
ture bards. s rapport with them 15 5o clokse that 1 helievie he can unider-
stamdl what they say in chirps and trills; and T am convineed that, in a
stnse, he can wlk to them

BH ALLL, A VAST SEGMENT of gengraphy more like o contmont

Ste “Heaedd, Oba!™ In SATIORAL GRooramuc, September, 1962, for stall seite
Padist T W HUe's sioemand, of Soaarhs Smsericas Dasentere bur drembidesd st silsas =0 sl
Frsects of the Nmuron,™ by Paul A Zalil, Narmowan GeEpauarge, Moy, 1959

[}r. Ruschi studies humminghivds fevdine from a bottle af sugsr
wiler wilhin o tent Fineernoi] polish stains the spout red, the @avorite
color of the hirds known to Brazilians a2 "flower Kisser= " Ulnth nettimg
prevents newly caoptured birds from injuring themselves

B
=10







o loarn about the man who talks te hum
mingbirds, | went o Brazil, home of vasi
numbers of the bedja-Hores—"*flower kissere"
—is they are poetically called in Brazilian
Portueuese. v, Ruschi, an unassuming
hazel-eved man in his md-forties, met me
ul the nirport 1n Vitoriy, a port 265 miles
northeast of Rin. In hiz station wiagon we
drove 45 miles into the mountains to his home
il danta Teresn (map, pase 851 As we drove,
Ruschi told me of his early love of nature

“Ac a child 1 used to flee from mv house
oy stay i the woods all doy, | would follow
n bird from Leee to tree, to study how T could
trap it albve. 1 spent hours on . end in mv fa-
thers gorden, which was full of orchids he
had collected i the forest

Orrchid Playvs Host to Tiny Spider

“Tt was archids that led me 1o hummine-
mrcks. One strong-scented species, Stonliopen
yravemions, with clusters of spotted yvellow

v

anck-w hite Aowers, fascinated me Father
collected] 1t in 1891

“Une dav 1 went into the forest to look for
amnither specimen 1 smelled the strone. ¢los-
Ing odar of one from a distance aof half o
mitle. When- I found 1t in dense bush, 1 con
Ceitled myvself and wats '

wil the plant for
hours. 1 actually heard one blossom open
with n distinet pecff!

"Finnlly a hummingbird Bashed before me

a streak of vivid color, He flew stratght o
the orchid, andd thrust his needle hill into the
|:l|l'.'||':r|:. Elpe LOomEues ol r!u |"||'l'-_-||r'|! [ =11
im start back sharply, theén resume his
senreh, After hours of observation, | learned
what had happendd

"A small spider, also colored vellow and
white, lurked inside the hvpochilium, the lip
Fle wils well camouflazed, but the hummine-
e knew he was there

As the Stanhopea had matured, its swee
scent hod turned to o <tench like that of ca
non. Flies, drawn by the odor, came to the
Hower, and the spider seized them. In turn
the hummunghird d@te the spider. When the
Bird probed deep into the Dower, his hesd
brisshed the gynandrium, or column, which
s .II.LI':_'I.'Il |u|'||.'|| il ".|'|- :,-|||J_ .|'|_|.|:'- '|.l.h.|l
miacde the lttle fellow dart back In momen
Lary fright

| nbserved this on the 15th of December
1934—1 well remember the date because i
muarked the beginning of mv interest in
I.".J1'I|EI':II.:E!-Jl||'=. | colliscted I||.II |'II'—-I, ]li"ll_ .|||-:J
senl it to an ornitholomst in Sio Paulo; he
Wentified 1t as Glawers bivsnta, When he

l.. 1
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The Sunto Teresans are proud of their local
san today, (Gone 15 Guth the vegetable ven-
dor. Since he acquired internationnl fame {or
his impuartant waork in ornithology and bota-
nv, they introduce him to out-of-towners s
“Dr. Auzusto Ruschi, sclentist, the man ol
the hummingbirds.”

His fame has spread far, In 1956 the Em-
peror of Japan, a scienbst hamsell, read ol
the doctor’s work and asked the Brazilian
Aimbhassador m Tokvo o abtan copies ol
Ruschi's publications. Ruschi personally send
the Emperor the technical papers and a gl
of a rose '|'|.r|-||||' ase 1 which he hidd henuti
fulfy n 22 Brazilian humminghirds in
natiral poses

In 1957 he delivered 24 live bird< to D
Jose Maria Gargio Caldeira in Estoril, Por
tngal, to learn if thev could adapt 1o hie in
Furopean parks. So far, the birds have lived
in i laree enclosure, us Dre. Caldeien hos stud-
iedd their ability to acelimatize and 1o derive

ATCAN S NG [ . ‘._r-_u.-‘ll |ichi .|_| |I|.|:|=.-
Tyroleans Flocked 10 ¢ New Land

A< we sipped pur coffee in the Santa Teres
eufe, 1 remarked that most of the lowns-
peuple seemed o have groy or blue eves and
lizht hair

“MNearly all their grandinthers came from
the Austrian or lialinn Tyrol,” sail Koscli
‘Ciermans, Swiss, and Poles helped mve our
people their blond look, bt o
narthern Ttalian in erwin, like myself.”

Sunta Teresn was founded n 1875 by 1m-
mierants who came 1o response o the offer
of Emperor Dom Pedro I1 to give 530 acres to
anvone who would settle and work the land
Cin the 261h ol .T'””-'- 875 the imrmierant<
drew lote for the land. Antonio Roattl, an
Austrinn, drew the lnnd on which Dir. Ruschi's
musewm stiands todiay

At the hour of the Angelus on that day, o
woman phaced o small imape of Siint The-

T |’
WY P nstiv

rickit i the hollow of a oresit tree, savine, T his
place shall be called Sunta Tere=a ™

Rantti muarritd] the namer of the new town,
i one of their doeghters lnter wed o Jose
Ruschi ©ne of the sixteen children of this
marriiee wilts Aupustn Kuschi

nder the shoulder of a forest-clagd hill o

the edie of town stands the Professor Mello
Leitio Museum of Biology., We passed 1mio
thie rrounds through the cool shade of an
avenue of great cucalvptus trees and roval
ptlms planter] by Ruschi's fathe

Aotually the muteum 159 bologioal station

Hualf a doren poavi

ons <eattered about the

Yiedicineg dropper fecds nectar woa baln

NMUmmer Aas

el

bye hven,

Giant Braeil has
il b reds
s

Anilre Ruschi watrhes. Spiiler

eiss. and fiher form e best

5 Byt S0t

oL | TTHY 540
Litble  bs

« LLVLLE

) known species of
sprriter. Santo, Ly
& ot lesst 34

e o

"Hﬂ'ﬂ';nr

warwrs atarnimie ifim e e
Atlantic
(tepan

ol
Frortadi-2i,

1H:."'“::f;' :

-.....1-1







grounil
{hn the
L0 '|||".'.|'I'II H
helter
5 il bromelad
L raturn st
'T named this
im ermnenl pEEl of 1he
Museam o
Lo

(LCH - TON
""'-.. EAERRARA 1l I
nospiders. When i friend

“TLIvRIE S

¥ one month, Then | [ carnot stucl
[ want to g
nlway= thought tha
with mature

nalorinl S e nd e

[ b systen

Eeseniinl
Ay eletermiination. the museom o-
mnke a held sthtion of my
, mentor dwed in

{942, and in 1949 | founded the museum

Friom the momeni we entereod L L1
hirmminehirds lucshed by or hoser i T
[ iy, loakinge u Cl aricssl I
PWIre of el LA

Huge Cages Hold Flushing Life
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qires 11 which live as many as 00 hum-

mingbirds (opposite). The biggesl cage meas

ures 160 feet 10 leneth by 30 wide and 20 high

Ymone the flowerine trees and shrubs thil

fill it, the hittle birds seem to be ol complete

liberty, as they probe scarlet fowers with
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bottles hung in the branches, Here they by
Reht, courl, and i 'fIII:||l|' first nchieyve

. —— . 2 | =~ of .l.._
hv Ruschi—nest and rear thelr tamiln

“When 1 <tarter] o study hummingbicd
|Irl":-|'ri |. hicare]l thatl S !:..-l |-I'.'!'I |='.i'|

ilivie for 1 short time ot the Copenhawen gos

hut na ote hod ever succeeded mogett

humminghirds o breed in captivaty. Tt took

everil vears, bt now we have Ehiem redil



Flowering cluster hanes from a bron
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Dime shows the stze of
J Aivri

it

Ill'l ||‘.:_|'||_-. |

IR P

LIS LI FR i

Hosv orchid, Laelia pumila if= From
iree neEr LNne melursirsg s ||n|'|
resa. Even ns a bov, Dr Hu
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1 hie I.I.'I'.' inches from our faces, =1] 57 roi i
in o blarred disk of vibratine wings: As thes
FUFTed] [Nelr Beadags Irom =i Lo swle, mnspect
ing us carefully, flashes of pure

i

glower and winked, hot Gre red, brght sip-

spectral color

B [}
pre blue, lnmbent green, deep wine purple

The hfillignt ¢olars of hummnetird crests
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d pure color, CUhn oo
Careenewidt, b noted
ctuclent gnd photographer of humminghircds,
pictures follow Uhis

EXpIns how they are formie

whose =trikme st le

Bird Nests Under Arbhiem] Moon

ko Lire, Ruscehl and [ walked round the sta-
tion, he nomed the species of archicds that
clung Lo trees o stood | bluck pots of raoxvim
the fibrous trunk of the teee fern. Then he
crontinued to nlk of hummanebards.

“Laoiing: back to 1934 1 knew then that |
midst spend my lfe studving the hummine-
hircls, and when | found o nest of Chiloro
lhan anreo-tentris puclierani—the nime i
1= lone n=s the hird—I set up an ohb
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biastle o rival or woo

Jewel of the lorest, a morpho butterly

Morvpho meneigeny ) spreads i eld of Dlue

Casting for butterfies, e Husih take:
captives ot =fodies ther behinvior. Slod
I :l'\-l i |;I_I||-I ._II I-! ]| Er= |:|I '.l! ik I i - :

iy the first eee, | remioned glued 1o my post
v and night, excent for [our hours of Sleen
that 1 would snatth when 1 s<aw the mother
ird bedded down for the night

“When she settled down o hrood, | wanted
tn see exactly what she did, but | knew that
i 'I-:||I '.'|III:|-' frehten her away. | .||- tedierd
tr matke an artificial moon

| covered the lens of a Raxhlight with
gppacue black paper inowhich 1 band cut out
i crescent Ovwer the cutout [ placed orange
r|'l| ||.|il-." _'.-I IO T O 1§ '|'-'I'
| hyed the flashbheht to o trapod s LIFThE
the heam on the nest from 15 {eet nwav, In
!.I--:|= -:E. '|:4_' '.I._'-.I E_:'n-' ] i 1167 A !-i: e f, nt
e e | | line

“Tust before dark, when the b Wils Oll
the nest feeding, | turned on the flashlighi
When she camie back and settled down foa
the might, | deew o the hoe, pulline the lead
bt WWhat

did the bird sec? An orange moon rising: thi

-ill'.'.l'. |||I|'.i| 1FOm I Front ol '|.I

¢ apmeline she was gsed | and =he sal
Lranguiliy on, sieeply blinking her eves in the
e liEnd

Here Huscht suddenly decame the Giord
||'|=:J-_||._"|!-|_'-.|_'- I|'I!I _'.:ul- |_'|-'-||.'.- |I:-.| WETH LT
amd setthing in the pest with hittle siede-to
mioveEmenl=

‘It took her 14 davs to teh the epes, amd
ill the while—except frem midmight to fowm
Lhe mormne—1 was there In all T walched

that nest for 35 divs W hen the voung hateher

amd the mother Hew away oo el lood for
them, | guickly removed the little thing

-hl ¥




weighed them, and put them carefolly back.

