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You'll feel o very speciisl kind of pride the day you park a new Chevrolet
LER WurELF |':I|.|'1!..|_|. Mavhe vou'll eyen rillll '..|_||_-|r-|l'||_ |||||||.iru_1 kit :|||_'l
wirtidow, now and then ill-‘-r for the p|.|_'||-!rll,- of i_|'-|::lu_: if rl‘ll