“I even robbed them of their food in the
interests of science; sometmmes, ofter feeding,
when the mother left on another trip. T would
thrust a glnss dropper down their throats, to
driw out the contents of their stomachs for
welghing and analvsis

“I found that, at first, protein dominites
the diet—insects—and, luter, carbohvdrates—
flower nectar. After that, it was easy W keep
humminghirds incaptivity. | knew what kind
af foad they needed, in what proportion, and
how aften. In 1936, 1 gol four species th re-
prodluce o captiviiv; 1 belivve that was the
first time it wos ever done”

Buzz of Wings Makes Talking Dilficult

Dir, Ruschi lives with his wife and two
smiall song in his grandfather’s house, a cool,
thick-walled old bullding. At dusk we would
sit on the veranda and talk, but frequently
we had to rpise our voices, literally, because
of the loud thrumming of hundreds of wines,
Throughout the year, 32 species of humming-
birds ¢ome o gliss feeders on the porch in
such numbers thot the wir seems to vibrate
As they swooped and passed inches from my
face, It was ns I we wore bethg subjected to
dive-hombing and *bozzing” by o swarm of
mintature, multihued aircraft (page 83)

“They are not so numerous now,™ said Dr
Ruzchi, "hecause we have a white eucalyplus,
Euncalyptus vobusta, in flower, and the birds
prefer the natural blossoms o my sogar
witer, even thoueh it matches the nectar ex-
actlv—20 percent suear i water, We use as
much as 45 pounds of sugar it day in the feed-
ers spread over the grounds”

As o prew darker, | watched the humming-
birds hawking invisible insects, dipping and
stabbine  through the soft evening air like
switllows or swifts.

“Humminghireds peed a zood amount af

protein,” said the doctor, “If vou feed them
supar woter alone, theéy will die. However,
msects are no probleme All 1 have to do 15 to
place some overripe fruit in the cages, and
swirms of fruit flies, Drosophila, appear out
of nowhere"”

The clipclop of horse<' hoofs echoes the
st in the streets of Santn Teresi Country
folk come in from the neichbhoringe hills on
horseback, and on Sundavs a hitching rack af
the edge of town may have two dozen horses
tied to it while their owners arfe gt Muss. The
ruders sil therr small mounts with legs thrist
stifflv out, and hands held knuckles up at
the breastbone like cowbovs in a Remington

L

Bold hird rushes in o seolil Its enemy, Uhie sun
owl (Celaricrdinm brayiliansm brasffanim), o
dliecoy wapd by Dir Kuschi Lo lure emomerss with-
in reach of his “hshing” rod (poge 921 Choained
to hes perech, the owl faces his formentor. On
the same job 2even vears, he looks bored

painting. The five-gaited horses, with tails
tied in o praceful knot, click along inoa fast
single-footl, currving their riders as smoothly
s 1 moanted on rails. The plump, red-fiuced
larmwife. 1n an ordinary print dress but rid-
me astricle, usually follows her hushand on
her own horse

During the meatiess davs of Lent, Brazil-
s cook dishes of palmito, the edible [salm
Enlevhe edulis, topether with shrimp and
nahe 1 saw truckloads of the pale white stalks
daily leavine Santa Teresa for the const 1
wondered where s0 many came from, be-
cause gvery Ume i stalk of palmito comes to
town, o palm tree must die

santa Teresa lies closped in the narrow



rags
Farubolic aluminum rellector amplifies
lrd calls Tor o tape recorder. e, Ruschi
lures his subject within microphone range
with a-mrme call. This whistle was made by
an Espirite Santo family which his spoctil-
teed i fashiomng them lor half a centur

vallev of the Timbul River. which loops to
the north around the town before Qowing
eastward 1o the sen ipage 83) The doctor and
| climbed the main street 1o the edee of town
| noted that coffee bushes on a steep hillside
grew’ in full sunlight and ndt in the shade
uf bigeer trees, as in Central America

On the circumambient hills, magnificent
stands of trees hift their green crowns high
above the grav.green bush. Ope species,
Jucaraidi, produces, 1 think, the maost beauti-
ful cabinet wood 1 the world: rosewood.
Four kinds grow in Brazil; one i= nearly hiack,
with purple lights; the others are striped like
a tiger on o rich tnwny to cark red groand.

Ruschi pointed to a hillside where the

|_||'|
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sfrapree] aned bhrosh Duarmed =i
thnt the red sonl showed ke o raw wiodindg
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[IFESeryes hieliore b 1= tow 114 I rememihel
. encounter with wanton destroction
s natiral Deadty. It was: in 1933
wasa o wood where | ised to go to RN Y
and birds., An orchid, Heonlletia
A g R TR NN TR i Toiresd :!|||.'
with a dark vellow carpet 1 have never et
invthine ke it since:. there were thousaneds
[ fowers, amd the fmgrance wis such that
Ltl Pemed 1 DeE 1 i losed] pooam Lhat
nraverl with perfumi
v dimv [ heard that the owner was go
| hutried Lo s
w aipim ' he sai




The Man Who Talks to Hummingbirds 03

b ahile to grow about 1500 crudeiros” worth

“1 sabd, T grve vou theat muach, dvou peam-
That wus a
visars agn, and the man
thoweht | was meiel, 1 ddidn't blame hiny wis

1= ol o Cut o down the wood

ot of money thirt

Wostuckent with o pasrt-tirne ob at 2 sovetrn
miehit seed farm. and whot | offered bim wiis
The mnn accepted, b
oo v Later e cut dlow i ey ervihing anvway
ard set fire to the undergrowth. Wall vour be-
Heve me when T el vou that when 1 saw the
smoking waste | sat down and eried, liKe a
J:I_[:r hluf. '.'|.J||r-|_ | L |II:F1J ha< fust died 2"

three mionths' puin

Iree Wears 35 Specites of Chrchiids

Kiuscht stared |'|'||||:I|E|1_‘. at the bare Hillsidle
anel shropmed ds 1if to throw of] i anpleasian
Then he brighténed and saiel, "But
By prod-

barclen
Ire MOre CHCouriginge now
ding officials, lecturing 1o cilizens, and buy

g ap land, [ got the government to set asice
I'wo of them, totialing about 2.0CK)

tHinws

[ITESETVES
dr res, are nedar here: one belongs o my mu

Captured hird, Aphantocirod
|||||| ;-..1"||"-| linseedd ol

[ W hiedd I thie bush ot letd

teanchiner s gluev gluss-fiber tip b

prries filoneis,

Illlal Tk 1 L "I'-"rl.l lrr

i, and the other is an adjunct of our MNa
ticpriiad Musenm. ™

To rench one, we drove v a Brazthian
madde jeep up inta the halls, over i ripdimen-
tary roqd high ahow
ncrensinely
enénth tall olumps of Ereen-streakod golden
hambon, and we dismounted to follow g trml

he sand bottom shone hike

uostream bedd, throuel

I'II.'-I'- LR T T .H:-_' 'II-I.I|. L'-"IIIL'II

whone the niver
warm 2ol through the pale water. On the
far bank, th with a dense
foresl of hardwood] and polm, rose steepls

Wi witlKed
[ndtinn names: o, maecanaiba, baprndioan,
An incredibly
olamts clune o the trunks and brianches—

lamal, vovered

bienealh  trees with musical

reg it rich mantle of air
archiels and bromelads of fifty species, some
as sl ne o thimble, o few as big s a4 man
O one tree alone, the doe bor |H!i!|'!| Ch et mr
named 35 dhifTerent species of orehids.

In the seascolored twilight of the forest,
Lize i
mauve fames Roumd the purple blossoms

Caltlevg  and grehids burned ke

almly danedes from a ead smeared with

Havine eves only for the devoy owl ipage 9135, the humminghard

P hui's pole silently sl penily

i+ feathers =frangely, the hird digd not struggele




danced fat bumblebees clad entirely 10 rich
Ilack ".|'|-rllr_ e L Fove A toucnh i |u'-1.1|;'.1-r
vellow near the head

When I 5a1d 1 hod never sevn o bumblebee
of thot colonng, Ruschr snid professoriatly
‘Yes, roomeographically speaking, we have
many species which are suf generrs.”

1The doctor pomnted across the streqwm 1o a
nigh cucalyvplus covered with white hlossoms
v oliteral swoarm of hummingbirds wove in
and out of the crown of flowers. *Theee are ot
least @ hundred bieds o that tree; some bre
perching and are harder to see
fourteen species i that one Aock

'here are

[ lookerd impressed, but Ruschi sadcd, with
“1 have
mired by the Indians, bat T cannot make oul
Lhe inchividund species Trom here. | know the
number because | hove observed that tree
| planted the
| 940) Lo altract

1 smille, a formidable evesight, ndd-

thmsueh glisses AT Himes
eticalvptuses in
nivw Lhew iare

B
birels.

Water s Roar Masks Approach of Danger

.III.'- wik wWitlked downstream. the i T |]-Il,'| |_'|'|

DVEr n mereascanzty ks bed, and 0 the

di=lante [ could hear the subxlued rish o

falling water, ] remorked thiat there were
tewer Birgds
Armimal life s nlwavs sparser near a walir-

fadl” saiel Ruschi “The small crentures. birds
el Tur bearer: alike, don't ke to stav near
Lploce whire the roarof a catoract may miask
the sotind of danger. Thev prefer quicter
haunts.”

| remembered that | kad seen few animals
T ".':.|1|'rr.l||- [ |I.:|| 1.':,_w'-|"r_'|L ||l|=: r|||;- FEdR=4
Rubsehi tiught me the
ciifference between looking and seeing

Althowrgh
profched] the
increasinge nimbers
Here at kst | saw that most beautiful of all
butterflics—the Worpho

crentures came Sapping upstream, Hving higl

II.'II REVer siruck e

birels grew scarfcer s We ap
butterflies fitted in

BEoWh wilers

L .|:I|.'rr..1i|
over e

E RS I he lovel

whove the stream b .[.II ”II_‘.'I_'_ '_|n|, =111
glinted on their wings with o coppery light!
but when they dipped close to the water, the
clectrie bhlue of the LI ET ='||||' ||r. "|‘-_-|_' WIITes
Hashed Hke a high-tension spark (page 849
The morpho’s flight wias peculiar

hesitan! biat, with wings

A sl
h fraction longe
i the down position, =0 that they seemed Lo
o fAving upside down in an inverted A

I hadl seen souvenir travs in Ko in which
luy bundreds of morpho wings. and 1 won
dered aloud how o0 muny weré caplured

“They drink themselves into captivity,

Wines stuck, ¢ loraxtilhon aiwreao-centris

sl Bitsc b “You
4% and leave them on the eround, Hours luter
v fined & cluster of morphos

lake some overripe banan

frewn therd
Thev have feasted an the fermented banan
gs and gone off (o o dranken sleep.”

W the morpho shows onlv the
nilersiil

e Al resl

ol hts wanes, a ol moth brown

wn the wings open, the heavenly Dlue

- L)
MRREEL S

hutl w

coloF Dlnges oul, ns I|'|ll|p:_': none IIII
celebrated aduimorines hivd mken wing
Just beyvond the buttertty pool, the rives
sl over a lip of rock and dizappeared. We
clambered down to the int stone bed' and
wiidlked to the edoe

Arnle Ourtiun ovet

The stream Mowed in

| - Z£onlh the rowenledd



prieherani rides the hshing rod. Te

rovk, rebounded from o ledeze ten feet helow
g steps nto i o
row vildley that deopped swifthy betweon for-
eat-clad hills

Hazilv in the distince, humped Lbosses of
granite rose like the boacks of mastodons in
n dim Pleistocene landscape; somewhere be
vond them the Timbul River wound at Lis|
to the barely discernible blue ling of the sed

I thought of the voung naturalist Chirles
Dorwin who wrote, on first beholding the
green continent, “Delight m=ell, howesver, 1=
o wedk term o expriess the feelines of a nat
uralitt whe, for the hrst tme, has wanderel
by himself in o Hrarilan forest

plﬂl'l I'.t:':'l.'n.lll-ll-'TI 11 el

<Hh J

escoping sections slide the bird into Ruschi's hands

oy g this brines wath 11 @ |||'1'||1'I' I'lll.‘.li"-IIF'L'
thian he cun ever! hope W experence aeain

Oy iy e, Ruse hi took me humminehird
fishinw 1 call it that because the implement
Kuschi u=es to capture the little fellows slive

15 o telescopic alominum fishing rod
“1 have them made at a ishing-tac ke place
i1 Pars"” Ruschin satdd, “Every time 1 20 over,

1 arder one made longer; once 1 asked forone
1) feet long. The Frenchmin was thikdén aback
amd misked why T owinted such a longe rod 1
adel, *It 1= for a fish that hves in the muddle
wiide river” IT I had tald him that ]

oL bl

of 0
wanteel to catich hummmithebiveds, he
pever have taken me serlously agiin,’




ase g adso oprred] a hve owl on a stand

1
g they ook around aned s
;':r -.|||| ik .:.'Ill'l! -I.l- : III -1k i 1

sitle of o hill, Ruschi throst i e i
Lhe orodmad and hune the calidee’s L
Form feom 1t fonee Q0L The doctor atinche

L Whipise Eiass-1iser |'|- L

Pur<ing hi= lips. he called in n seri
ofl, ligoid whistles: Within sevands

['”'l'hr"-l ['I|I1I'| : WRIEH R LR gl bared ddr Decl ol of Lhi ¢ I e heit

sagedliaal R i i T e el
9 el 10 feel in feont of the ow Tald

Began o Berale the predator with orvang

hieps. Thi hittle owl biinked his vellow
evie= gt us andd looked bored, He had hee
oIng this 10Fr SEven Ve
Uiclen ke =mhall dark dots KL
[hirty-two bright-eved captives in cloti
mils, Jir. Hiuschits ipvention, clide a6 ab

4

Held by the beak, Thoalurania

i AEF Wk WwWineEs. ovVRinirialiige i

WfrJlrilth41u| + - fird
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numbrn of blurred wings, three humming wittches it float over a hsl . 1 clid nol sex
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L ent whistling plaintively, snd without taking  was attached to it, and Ruschi telescoped

hie ovies o { :I.' | I' bt Bevtroiry swiiila o T thie </t Tinns hand ver U '||!

1% the el Lo = ful erieth of 30 Jedd | he litile et incl- ool Feliun Wal®
il 1 sttt 0l [Harzine rushes. 1O Howwer Lielil =pare It i (4 '-'-I'l DO Wines | LIl

L pssier anced angrily round the owl, wl ! of the tacky ail (page 95). Gently the
!-_"|'| Fit Fesclys  mioitdosnless, bDul 5w i hi (o Lo 1ot I ]l Ll iummingord Fle held
el 1o Keep his eves n the darting bird tagainst one knee while he wiped off thi
them alighted on a4 twiy Lhree [eel stcky stufl with a poad s iked in lighter fuid

fom the owl’s head, keeping up a metalln hen he held the bird by its bill, while the

=8 T i |_| oo . R puels e volaiise gl 11:E

| (] t | | 1 i
\ngler Gently Bags His Quarry orated, leaving the bird dry and clean

Hisldine the rod vertical. Buschi took thres withoul a single misplaced Tealher (oppasile
didine steps forward, like a fencer, und siow CGrasping the bird round the body, Rusch
v lowered the sticky tip unbl it came withi slipped its head through a shit in a Hit of cloth

Sxinehes of a bird at rest. With infinite slow-  Making sure the wihgs wWeTi Hat aeainst B
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A long =1 with o il -..l_'. ."III Y Ty |.:I---. i SUFAT WHLET | he iril drank a 1id b




s National Geographic, January, 1963

The calmness-of the bird, which hod not once
strupeled, surprised me.

“They are very intelligent,” Ruschi said
But I am convinced that it was another in-
stunice of the understonding between hom-
mingbirds and the good doctor,

Ruschi unzipped o canvas airline bag that
he hued divided into compartments and placed
the humminghird in ane of the slots, where it
lay quietly, turning its head to watch u= with
itz bright Black eves.

Hummingbirds were now diving and dart.
ing 1n fury ol the cubure who, with the blase
wir of an old pro, paid scant attention. With-
i an hour, the doctor captured o dogen. Thes
lay in the compartments, stacked three deep
ltke cighrs, tranguilly turning their brilliant
heads of mauve, green, and bright blue,

Cruest Starts in British Museum

[huring hig life as o natralist, Ruschi has
discovered more than o score of new plunts
nnd anmimuls. None of these finds wiis 50 ox-
citing as the discovery of o supposedly ex-
tinct bummingbird.

In 1957, the doctor was in London, ex-
amining the British Museum's collection of
hummingbird skins in the company of the dis-
tinguished French ornithologist Dir. Jacgues
Berlioz, of the National Museum of Natural
History in Paris. The Englishmen showed
Dr. Ruschi their precious hoard of 14 skins
of a humminghbird the noted ornithologist
John Gould huid called the hooded wvizor
bearer (Awgastes Tumachellus). For newarly
half a centurv, they believed, no skins of
these hirds had come to any of the great col-
lectinns,  Even thelr orlgin was uncertain,
The British Museum skins bore only the lahel
“Brasil"”

“The British authorities generously offered
me two skins. | thonked them woarmly but
sl —and | don't know what prompted me—
that 1 hoped to have a ffve specimen at my
museum before long,” said Ruschi

“Dir. BerlioZ lifted his evebrows amd said,
‘Don't you think that the bird s extinet?

“T rephed that Brazil s a big country, and
that relatively little really thorough collect-
ing had been done in large parte of jt 1 knew
I spoke brashly, becuuse in the definitive
French work on zoology e, Berlioz himself
had mentioned [wmachelluy ns o species of
‘uncertain: stiatus,’

“Two wvears livter '] was in the American
Museum of Natural History in New York,

Imagine my excitement when | saw, on the
label attached to a fomaclelfns skin, the leg-
end 1925 Brazil, Morro do Chapéew' Here
wis the first definite locality.

“Uin my return home, 1 cot oot lhree-seale
raps. I found there were thrver Maorros do
Chapeu (Hills of the Hat), two in the State
of Bahia and one in Minas Gerais. One of
the Babin sitee wiae o town, as well ns a hilly
s0 | decided to try thiot one first

“1 Aew to Bahin and then rode a bus for 20
hours to the town of Morro do Chipeu (magp,
page 35). 1 had chartered anairplane in Bahia
If T found the hirds; T would radio the pilot,
and he would fiy i to get them out alive us
quickly as possible. Otherwise, | would return
to the coast tn the usunl <low manner.

“The Hill of the Hat stunds at the northern
limit of a0 mountain ronee, the Serrn do Sin-
corie The hill, which 5 shaped like a hat,
rises Lo 4,000 feet out of the serfao, or dry
countey., For eight days 1 heat the bush; 1
collected n few birds of known species but
at last guve up I oradioed the pilor not o
come, and staved on to photograph the ge-
ology of the region

“Extinet”’ Bird Returmns to the World

H1 come to a waterfull called Cachoeirn
do Ferro Doido, that spilled into a grent hole
in solid rock, 650 feet deep and three-quarters
of a mile across. It wis the dry season, the
waterfall had dwindled to a theead, and |
stood in amazement before the great hollow
that this filoment of wiater had worn into the
rose-colored rock. The rock was a dinmond-
bearing conglomerate known to geologists us
Sincoria Formuation. For more than a century,
this region has vielded diamonds.

“As | was putting away my camera, & hum-
minghird shot aoross the tradl [ saw it out of
the corner of my eve and said o my guide,
“T'hat bird is not known to me.” Five minutes
later 1 siaw, hovering before a yvellow flower,
a living Augastes homachelins,

“How did 1 feel? Gronde emogdo!—my
hmr stood on end from satisfuction. | pot on
the rudio and told the pilotto give me 48 hotrs,
then come for me. In those two davs | took
a dozen live specimens of both sexes™

I)r. Ruschi credted a stir in sclentific cir-
cles with his rediscovery of the hooded vizor
bearer. Since that time he has discovered
two varietios of hummingbicrd entirely new
o science, one of which, Celtbri delphinae
greenewmalls iright), Ruschi has named for






Sporting a disorderdy crew cul, o male Loplorni mapmif-
icu appiears to cast a disdamfiil eve on the nuptial display
at right. When éxtended, his neck feathers form o hanilsome
while fan tpped with ridescent green,

Photographing
Hummingbirds
in Brazil
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Bright-feathered suwitor, Lophorais
chadvbea sprends a gaudy collar and

By CRAWFORD H. GREENEWALT
Fhotographs by the author

chanice can play in forwarding or frustrat-

ing our ambitions. As T reflect on it, [ see
that Lady Luck was certainly operating on
behalf of my hummingbird project.

The day T went to New York to suggest
io the American Mustum of Natural History
that T attempt an illustrated book on hum-
muinghards (4 suggestion which the museum
accepted with enthusiasm), it just happened
that Jean Dwelacour, then Dhrector of the
Los Angeles County Museum, was in New
York; it just happened he wis spending that
afternoon at the muscum; and it just hap-

1O

I'I' 1S REMARKABLE how larze a part

pened | was taken to meet him

“If vou want to pholograph

hummingbirds" Delapcour saijd,

"y should get in touch with mv

fricnd Beéraut in Rio.” I did so im-

mediately, [t turmed out that Dr.

Etienne Bérnul, a charming Frenchman, wis

8 hummingbird “buf™ and had an aviary

with twenty or more speciés in his 12th-floor

Ria de Janeiro apartment. After much cordial

correspondence, & date was made and | pre-
pared 1o set out for Rio,

Unhappily, ubout a week before my de-
parture he wrote that his birds had become
infected with o fungus disease and that all
hivd died Dr. Bériut's letter, in French, said
his birds had champignons. Until 1 had forti-
fied my indifferent French by o look at the
dictionary and discovered the word also
meant funeus disease, I wondered how on
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Vianes dpn Santa Teresa

[Dr. Béraut wns prepared. He hodd con-
siructed ko outdoor avigry: at the summel
cottare of Mr, amd Mrs, Ken sipjelll, in
et (0] well-stocked  witl | !'-'II_'- L[
inred humminebirds There we photographed
our st Braztiiin beepd- v lowet Kisser:
3¢ Berautl nexl took us 1o-a Ifemd o Sant

lépesa where, e =0
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aceistance, extended enthusnastieal |
nany ¢ountries for the past |
ot thsl mn |I--I|Ia.,||I|ii:||||'|_|"."' jlid
have become oo reality
3. Ruscm even ouehi me tw RN
huyymmimnehirds to be photi ranhed] when
s st Tune. Under s tender care, U
twor bl e thi S LHO0-mule 3ot pourney Iron
Wity b |l:'|.l'.'. {FE -.'._l'u-:l peiclent n ='| Wil
prompllyv installed in myv nbsent son’s be
PN A fEw wWeek (LT, DILYINE DEET i
hotoeraphed | VieTe 11 I | il
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Braking for a landing,

PrieHightealisthenics ol
hRLRL iR B i i

AR treld IEI'. i L

en feathers. With en
Ay, the magents

smrcaids wiide

Feathers  Hulfed, 1l

as the nucleus of o future bummingbird exhibit

A4 1o the sertes of hummimebard photographs
shiown here, [should perhaps apeilogize 1or using
wClentihic pames Lo IIII.'Z'I"i:_'- the bird bl no
common nomes exist Even of thoy did, the
would be in Portuguese and so not very helpfu
I English-speaking . reacers

| am particularly happy wath the plotures on
L s seress of 0 b ey by simae fellna, the [ M s
which hwl been resumedl extinet wuntid Lh
Ruschi found living individuals, The picture:
the mule bird sleeping and stretchinge are, 1 e
heve, photograpine "hrsts for any humming
bird. 1 tried hard for the strelching picture

Il'll.lll-. R |i| --|_|.:||_'.'Ii'|| I||_ 2 1 '_ll_.. .lllllllll'

eraph the spectaculer indescent taldl






The female Awgustes [ima-
chellns s unusun! in having an
iridesrent gorget, nol 20 extensive
ar spectacular as that of her mate,
but bright enough to rival thit
of many males of other species
ipage 103). Most female hum-
minghirds are relatively dull wml
apparently rely on their charm
rather than on their adornment
o attract the opposite sex,

The indescence shown in these
pictures is a phenomenon that
has aroused the interest of phys-
icists and biologsts for many
vears. More than two hundred
and Bfty veurs ago Sir Isaace New-
ton stguested 1n s Treatise on
(1pticks that indescent colors in
hirds were similar to the colors
formed by light rass acting on
thin films, whose optical projer-
tes he hid discovered. He wrote:

“The finely coloured Feath-
ers of some birds, and particular-
Iv those of Peacocks Tails, do in
the very same part of the Feather
appenr of several Colours in sev-
eral pesitions of the Eye, after
the very same manner that thin
Flates were found to do ... and
therefore arisc from the thinness
of the transparent purts of the
Feathers: that is, from the slen-
derness of the very fine Haars, or
Capillamenta, which grow out of the sides
of the grosser lateral branches or fibres of
those Feathers.”

After much controversy, it was established
about fifty vears apo that Newton was right.
The brilliant colors in hummingbirds are
whot we now call “interference colors.” (The
colors in a soap bubble or in o drop of ofl en G
wil pavement are common examples of inter-
ference colors.)

Electron Microscope Pierees Mystery

Our work with the electron microscope
and the spectrophotometer has shown for
the first time the precise nature of the struc-
ture in hummingbird feathers that = respon-
sible for these brilliant colors. The colored
portions of the feather are a mosaic of tiny
elliptical platelets visible only under the most
powerful optical microscope. Under the much
higher magnifications possible with the elec-
tron microscojie, one sees that each platelet i=
somewhat like o puncake liberally filled with

- rewe amEEHAS SUTEEN §F a1l BeL FETERE

Farked tail cocked, Poprlaira langsdorfiii appears to squat
in mid-air as he hovers above o feeder. Iridescent reid bamd
sete off the eorpet of glittering metallic green.

air bubbles. It is this structure that prodoces
the almost pure speciral hues one sees in the
Hash of 0 hummingbird gorget.

Another photogruph which especially
pleases me is the nuptial light of Lophariis
chalvbea (page 101), This is the first time such
4 performance hag been recorded on film,
The uhion, if consumnmated, would have been
a misimuarriape, since the female is Loplornis
magwifica, indistinguishable to my eye, and
apparently to the male humminghird's, from
his own Lephernis chalvbea. We have shown
the proper mile, Lophornis mognifica, look-
ing on with dizapproval (page 100

The picture of Phoethornis eurynome (page
112) was selected to show the forked tongue,
which is very longz when fully extended, much
longer than the hill The tongue is tubular,
and nectar can he sucked out of a flower or
artificial feeder without the bill itself touch-
ihg the lguid

The male Calliphioxwmethysting (page 1101
has the highest wingbeat rate | have recorded,

105
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Photographing Hummingbirds in Brazil LO7
thoutl 80 beals per seconed | he lowest rate heir welght manees over rither narrow -
abiout 10 per =econd, belongs tw Pafeyond its; from about 2 grame for the smadlest to 20

ir, the largest of the hummingbird: erams [or the largest. If, however, thig odd

Uhe Bight montaee (poves 10800 warrants Felationsnip extondd  to other birds, or if
ame additional explanntion. Homminghird, nummiingbirds covered a much lrger se
ire the onky birds Lhiat can hover mdefimitels rinEe, Wik wolld have arrodynamic  mon
ind that can fiv backward and sideways a strosities. A swan on the hummingbird model
virll as forwarel The anilogy with a4 conver for example, would have o wing span af 65

tona! helicopter = very close. ' When o hel feet: & wnal. at the other extreme, would hiv
||-||I|'I Fis VOTEH ||_'. Hovidrs. [t= rmlor = WiTiiss =i -I':,.” & T be visihile anlv wunder o
virri el toy thae el <o 15 tEee plane 1o which powerful micrascape

the humminehird beats l= wings 'l take the humminebirds as they are

When a hell RINLE FOES 1IN0 FEVETSE, 115 Deautiiul restures, fearles: PPLL SR TS
ritor its o Lhe rear. anid when it hes for- viril acrobals. As Audubon sanl, they are
wardl, its rotor s forward The humming irdeedd ehitterine fraements of the rainbow

;.jr-l wingz |'|-"l' | |_'!|.-'-.'|' In exactly thie ssm
WLLS -|I'||' ]I'-‘1"||II ':.l:'ll ||-'.'.|_'...' | _!:|||I
Iwice as efficient as the helicopter in fuel con

= LT II'I-'I e r WL ] .I.-'|_'| I

Hummiinghird Wings Do Pauable Dot

Hummuinehirds derpv POWED 06 bhisth the
LT Rl _|I'E -I..l_-_|i| izl ..!. LT WiIings ':H.||_'r
birds g2t Hvine power only on the downbent

Whether the humminghird is hovering, ba

K
M Wi, of fl e forsaaired al LU SEWECOl, €8 3
wintbeal does double duty. I 5 this thad
rivies the hummingbird maneuverability un
matcheéd by any other bird
One fingl oddity calls for mention. For
v dimensionmliy similar groip of anima

Cile Oof dogs ar Doress ar even umaans
veicht will be proportional to the cube of o
Immicar dpmension, sayv the lencth ol an arm o
et W hien Alice, for example, drooned the
hottle l[abeled "DRINE ME she dimaneEhed o
size. Il she hadd shrunk toone twentyv-seventh
¢ ortema werteht, her arme waoilldl hawvi
hortened o a thied of lis orimnal length
|_ |_I1,| I« the cube oot of 27
Humminehirdsare ppparently on exception
this almest omiversd law. Thetr wings var
not as the cube rool (the one-third VW ET

Iyl . '|.- | %% .-'|||'.|- [EHAWET | 'I". IF Wi |'.'| |

Perched on a platform ot the prud

gl chesd b I"l ety & Lampan B Eli
for the -Amercan Mueimm of MNatural H




Hovering

Pivoting ke semaphoie g,
wings move forward apd back
s about S0 tmes g sernnl
Cin the bockstroke, they twist at
shoulder pearly 130" so that top
bevomes bottom amnd #enerales
I TAke helcopters. hummers
can vise. vertically and hover
Weight for weight, thév uee
about half a= much enerin

1S

Ruby-throat. alarmed,

Arupper left the hicd tranguilly sips nec-
tat Fromm a Bamevine blossom. Startled by
the click of the high-speed camera, she
sprreacls her il amd gives w strong lor
ward thrust As she puts her wings in
reverse, pulling the beak out of the hloom,
she rotliles her bodvy gnttl in prositiongs &
and 7 she {8 vine virbuilly on her boacks
Then she performs a halfsvoll o fum




quits the premises

right sade up, andd darts away. In 11 and
12, her wings are in position for full
speeil abwedd. The enlibe fequetice thkoes
place 10 about two-tenths of a second
These drawings by Dale Astle, from
high-speed motion pictires Laken by the
author, are slightly less than life-size
The mbv-thrmat b= the most common
hummingbivd found in the U nitad States.

Afid EEEHITEE MINRRE & I Nl EE e TR T

Backward flight

Mine of the wines s back-
wartl i dives a helicopter fotnd,
producing Wit and rearward
Lt Speh of bk wsaed izt
v miuch less thun the darting
forwurd speed. Like pan autos
mobille, a bivd s dedsoed for
efficitnt forwimd movement, its

reverse popr 15 intended for low

st andd ovepskonal ude

LG




wimall, sealelike leathers o

Fom Thumb of a8 midget family,

I LT I sSecond
i ! 11Imn ! e | Ly
cenewnllt To measure wing 1
I I I s the sou '
v Lo Mighd an thpe anmnge 4o
niches a wecond, then plays it back at
Mer-speerl on an instrument thiat

IrainscTa Ul on grofsn gt



Sow YTou See Iy Now You Don b
 Humminghird Turns Magenan

IFlushi iriclescence of mnuogiirds o
pends on the anole at whi IEhit sirtke
b5 i w elhotica Lel Ll
citthers, visible only under the ms -
ML ed. Ddeviation of al b2
I Lhi rreel angl | ' oy Wit
| L sl el et L
| Loeranhs 1 e heve
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Fork-tongued Hummer Licks
iz Bill After a Feeding
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Fouraeing tongue, almost brivns-
parrend, elreties sugar waler fram o
feeder. My, CGrevneirall s

high-speed photography disprove

o

an ecarlivr theory that thi

hill itself hadd to tawch the Tegioeed.
[iv this portrait of Chlorestes
motatus —4Vs tinves life-size -

light from the electroanic

faxh glheams from _|'r'.'.'|'|'n'.l' beirtn,






ACTIOSS
the Alps

In a
Wicker
Basket

By PHIL WALKER

LEHIE:H"E AsKRED. "Ik

yvou hear that sound -«

here s o soundd, o lovels vet o clistant
that it seemer] almost g deeam: It was the
rush of witers Qowing from Alpane glaciers,
tymbling over precipices, falling throueh
porires thousands of [eet hitlow us

(Mherwise oll o was sull there o the o
CTEe E||'.|:l clear skv. Three of s—1Wo SwWiss
anel one Amerncan—dangléd in an improb
able wicker basketl beneath the free balloon
Berning, ns she drifted like o silver teardrop
throueh the Swiss Adps toward Ll

Beside us rose the snow-clpd Jungirou,
| 5,042 Teel !||:||_ O I the Luamoiis mean
tains of the workd (page 1220 To the south-
wiesl, the Matterhorn's bent peak |l|L'-'l|.l.|
the sk Just to the enst Ly the Grreater Adetsch
Crlicier. whoscenoemous tongue k=14 miles
iloown the Jungirau mas=f

'In"u' !ill.|1|'-' sSCTeHeEly, ds 1l -|'_'|'.T-L'I'I- I FTi
mother olanel, Movement! of the pondoli
wos searcely noticenble, a stow el irregula
-'..l..l_l-il:-_' The balloon constantly revolvied

i ek of us an s own o corner of the cng

i:.lm'l'n-u, ucriew ol “IIL‘!‘. Herniug ot
sepenely above Lotschen Valley inthe Swis
Vs The photograph wis made from a
mall plane. Swiss flag hongs limply from
ihe bl losti = I



SMirren, Switzerland.,
tntors awmt launching  of
Niraigd. e LEi LT Lscil biseine 1

Fies hiee main Alpine massii

Y |-| TR T, P T e At - i i (YT IATTLA i S WILF :'i.II'-
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1.1k« mame =wiEs who know l;._ s a il |_'I'L'|| ||_ .|||.| -.:"!q_|

Laliar and Enelish, our grlob muxed his laneuages. Al 04 Frad
| Jololer, one of |'|I:"|II = [oren i Dolloomistss was makinge his
17 71h Michi—his fourth 1o the Swiss Aln with all the enthusi

IJI_ 1 L] i e, Wity v whiate el ||| il il -.|.l-|'- i -|||||
A TTAEA | T i '.|'|'|! II I_I|.||'|'|! L L ERER L|1 o s S L _:|||-
A oe Cormer af 2 FREI W ||"|'|.'|. || 'EI.'.l'!.Il':.I -|!-'-|"I-|'.'.I;
Nhe other pwo of ug stood. Erwmm A Souatter, the moan who hiad
pamized our fheeht; amd my=ell, a lecturer Trom 2an Prancisco
vy ha : CalMieE T WL |_|! F1 MTRAEE &8 o B0 TN ||I|"||r|'

T | i I+ g
|||| 17 FIWS B LR PR Rt R Ry ||||| fad I.II-.I. I IR I|-I:I|

For both Erwin and me, this wis a hirst bidloon Highe W,

il enirancedd, oz ol e splent sumumi
Villoge Sponsors Fransalpine Leap

s than an howr belore, we hao soreel away from the vil-
il_l iil "'.Ill"l'_| IpER R | "|.|I' | |!i| ._|| L il |"._.'|_i||_|_||'Ji||'Ii||_' |
Wps (rght). Now we were 5,000 feet higher, driftine past the

Of the Junelray on o soulhbound Wi thal wies inswer-

swiles oot bFoloard Schwezer, who ey ame Known Lo th
wnrlid as " |I i1 '-I | LeTiF Hew in a billoon From Marren
SilAE R ST | ] | L .'|||‘I.:| i raftes (o .IIE" 171

Ptaly, meEar thee o1ty of Tarn
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By sponsoring another fAight half a cen
bury Iater acrss The "'|..||- mito [iads "'||-|'
ren hoped to commemorate Spelterini'’s
feat. Erwimn, 2 Murren's tounst-office ol
rector. wis responsible for the try, Fewor
thian 20 balloon flights had ever been minids
Ul the way across the main body of the
"|||- (TR, Taad e | 2

After the weather of the preceding week
we had expected anvthing but this enr
dav. On our Lorgel date, 1t raned pitch
forks. But at midnizht, with winds howling

g1 Mid sty

and ran stll pounding, Dolder alerted
Gernmng & orew for an ascension in the
morning. Weather reports were good: Th
torm would blow aul

Pawn came with crisp, electric airand :
mugnificent sky. By seven o'clock the b
toon, a4 rumpled mass resembling a beached
el iieh, by spreac out on one of the few
level spots in the viillivee, The ground crew
wies arranging the net that would cave
Lhe balloon and support the condola, Hee
mann Johannes Scheer, himself o balloon
51, supervised rigmng the huge rubhber-
ed collon bag to receive s il of hividro-

e trom 96 metil ovlinders mnked nearbs

All Murren turns out
to see the flight begin
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Like hnts on 4 |_'|;I. mit: cloth, well-wishers
INroneE o oeas e bl e & I'.l'.|:|,' Hliwtel
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The sondola wis ready, a wicker car 3 fecl
by 4 feet across with sides 342 feet high. It
looked like an ouwtsized laundry hamper. Into
iHowe scrambled awkwardly

Lines were cnst off for nteet rise. *Toonmuch

sihd.” Dolder said "Out 1 roes

Ling Dy oone we removed bags from the
basket, antil only 11 remaned. Then, amid o
great cheer from the crowd, Bernina lifted
We were away (page 120)

As we rose swiltly and silentlv, we <oaredd
Mt tn o northerly direction The spectalors
Fave o great Eroin

In summer, winds high above the Hernese
Mps normally blow eist or west. Bul 1o cross
into [taly, a2 Spelterim did, we needed o wind
headed south. A small tEst balloon relegase
that morning at Mirren had shown a high-
altitinde wind from the north

sure enoueh, past 10,000 feel—just as we
were beginning to anticipate an evening land-
ing in Basel or Brussels—we changeid direc-
twon. The sparkling day and hol =un gove
Hernini the il she needed to crass the Jung-
frau messif, and soon we were satling south
inwarm air at nearlhy 14,000 feet.

Haft of the Wind Dritts in Silence

A balloon snils with the wind, or rather
s the wind She is like a raft drifting on o
current of the = There = nothine for the
wind to rub agamst. and thus no sound

she will e until her expanding hydrogen
beweins to escape from the norrow neck, or
pppendix, of the bolloon, which remains
open as o safety valve. She will :ank when gas
15 valved off la contral rope from the gondola
leads up through the appendix and the inside
of the balloon to 4 valve a1 the top), or in late
afternoon as the air cools

H'._IT:”-.[I‘&I F.l.”:- on onc _-'i.||:l|_' of the balloon

The hyvdrowen = heated unevenly, thus in-
ducine rotation. Bermina turned very slowly
requiring a few minutes per revolution

The air at this elevation was <o thin tha
cach exertion meant extra breathing. But
there was little to oo, except occasionalls
transfor o sack of sand into an open balldas
pouch that hung outboard. From there, the
captain gt antervials sprinkled a0 scoopiul of
sand over the siule

Erwin pomted out lindmarks, “The peaks
of all the famous Alps wre familiar to the
Swiss ™ he sanl. “We ¢all them horns, such as
the Aletschhorn, that we just passed, or the
Csletscherhorn, or the Matterhorn ™

A moment later he saul. almost te imsel,
“Hy heaven, it 13 guet!”

||_"

Silend

as a swiallow, breeze-horme Bermina



chides above craggy Alpine peaks. Low, distant clouds obscure the Rhine River
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been the alhtude, or the warmth of the sun but rather the means, the fieght itself. This

r the absolute stlence, but 1felt @ wonderful  feeling of freedom, of utter peacelulness: Here

st ol eEse, oF Ccomplicenoy and peesee 1 wis the essence of this very old sport, and

| we were For oul at <eis cut off frorm whiv fere balloonists ariom o pienpiie apart

L cares of pvervony i I ¢ame back from my thoughts suddenls
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when the broth (Thiarles tised hvilroeen for the first Hme

"[I: | V&3 e CLiainei .
il i sty overes with

Montgolfier sent up therr sécond hot-air  His bhalloon was mad

Versailles, elnstic gume A net over 1 supported a wicker

i"r=
||.|_=|Ill|.__ [ir !I'l'l' I:'I"l'll-.l O
it carried a-sheep, 4o cock, and aoduck AAT basket, It had g valve it the top, an appendix,
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rFooster and hart hils winge.
nbashed, and Dolder grinmed clusively man’s congoest of the amr. He
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[¢ wenl on wiking about that Tamous vear COMPEENIon SIVed
L&, w e men. oo, Irst Hew ne of L e, '|:'.||_'|'r_ W AT, aimiosd J)
the French phvsicist Jacques Charles, went  Dolder saul, *Byving in ex

wloft in a balloo manzingly ke Bernmg s Mon<ieur Charles

stiznals sucvess. Here the skv-prercing Swiss "'|.!E_I'l| mive way to saler termain
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Visitors From the Sky
Enliven a Bed Hally in Haly

ll-l !
CIRLATIINE  pew kel A Tt T |
vatander straiehiens the
widix b pepmit casy escape of
trogen: Balloon, of rubber-
ret] cotlon, wetrhs GO0 prognads

sorl the higthtly dlressed 4lm




Across the Alps in & Wicker Basket 131

He glanced down, then at his chart, “Ah.”
he said exuherantly, “there are the towns of
Brig and Visp. Soon we will be out of Swit-
rerland.”

Sippine champagne on a success{ul balloon
flight is an old custom. Ruedi Mever, of Miir-
ren's Jungfrau Hotel, had supervised o pienx
lunch for us, and he had not focgotten the
bottle of sparkling wine. Fred twisted the
wire away, and the cork shat aver the side

"1 wonder where thaot went " Erwin d<ked.

“It will fadl among the wildAowers of the
Ssimplon and become a cork tree,” joked the
captain. We were over the Simplon Pass; to
the east, under solid rock, ran the famed
simplon radl wnnel. We ate slowly, ns the
peiks of the Italian border drifted past.

Char course was turning stowly from south
to southeast, away from the Matterhorn In
aur carefree;, Highthearted mood, we drifted
on wntil we were over Lake Maggiore, well
inside Italy (map, page 126)

Soon we hegan losing altitude rapidly. The
ballpon’s condition was still excellent, but
Diolder decided not to attempt to fily over the
citv of Milan, farther to the sputheast, We
were down to five and & hall bage of sand,
and he did not want to risk bheécoming in-
violved with the ¢itv's rooftops, electrical
wires, amd heavy trafhc.

Berning Lands Amid Comunish

After a persn] of wtter calm, o lHght breeze
carried us toward the little town of Besnate,
25 miles from Milan. Forest, swamp, amd
clectric wires: flanked the feld we fmally
chose for a landing. As the captain ssued
rapid-fire orders, we became dimly awire
that & festival of some kind was waking place
in the woods below. We could see crepe-paper
trimmings and other decorations on the trees,

We maide a hairshreadth descent past
the high-tension wires. A crowd suddenly
appedred, and a dezen men grabbed our
trail rope, which hung more than 100 féet
below the basket. Dolder gonve o mighty viink
on a red cord leading upward from the hoop
above us. This opened a ripping panel ex-
tending halfway down Bermina's side. Our
hyvdrogen escaped upwird all at once. It wias
then that danger of fire was greatest, and we
shouted “Nen fumare!” arain and nEn

Only when Berning had collapsed into a
tangle of netting and ¢ loth, and we were safe-
Iy down, did we learn who our welcomers
were. We had descended. like & monster out

of the heavens. upon a Sunday picnic of the
regional membershipof the Commundst party'!

As we dropped into the arms of the waiting
Comunisti, it was 5:45 pom. The winds had
carried ns close to 100 miles and we hitd been
sevien hours nloaft

The pienickers helped us roll Berninag into
a big ball, pressing out the remaining gas
The net was detached and stored inside the
Liis ket

sopn we had o crowd of two or three hun-
dred spectators. A television camerpman and
news reporters from Milan had rushed to the
scene; soldiers and police appeared. Our
flight had been followed and reported by racdio
all dav

DeButed Balloon Purzles Customis Men

The little post office of Besnate opened
that very Sunday evening to postmark the
letter=s and hundreds of special balloon-mail
cards we carried. A truck was lent to us to
hatll Beruinag back to Switzerland But the
ving ¢lub of the nearby town of Verinate in-
sisted we stav until the next dav as their guests:

When, finally, we pulled up to the border
peint of Ponte Tresa, customs men gaped
On the back of the truck, twomen lay stretched
out on what appeared to be a dead whale. In
the cab with the driver sat.an older man with
white hair and a white goatee, wearing a
stocking cap.

“And what is thal?” asked the first official,

A balloon,” replied Fred Dolder, as he
headed for the customs office.

“A what?" There was uiter disheliel inthe
oficial’s question,

“A balloon. Un pallene, wna mopigolfiera,”
explained Erwin from the back of the truck.

Swiftly the word spread that we were the
balloonists whi haed crossed the Alps wo Traly
Bv the time Fred returned, another curnous
crowrd had gathered.

“We'd better get rid of this monster soon,”
I saud, "or we'll never get home"

YArrivederci!” sald Fred, as the driver pul
the truck into gear.

“Arrivederci!” the crowd shouted, and with
a great nolse we crossed inte Switzerland

At Lugang, our balloon went aboard a train
for Ziivich, Then the three of us, rock<acks
in hand, headed for Mibrren, It ook anothey
dav. and eight changes of convesance, until
hv truck, bus, train, cable ratlway, and trolley,
we returned to the tiny Alpine village from
which we had flown THE EXND



Codant rhinos dreive off a band of Stone Age homters some 2000000 vears ago, Hom-tipped spesr
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AREA OF AFRICA
ENLARGED BELOW
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OMduvai Gorge vielded the fassil skall of Zing
indlerapies, who takes man's story back 1,7 50,08
vears. Rosinga Lalbind gave up the skull of apeliki
. 18 miillian wvenrs ol Forl
Ternan  producedd P 1 V-

pritlrecnis, whose newly ois peerer] jaw fraements

Frroama el africagmi,

| |i-|':'|||"|nn-:-.|;||r aalil

help Lo i1l the zap between the [wo shulls

"What 1= it? Lets a lnek.” 1 said

But Hesloan 15 not to be rushed Carefally
he kbl owut the boxés contadning all the inler-
esting fossils the staff had uncovered o ma
absence, and we went through them in projp-
er order. At last, however, Heslons hands
pauzed at one box, and [ knew we had come
to the prize

Eaverly | lifted the lid and examined the
ypecimen inside Then 1 shouted, "George,
Genree. come sé¢ what we've got!

Ve

New Find Ofers Chues 1o the Past
ll'.' AMPSOn Came Over, _1:|L|| we :.':I-f'.‘ll 4 R
Nhere in mv hand
W bl

the distovery together 1
the hr# Loedans
Kenyapitheous wickert, an entirely new fossi
thitt includes

|
(ravrment of wie caill

meémber of the soientife grouj)
balh man wnl apes

'he strikine fact ahout thit fos=sihzed bone
i« that it dates back 14 milhon yvears

Vo mav wonder how we can be so certiin
that Kenvapithecns is 14 million veirs ald
Drs. Garniss Curtis and Jack Evertcden, ad
the University of Californinat Berkeley, have
put samples from the overlying deposits al
Fort Ternan throwugh their polassium-argon
dating process iwhich Dr, Curtis described in

| 34

Even a single tooth can give important infor
mation Lo i
their extinet
CTOWTES

specialist. Canine teeth of apes and
charpcteriste proe-

} S-mui ey

relitivies show

jecting and, long roold
-||-|_ _l':..:.'.'alll 1) Y NIge 'il'f‘.l, T lET o |'!|i.'1|||.|1|.'|-.
(centerl; amd Srpafitleer g, whach has the smallesd
known canine of the laree fissll apes. Kenyapilh-

fing loppesitel, Hke man, bas a-shorler Canine with

el ronds

relbivets

1961, NATIONAL LIEOGRAPHII
Curtis and Evernden tell us that Aenvapilh-
ey nnod the other [os=ils associated with it at
Fort Ternan date from the beginning of i
ocene, about 14 vears ago, 1l
Pliocene lies between the Pleistocene and the
Miocene Epochs in the time scale. The es-
Limaite s conservative, [urther tesls may re-
veal Kenvapithecus Lo be even older

MNow there i= nothing extriordinary i at
about a l4-million-vear-old fosssl. Al
some of our sites Marv and T have found thou
sancls o

thie e liober

st o

s il

fo=sll remains of ammals that are
twio and nearly three times that aege. Indeed,
vird cin see photographs of some of them in
this article.

What maade my heart bent Laster was t
the frugment inmy hand, o piéce of upper Jaw
fliedd dan enorinows cap i Ehe

1l

NS of
man's development, a gap science has long
trieel to fill withoul success

Every student of anthropology 15 Tammillar
with the term Hominmdea To put it simply,
the H||||||'|':||'_r'h_",1_ aAre RET T Ilr. ][I.I.r1lr'|l..4|-.
thait inelude not only living man and the apes
but & variety of extinet apelike creatures. The

American i Grargantun
member of the Hominoiden 5o, ac

Fiiimiings CITC S 2O

R iks il



Fragment of upper jow of Kenvapiile
erid 1helow) sogpests a step in the an-
cestry of man. lts broken caning (left)
ranks in size betwesn that of Stoapin
eris and that of modern man (right)
I'he canine fossn, o depression in the
hane, resembies man's; 11 anchored o
muscle that i humans helps ekl

lity movements of speech

T — CANINE TOOTH

|l|!|]'[|:i]|_:|: Lo sC1ence. arec vou prl 1. Arndd so wiis
Kenvapitheens wicRer:

To understand the significance ol this fos-
il discovery, we must go back mto the dim
nast, for the Hominolded ar fantistically
old, In the history of this group, there existed
not only various ancestral types of modern
apes but also tvpes that led toward man

Several recent Hominowdea  discoveries
include  Zinjanthropns, whose story 1 haye
already told; the pre-Zonganthvops  child
which 1 have nlso described; and the long-
sought Chellean man, the bolas-wielder of
Tanganvika’s Olduvat Crorze, ™

Al these creatures representer) stages in
man's development, but they are relatively
lute Hominoidea, The oldest fossil remains
we have found nt Olduvar date from a little
maore than two million vears ngo back o the
Lower Pleistocene, the epoch that began, very
rouizhiv, three million veanrs mgo

But what about the countless mallions of
veurs before the Pleistocener What sort of
creatures were our Hominoidea then, and
how did they develop? To answer these gjues-
Hors 1= to shed new light on man as he 15
toclav, Kemvapithecns, 1 am sure, will provic
an important chapter in the [ascinating story

of man’s development In a sense it will be the
serpiiel to o striking find made by Mary almosl
|5 Vears ago

Mary's extraordinary discovery occurred in
1048 on the island of Rusinga in Loake Victo-
ritt, which lies at the juncture of Tanganyika,
Kenva, and Uganda (map, oppoesitel. Rusinga
had long been oneof our major excavilions
Mary and I had uncovered more than n hun
dred fossil sites there helore World YWar 11
clowid] our work

Island Fosxil Beds Yield o Prize

We koew we had only seratched the sur
fuce, and o after the wir we went back Lo
Rusinega for g more intensive <esrch.

The Rusinga deposits were lald down in
the Miocene Epoch, which besgan about
40 million vears ngo. Thus the Rusingn beds
—which belong to the early part of the M-
cene—are very much older than those al
Fort Ternan or (lduval

In 1948 Mary and 1 were back at Rusing:
for n few weeks, working at a site we call

O, Laeakey' Bas g0ld] of eartier Bmils A0 jeios N Ay
FONAL GEDGWARHIG  articles: “Explonnog 1,750,008
Years Dito Mons Past,” (h'tober, 19610 “Finding the
Warld's Farfie=t, Man,” bepleailar, 160

145



Hand uxes thousanis of vears Sjurd
show shight differences to the tromned
eve of Ih | cakey trights who hindds 2
chutep-ecd e toacd of sprne 300,000 veles
dem, De Leomard Carmichael, Secretan
nf the Smithsontan Institution and
L huddrman of the Sopfety s L omanibebe
for. Resewrch and Exploration, which
sporents Uit Leakey’s work, examines

e enrlior as

Bush rms the farm of Fread 13 1P
Wicker ileft), for whom L. Lpoakes
o] Kembapithevus wirkerr. At
Wicker chats with Richard E. Lenkes

v of the author’s sons, ot Fort Ternan

B 106 For some reason hoth of us had been
dravwn again and again to this particular site
| had found an interesting
skeull about 50 vards from the cliff at 106, and
| was warkine on that while Mory agaim ex-
plored the chfl face msell

Mary was scanning the slope when sudden
|_'. she saw a tooth |||.'||_:|-|_'11||'||_' irom 1l just @
sprch of gray fosstlzed enamel She looked

osstl crocoil e

ofce more and then shouted for me Lo come.

Together we slowly cleared o lttle of the
rock face with dental picks,
work. As the rock vame

Lhe jdeal tools
for such cdelicate

| Ah

away, we dscovered that behind the tooth
lay annther tooth, and something more be-
hindd that
ine excitement, there mizht even be an entire
iaw aned skull

[l wis painstakine work, but after several
davs we hul all the pieces out and began put
tine our fos=il fdesaw puzzie together. Al lasl
we could see what we hael: Marv had dis-
covered a pearly complete skull of Proconsnl
afrrcanns, an early Miocene creature ‘'which
MEANY sCienisis i eve represents the com-
mon stock leading to both man and the apes

Ferhaps, we thought with grow-



It was the first time anvone hacd fownd so
nearly complete a specimen of an early fos-
il apelike creature (poge 1420 A new door
in the study of man's past hid opened

Fossil Skull Gets o Bodyruard

Many's discovery was of such great scien-
titie importance that we decided she should
Ay with it at onve to England to show 1t to
our fellow scientists in London, Oxford, and
Cumibridee, and especially to my colleague
Professor =ir Wallod e Gro= Clark of the
Department of Anatomy at Oxforrd

| put Mary on the plane at Nairobi in hen-
vit, bound for Landon with the fragile <kull
wrappet] in o padded box on heér lap. The
captain and crew of the girplane had been
instructed about their precious  cargo. and
all precautions were taken to guard it Manm
taltl me later that the crew in fact seemed far
mure anxious about the parcel than ghout the
passenper who carried it

In London the press reporters, photogra-
phers, and newsreel cameramen were wiit-
ine for Mary,

They wanted pictires of me bringing the

13T
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sl several times before they were shlisned

Radl (o 2o up and down that lacoder

‘Then | ook our parcel to o room sel aside
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science the Arst opportunity o see whal

Procomsul had really looked hike, Without
the precioos skull we could sav very little
bowut thi imrrtanl stage of promate ol Vel

opmient, for previonsly we hiad only iws andd

teeth 1o 2o oL Here gt last wns e evidern s

eded to place Procomswl in relation to

iE ancl the apes

Procamsu! Wumidnates Human Beginnines

W hat

i b

skcull tell us? It revealed that

e Lhe
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markedly rounded forehead, Frocominl wis
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n man's direction
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l'o bemin with, the upper jaw of Kenvo ke human lips. To be sure, they can be ma
prifiecnis has whal soentists call W caning wplited, but guate differently frmom outrs
fossa, Phe canine [ossa is that depressiim in il thiy are nol capable of speech
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ockel I is an essenlinl characteristic of man n oor heir the camne fossi make 1t possibile
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of the Serengetl Plain, o vast and lonely area
roamed by huge numbers of big game and by
tribes of herdsmen and hunters,

In comparisan to Olduvad and the Se-
rengets; Fort Temin is almost rexort countr
It lies in the lowlands east of Lake Victor,
an aren well watered by rains nnd mantled
with erass and brush

Jr L L'illl.‘.::li rjl:l'rll.lli'_‘. |'||||I|!|1I'_'|. .|r1|| ‘-Il-i'l'l e
as Fred Wicker were quick to see the possi-
hilities for grain crops, coffee plantatiins, and
citrus groves, Farming and wild game, how
ever, rareny zo wisll together, and most of the
arger ammals have alrendy disappeared from
Fort Ternan

The smaller animals have hung on—two
topies of antelope, for example, the dutker and
the ot In fuct, one of the four dinkers

which we now have ns fnmily pets camme from
Fred Wicker's farm.
In addition to the small anomals. Fort Ter

nan hos delihitful bird life and not-so-delight
ful snonkes. To my won Jonathan the preva
lence of snnkes 15 o decided attraction, for he
1= a herpetologist. He his established a snake
farm not far from Fort Ternan

The onlyv resemblivnce between Fort Ternan
amd Oleduvad Crorge, then, s in richness of
fossil remains. In the two months we worked
ol Fort Ternan in 1961, we foum
| 200 fos=sil—creatures that are, for the most
IR, Rew Lo sence

N less than

Tinv Giralfe Onee Roamed Fort Terman

For example, we found the major part of
a tiny prehistoric girafie about the size of a
call, Fossit wirnffes of about this epoch hiove
betenn fotinad in Evurope and Asia, insuch places
as Sumaos, Greece, and in India. But the Fort
Termun girafle = unhike anv of these. Chne
kind of fossi] Buropean anrd Asian pirafie waos
the ancestor of a now extinct group of ant.
lered ginidfes whose remains we have found
it CMeluvai; these were short-legged, thick
et creatures with antlers somewhat like those
of the American moose

The Fort Ternan giraffe. on the other hind,
closely resembiles the modern giraffe in its
proportions and anatomy, and 1t may repre-
cent a direct ancestor of the modern speciee

Al Fart Ternan, nlzo, we have diEcovered 3
new tvpe of mastodaon, In e Miocene depos-
its ol Rusingn Island-—the site where Mo
fhiscovered FMrivconsii—we earier
miniature fossil mastodon which lived some
25 million yvears ago, In America, much larg-
ef mastodons survived until very recentls

foundg o

perhops anly o few thousand vears pgo
The Fort Ternun find stands midway in

Smaoth brow ol Mroveasn!
afrecann s tnreshadow=s man

Lir, Leakey beleves. Caminge

tecth are smialler than thios
of most apes, ot larger than
mans Sehentiic name e
rivies from Consal, a tamm

chimpanzeeaonce nicknamierd

the "almost human ape

ahowl o

Ax il SAJULIFTI,
fresile o Desetle pugus s
caterpllar  display even

wrinkle of boddies that died
25 mallion vears npo, Moel
fozgils - preserve only bones
amil teeth, bt here stond
e perbaced ol tie<ibe
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Adventures in the Sedrch for Man 143

Llands we colléct many of these wonders of
mature, not only bheetles but caterpllaes, flies,
ants, 4 slug, a wopm, and the ke (page 142),
We have even added the fossilbzed brewst of
d bird to our collection, and one doy Mary
made the ampzing find of the fossitized head
of a lnrge lzard, Its very eveballs were pre-
served, the tongoe wits still sticking out of
the mouth, and the ereature’s tiny scales were
perfectly reproduced.

These are things to meke a paleontologst
ruly his eves in wonder, but even more fan-
tastic are the fossilized Bower buds. berries,
nuts, pnd fruits we have found, | wanted to
e whether we were dealing with mere casts
ar with completely fossilized material; so 1
had some of the specimens cul inlo cross sec-
tions. It ok a didmond cutter to get through
theim, but the insides of the froits were a2 as-
onishing as the outsides. In some cases we

S Epas e B AeRn ool Lawion D) We kil vreRsasd it euiere

World s aldest known structure, possibly
w o windbreak, fascinates Mary 5 Griswold,
n membier of U Serciety's staflf. Some stiones
of the citcle have stood atop one another
nt Ciduval for more than two milllon vears

Scene of violence revisiled. On this un-
clent campsite, exposed m 1960 by wirk-
men shicing through nyers of clay and vol,
dianke ash, a child’s skull bone 1old the durk
inke of o crushing blow. Dr. Leakev, kneed-
g, points out the stratem that selded
LTR0000-eur-all Zragra stleripris, The ohilel
proverd to be even older than Linj, since i1
vy in oo deeper stratum. Be: Thomas W, Me-
Bnew (stoopingl, Vice Chagrman of the Sa-
clely's Board of Trustees, Dir. Carmibchasl,
aned Jongthan Leakey examine the evidence,

IMscoverer ol Kengapithoons cleans o
Foeadl dn the Beld. Hislon Mukicl, Dre. Lenk-
ey 3 scmof Afrcan wssistan), guickly pecog-
nired the importance of his find




Elephant Hunters Capture Their Quuarry: Fossil Bones From an OMduavai P




|.|||I||| (il§ ervel L lone Lhie whole b
Erietures dnd 1he seeods, ust a8 vour ol them

i s by . E E—
oddav when you cut nto g fresh -I|l|l|l O [aeil

Low idii] these increchible [ossals accur? Al
what conditions in the dim Miodene Epoch
_-Ill-illl eod steh freaks of noture? We SEARIRIN il
nod kooow, bul severnl scientihe lnboratories
ure . al work on the mysteny, since that nrs
chscovery, similar fossils have been found m
Lhe wisstern Lorintsdd Stites, snd 10 may be Lhiid

sirtenttsts there will be able to unrivel the
et Meanwhlde, Mary apd 1 visit Businen
] Milnnemnd every chande we have. of we

‘|'! (iafi (O OlLher maor IsCOveries Lhier

Early Busingn YVovare Newrly the Lasi

Viselaav, thiinks to the generosity of a Landon
businessman, Charles Boisé, we van reach
Miangano [Islond safely  and
gpuuckiy m our own cabin craiser, Miogene
Land v, which we keep at Kisumu on Lake Vi
torin’s eastern shore. Buatl a trip to Rusingei

gl G of Lhe Rirst

B LS [}

Wols Mol MW HVs Sdl v diss

LR I I.._||||_ |:|_.,'_||'. |_.||||_|J FELY i e

In those davs the canoes and «dhows of th
Lake Victorma wribesmen were the only wrans-
port between the mainland and the 1sland
The eracelul, strean II-'|r'I| Lake Vicloti i
o= adre strangely constructed, Their pliank-
e = sewed torether anto the keel and the
Basie (rame In the birst stase the ot plianks
are nted swle by side, and matching sets ol
holes are burned] throush with red-Hot awls
Fhient long strand=s of bark are stitichedl
throueh the twio sets ol hoples, indl the pHianks
I |'-r|'.'.l r-I:I=|. I-.:,.;:_!|||,'I' i-;.l..| | I_.'.|| hiis "=
O =0als ™ il |'i._|_|i with Bber [rom I|||'
banunn plant nnd the whole job made reason
whily witertight

I saV “remsomably because the send s neyver
perfect, wmd the canoe must bée batled from
Lime o time. On the tep 1 spesik ol 1 hiredd
Caphstintnl-lookms canor with 107 pacdbers
o tnke me the 20 miles from Homa Boayoon
the shore of Lake Victora to Rusines Island

Al first the weather wis fine and we mac

excellent specid. Then, when we were atill six
miles from Busing and o deepy water, a sud
den violent squull caught us Iw

Within seconds we were in trom e

i T

e Ut hing Detween e phiinks bheran L
gpve, and the witer poured in. Soon eight of
the 10 paddlers amd 1 were hailing for our
lHves, while the other two men tried (o Keeps
I e CHLOOE DOINLeS UwiTTs Lo [ITEVE Il Cits1E-
me We used cups, saucers, even my cloth hat
Lt batl with
hull, more <bitches

bl as the wavies hammered the
arted, ool somn the water

Vonkesshines enliven the camp at Clduval
~{iIn feel i key, drajies himsaell poross Mrs

Hhinulifers. logues foderant Lindlmio

Lraked
tiarn, andd rdes anither The Leakevs keep six

'l BEEy ||.-_. i |._||.'_ Fiil riRiTrTreid |:|.r-|--_ el s |

Vi dinker anielope< and @ worEey rescged] from

L kv diImineT
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was coming in faster than we could badi

I began to think about our chances. In
those dlays the waters of Lake Victoria were
mfested with vicious crocodiles, and even {f
we managed to stuyv aHoat when the canoe
wient down, our prospects would be dim. Ma
crew  obviously  had the same depressing
thovghts, for suddenly, while still' bailing
franticadly, they begun to make verbul wills
amang themselvee

“H 1 drown and yvou don’t,” one man said
to his companion, “tell my wife 10 Zive two
cows to so-and-so to payv off our debt And
tell her there s money in our secret hiding
place and she must use it

Another suid to his friend, “Tell my family
W give all my goods and crops to mv wife's
tirother, so thot he con look after her ©

It was hardly renssuring, and 1 felt for my
part that it was & wiste of time—none of us
was fikely to survive. But then, just is sud-
denly ns the storm hod struck it plssed, wod
we were lefl loundering but allve. Somehow
we managed to work the cano¢, now com-
pletely awash, to Rusinga and bring it ashore
Needless to say, | never made the journey
biv eanoe again,

Treasures Still Pour From Olduvai

We come at lost to the vear’s work st
Oleluvai Gorge, the magnificent fossil site
that has vielded so many treasures to science
(prages 144-45) Thanks to the National Geo-
graphic Societyv’s penerous research grants,
wi have been able to continue work in the
goree for o large part of the vear, using agnin
the greatly increased staff and facilities the
grants have made possible,

Much happened at the gorge Inst vear, ane
of the most welcome events being o visit from
Dr. Leonard Carmichael, Secretarv of the
smithsomian Institution in Washington, D. O,
and Chatrman of the MNational Geographic
socioty's Committee for Reseurch amd Ex-
ploration,. He was accompanied by Dir
Thomas W, McKnew, Vice Chatrman of the
Society's Board of Trustees (page 146). We
were most fortumate m having Mrs. Car-
michael and Mrs. Mchnew as well, and our
visitors spent several dil.jr'i mepectine the
work at Olduvai and Fort Ternan,

From the depositz ol the voree, we have
taken out thousands of fossils this past vear,
a good many of them small ones. Unforiu-
nutely, we have not found any more remnins
of Zojunthropus, though we did find more

MNational Geographic, January, 1963

fragments of the pre-Zing child, mcluding o
piece of the temporal bone, which forms a
posrtion of the skull.

If Zinjuntlropus hoe eluded us, evidence of
other, still earlier tool-makers has come to
lieht. Tn a level below that of Zinjanthirops,
we have found g pew living loor—that 15, an
ared where man or manlike creatures mode
thwir home for some time

The new <ite is the deepest we have ex-
plotod ot Oduvad, and the senes of potagsiim-
areon odating tests estublished s aoe 1t more
than 2,300,000 yvears. This 15 fantastically ald
forearky tool-making man, and while we have
not vt found his fossil remains, we have tak-
en severil hundred beputifully shaped stone
implements from the site, is well 55 the <hit-
tered  animnl bones that the tool-mokers
cracked open for the marrow

These new stone toals are much smaller
than thase made by either Zinganthropus or
the pre-Zing child, sugpesting that this earlier
creature had very small hands and, quoite like-
Iv, was smndl in stature: as well

Hicher up, though still in Bed 1. the lowest
foszil bedl in the gorze, we have anedrthed
another Living fAoor with a greal quantity of
<lond loufs

These fill & vawning gap in the time se-
guence at (lduvar: they show o transitional
stage of ool development between the hunt-
ers= of Hed | times amdl the more advanced
Chellean man, the bolas-wielder whose lis-
covery | describied In an earller GEOGRAPHIC
article. With these stone tools we have found
only one hit of fossi| evidence =0 far, o frag-
ment of inger bone. 'This vear we shall search
hurd for more fragments—perhaps bits of
skull or jaw—that could tell us what this
new lool-maker looked like,

New Giant Appears al Old Site

Az GEOGRAPHIC readers know, Olduvod
Lyarze hos hecome famous for its giants—the
gant pies, the giant shieep, and the giant as-
triches whose remains we have unearthed
Lthore ovier the vedrs.

The ginnts continue to appear, and this past
vienr we have audded an enormous fossil thi-
noceros to the Tist High up in the gorge. n
Hed TV, we unearthed the massive faw pnd
et of a skull of this creature. These frag-
ments indicate nn onmal nearly twice as large
its the East African hlack rhinoceros we Enow
todny (poee 139

The ghunt rhino 5 almost 4 younester v



Olduval standards; he séems to have lived
some 000 vedies apgo, ot o time when mon
was surely o skilled enough humer to bring
him down (pages 132-33)

Another likely quirry of man was an im-
mense haboon whoee fossil skeleton we (owsk
from the porge this vear. This haboon was
the discovery of Margsrot Cropper, o vouny
archeolocal trainee who worked for several
months with us at Olduvai

Muargaret was working at the bottom of 4
chiff when she spied some friuments of bone
sticking oul of a cliff face avérhead. Cuttine
foatholds with  her excavating pwck, she
reached the froements and broucht them

Mother cheetah, a cui
with small head and <him,
doeelike body, ves with
er woolly cubs near €1
v AL top she scans Lhe
horieon for siens of preey

Proud huntress  returns
b hier broond after rafnnine
ot o Meel Thodean s
garelle. N cheetuh's Lop
spoetl, olocked at 70 miles
o e, ewwerds thar of

nry ofhier moanomol

As shie feasts, o court of
vialtures sathers to wmit

E i
||.I|!n'||-|!-'. T Tl [




vivht at € duvar Ands restorers stilll hard ot waork, Teclinn i L bkl 7T
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1 Lo {Ine other myster LN OOV DA
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I 1! HLERT | o than Stmofrallie- e (B e most intoeaimne ol ol L] i
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New 75 hp Sus-Horse II.
Electiimatic Modor

. NEW!
. 2-Year Warranty :

. On every "63 Johnson !

Meet water skiing's
5-Star Admiral!

Shifts automatically, electrically! Most responsive outboard ever built!

Wanl blistering pick-tp for sklng? Wani big dig for big loads? Trust this new 75 hp Super Sea-Horse \-engine. Ravolufionary
naw electnic clutch engages aatomatically in & spht-second , . . makes this the mast responsive outbeard ever buajt! Ciher features
I-

20-ampero altermater-ganeralor: 5-way soper-siloncing; a healthy 39.5 e, in. displaceiment for impressive teservo pOwsT anc

langer engime iife Your Johnson dealsrs listed i the Yellow Pages
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Clagfhomidimg's st troly sulsmatic
transmission. Unigue diraclional
throttle (a0 oulra charge) cantrofs bath

JOHNSON First in Dependability B 1 nc pours. Makes driing sore

catalog, wnite: Jobnson Motore 1320 Pershing itd., Wankegan, 1.,
Diyisan ol Qudbaard Maring Gop,




In next month’s Geographic:
Journeys through the ages in a famed museum

L ST AND FUTURE meet 4f the Amencan Mu-
P*--._'I_]‘.ll ol Msatura ||-'~IL--'3. in New York City
FOor MATIONAL GEOGRAPHIC photographer
Robert F. Stsson the tome 15 130 mulion years
ago, as he flms Brontosaurus’s massive skull

Butl in the muscum’s Hayden Planetarium,
the Dume 15 1.2 00K WV Eirs hence. as the heavens
of that distunt perod
are ¢reated wiath the
"'II"-|.|'||'IL'||'I L FDSss Wisg-
ble from New York

As i reader ol nexd
moth s GEOGRAPH-
1, vou will journey to
these far-off times and
0 many 1n between
Your guide will be Dr
lamies A, Ohver, the
museum s hrector,
guardian of priceless
Ireasures  greatl and

matl, rom Hron-
Forsnrisy 10 tne F'll:-
C olumbian warrior of
clay, Tound i & tomb
in Mexico, and the
nasklike ornament ol

gold worn by an ndependence, trul a pack of moose-hungry

A shanti chief in 19th limber wolves on Isle Rovalein Lake Supée-

century Alrica ror, and see science solve more of the mys-
in other February tenies of lonely Antarcehca

articles, vou will learn "l-lll may share these and other Gaographic

how Burma has used  journeyvs with vour friends by using the form

her frst 15 vears of below o nominale them lor membersnip
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NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP
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I'he Secrerary | NOMINATE for Sociery membershiy il
MAIL TO: wativnad Geosrranhic Societ the pereun named ot Feft. (Use separate S —
Wazhington & D C pheet tof aaddinonul nommations,)
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II|| .__| 'J" motdie U5 aned thoroughour dse wield e S50 namied 4 elr e RElT Caf
ii loos il LRIl & 2 ...|.....II =
atnsifiap membership; $8 00 Gor all other culmtties .
::-. 't 'l'-!""_l' t fuii 'il-' Limites] Saim, i utlyilig seesi, | il | DESIRE INFORMATION concerming | ]
r|:l I-_I_ II_FI..III_ :-'I _|:.I|;II_ 1:|" |I i |.|. I|II mEl i |_..|I;I| ITEE .|'._'-||I; i i -!I'.' e A i Ly Pl
SuiC T ! GHAFMIC. (Full 10 ue left
iy
MAME



A finer, deeper, more durable finish —
shining example of Ford-built quality
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WEEKS
IN
EUROPE
THIS
SUMMER
ONLY

AIR FARE...EVERYTHING...INCLUDED!

ow BOAC ofters ally maen B t nountai | | W Dbl
Lurapean Ir Bars | the St b VY ek [rel AT n i, 1 |

An in Independent Tour, an e M I Ei - 3 | |
Val-1 ra rful alr-sea ton 1 : her ratl . band ai i

engquire about our off-season tours: Read aboul The Wondertour: 20 diays | nly $924.60. Oy

these three typlical BOAC tour bargains, ther this escorted tour. vou'll spend 24 cinating
send In the coupon for full detall dave in Europe, angd five dave dboars !
Ezrarted Val-U-Tour: the “Premiere™ 14-day ous Cunard "Chicen.” Yoo travel one way b
0 lv $649.00 takes vou to England BOAL Rolis-Royce 707 Jetliner, the ot
Belgium, West Germany, Austria, Switzerland by "Queen.” Your tour price
and France. The new. low orice of $549 i Kound-trip 1/ adr | all | o
cludes everything—your round-trip fare, on onRs, Iransier E Cing CrE.dE
Rolls-Rovee 707 jet, all transfers, cross-Chan ind ' A il 4l I'h -
nel steamship Fares, travel by lusurious motor FRERA | 0 L) Amsterda & ;
sach, hotel accommodations, all meals, sight- Calogne, Heidelb Inns| nice, Floi
ing expenses and gratuities ' ET some, along the ltalian and Frencd
' lera taying a : MNice, Lvor

The Unescorted Gaelic tour: 17 days for only '1 Paris
v 6,00, This tour takes vou to Londor

tord for a Shakespeare performance, Chester,
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Jets ooer the

@fm' sof
JHemmgay
and

Noorehead

ean jet Lo Ethiopin!
2l Bs dire tn the ki
over Alrien of Ethiopian Atrfines. They
givee you the firsd direct hnk betwsan Spatn and
Africa™s Valliy twio Nile—the romantle
lancs eeiehrated by Ernest Hemingeay iy " The
Sun Also Rizes" and “'For Whom The Bell Tolls”
ynd by Alan Moorehsad s “The Blue Nile" and
“"The White Nile "

Frofm .‘I.I.ll.n': vou'll jet Athena,
Or vou ean fly there [rom Frank{urt, al=o hy
FEthlopinn jed,
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re-ciapover the White Nile's souroe, Or vou cun
fiv to the exeiting now nations of Weal Afried

In the nir, where your Captain may greet vou
It the aceents of Texan or New England, vou’ll
enjoy pourmet menls supervisad by the former
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See yvour Travel Agent now!
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in wpring, valigys nre hanwy with tho perfume of milllons al orange Glasme

We could fill this whole magazine with pictures of a Southern
California vacation. There's so much we haven’t shown you. Like
Pacific beaches. Acres of poinsettias. Desert cases. Sea cliffs and sea

caves. Hollywood's TV studios. A subtropical city. It's all here—and

anly here. Plan now to come soon to Southern California
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SUPERE IN SUN AND SNOW. Whai else will
mow lawn, clenr snow, till soil amd, or sweep
leaves with the ability and aggressiveness of a
Wheel Horse #-season suburban tractor T Answer:
o other single riding unit! Example: Using the
gttached full-Tloating rotary mower, you clip
swaths i vardstick wide—and never miss & blade,

Wheel Horse will go year "round (o prove s
power 1% geared for smooth lowing speeds on
spow or slope, Result: Every job comes casy, and
poecs fast. Example: With this 427 snow-dozer
biade, your driveway can be cleared before break-
fast—with nary a shovel strain to show for it

Lise self-starting Wheel Horse tractor power with
any af 22 easy-to-attach lawn and garden tools—
avatlable singly or in sets. Result: You get more
done and have more fun

(1) Ask your Wheel Horse dealar for @ fest-ride,
(2) Write us direct for fall-color lerature.

I8 OF THE LEADER IN SUBUREAY TRACTORE

UWheel Honse.

Wheel Horse Products, Inc.
529 W. Ilrsland Road Soulh Bend 1&, Indians

Saold throughout the U. 5 A and CANADA

Make Telephone Voices

Louder! Thumb-Operated
Volume Control Handset

For those who have trouble
heaning. Looks like handset an
FEEUIaT [cigpnone, yel Eir'lfp'
whea! lets you adjust volume
of caller's vodce. Low cost, any
phone color. Order from your
Hall Telaphone Business Offica.

BELL TELEFHONE SYSTEM

"GARDEN
UNDER
GLASS"

EVERLITE — Beaubihal precroipe-labnczated alummanum green
finunei. Modals for any localsan Complels line al
peoessied. Bend lor complete falder N 13

Orelidn’ Mew bodk by A, [ Hawhes—"QRECHITS—Thes
Goliny and Cullare™ — $6.95 ponlpaid

Al ctomecmecon ascded Tue.

14515 Loroin Ave,, EFH‘lh:-'rd 11, Chia

FREE 1o
Notional Geographic

readors:

Why Fort Lauderdale is the
place to go in Florida

Here 18 & little booklet that gives you  the

hig resasonsg why knowing people choose Fort

Lauderdale ss the place to go in Flarids,
[t 16 pares spoarkke with nntumbcalor viewn

It fpetunl text tells why this @ity i8 colled
"*"Wemice of Ameriea’’; why Fort Laoderdals’s
besch 18 the finsst on lower east const. Read

shoot polf, fmhing, nll the santime sports, the
migphta to see, pnd places to stay. It's almost
an oxciting as n petecmal vasit. T get voor
[fee copy, stmply mail the coupen today,

LI B LN B N I I |
|nfoemation Deperimant G-/

Cay al Farl Laddurd sl

PO Ban LEEL, Fort Lauderdals, Flomds

lanliemen | 'd hke 10 be canvinced Fort Leisderdesa |y
to g0 i Flarids, Plzaze send the fres-brochare (o

ihe place
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ALy Tt “iate




Jet power for shorter hauls vwiil bring the jet age to hun-

dreds more cities around the world, To power profitable short/ medium-range

jetliners, Pratl & Whitney Atrcrafi has developed ecanomical new engines such
as the turbofiin JTSD. Pratt & Whitney Aircralt provides design and manu-

facturing lendership in power for many applications, in and out of this world.

Pratt &
Whitney
Hircraft
U
a
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News from Allied Chemical:
Faster, low-cost way to “de-ice” highways

A new technique, using calcium chloride from Allied ongineers use
Chemical, is keeping today's highways "bare pave-  hichwuys
ment'" safe all winter, \When temperitures drop below — tralis

llied
hemical
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Cruise to S. ﬁmﬂﬁricé

o
There is something special about a month's South America Cruise aboard America's
newest luxury liners—ss Argentina and ss Brasil, These resorts afloat are thu

ultimate in shipboard relaxation and sophistication. Their superb comfort, their
gracious decor are an invitation to enjoy life aboard and excitement ashore.

In Brazil, Uruguay, Argentina, and the Caribbean there is always a special welcome
for these sleek, white liners. They are symbols of Moore-McCormack's haif century
of Good Neighbor relations with Latin America.

Your travel agent can help you select from a wide choice af sailings, including the always fabulous
Carnaval-in-Rio Cruise leaving New York Feb, 1st, Other early sailings Jan. 10th, March 15th,

FIFTY YEARS OF IMAGINATIVE WORLD TRAVEL 1913-1963

I GACADWAY, NIW TORK 4, NEW YORHK
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New Kodak electric camera
simplifies movies as never before

i
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Battery drive! ‘
No crank ! New film cassette Lens sefs itself | |
No winding | for quick loading ! Just aim and shoot |

EASTMAN KODAK COMPANY, Rochester 4, N. Y.
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cof history in
issippi

The romance and
enchantmeant of
ante-balluim days
coimie 1o Ule JUNNEg
Pilgsimage Time
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There is nothing like a Dane

—as you'll find when yvou fly to Europe in Scandinavian Style

When it comes o dispensing charming service
to tha air traveler, SAS has an almost unfair
advantage. It can call upon the talents ol
friendly Denmark—and of Norway and Sweden,
as well ! Warm-hearted hospitality and natural
courtesy are part of the tradition of all three.
S0 when an SAS stewardess treats her pas-
sengers as yvou would your own guests, it's
not just because it's in the rule book. Thats
the way Scandinavians are at home, {Inciden

tally, this is one of the reasons Scandinavia is
such a dalightful place to visit.) Choose SAS 10
Europe, and seg how
refrashing it is to fly in
Scandinavian Style.
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“Things you'll like about
the great state of

ALd=hkd

After yvouve been to Alaska, vou may not
be ahle to decide what you liked best—
the majestic moun-
tains (highest in
North America),
the true frontle:
atmaosphere of the
towns or the
wealth of wild
eame and fish. Or
it may be the preat stillness that reminds
vou how fow people live In this beeath
taking beautiful land

It may be the friendly ESKIMOS, who've
adapted to the barren Arctic with won-
doerful ingenuity. For instance, they use
witlrus hide o make fine boats. Yet Eski-
mok are also some of the most skiflful
pirplane pllote and mechanics in Alnska

You're sure 1o like SITKA, the glittering
capital when Russin owned Alaskas
There, and at Ketchikan, you'll also see

Il TOTEM POLES. And ai
Port Chilkoot you'll see an
sauthentie Indian Tribal
House, and Chilkat danc-
ers performing in colorful
costumes and masks,

COME ON UP 1o this big
brawny, beautiful land
Alaskans are cager to
share their bounty with you. For mare in-
formation see your travel agent or write
Dept. 4, Alaska Travel Division, Juneau

Yo! Bawsn't sepn your couamtry f yau Ravem'! sEen

AldSKd
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for your winter holiday ... IHSCOVER

IMPERIAL VALLEY

In SOUTHERMN CALIFORMNILA

NEW vacationland of the Old Weast
it suUnmshidE — & feClERlinn paradiae
CAMPING « PICNICEING + BOATING &
FIGHINT = a dosart full of GEMS, SHELLS
and FOSS5ILS = PLUS ENCHANTING

DL MEXIOD just naxt daor|

Faw poocommaodations m Browley,
Calexico, Calipgtria, €1 LCantrm,
Haltwille, Impierval, Wesisior i snd

P Bfl fadErlal GrecRhire,. FEECE: NEmd map,
watfhet tnlder #=iAbl Blanpgar

Devpiopment Agency.
irawear 1Y, imperial. CGalil,

w i

imperial Velle
Dept. N, P.O.

AIRWAYS
RAILWAYS

Mew York 21, New York
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At home and on the road

YOU CAN ALWAYS DEPEND ON
THE CONTINENTAL SOLDIER

for solid insurance protection

Todiy the Continental Soldier brings peace of mind

' to millions of American famibies—for he is the

symbol of The Continental Insurance Compuanies of

America Fore Lovalty Group. He symbelizes

j thorough, dependuble insurance protection for your
r home, vour car, your business,

This is protection by one of the oldest and strongest
' insurance groups in Americs, 1t s professionally
, / applied by 35,000 carefully selected agents and
serviced by our national nelwork of highly trained
claims men dedicated to settling losses promptly,

‘i..-" ' L fairly and courteousiy.

._J o Far the most dependable protection money

can buy see your America Fore Loyalty
agent. You'll find him in the Yellow Pages
under our name —and the Continental Soldier.,

. yope < T = e | Americe fere
7The CONTINENTAL INSURANCE COMPANIES o srsies

The Conlieeatsl |msurance Company  «  Firemen's Imgtance Compeny o Mewarh, New lersey
Fidafty-Phesin |nyatance Company +  Hiagars Fire fmursnce Company = The Fiaslity and Crisaity Company of Mew Yord
MNational Bss FrankSs insurence Company of Pitshorgh, Pa » Milweukes joouseecs Company of Milwaibes, Wi
Eammerzial |assrance Cocrpany ol Mewaih, M_ 1. « The Yorsshird insarence Compdey of Kew York = Seabaard Fim & Macne tmetehie Cospany

B0 MAIDEMN LAME, NEW YORX 38, MEW YORNK

HEEEF ODEFICER 10 FARE FLACE. NEWARHE 1. NEW IERERY



What kind of man
handles a business
challenge best?

A board chairman talks about tomorrow's executives. ..

[he Bell Svstein has alwavs --u-.;in men  whil
cottld ke P I |I.| hane service inatnntly HITR TN
mg, Men with exceptional enginecring talent,
men with equally outs |1r||r|n_ manngenal poten
tal, Such men are widely souvht on colleee
caompuses across the United Statess And with
communications unfoldi
arch has intensibod

the Hiture of
ramicddly, the s

1L 55

But seill there is the ald question 1w be an
swered, “What kind of man handles o bBusiness
challenge best?” A midwestern ||||1_kL wilience
heiard these comments in a tlk
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. The single most reliable predictive indica-
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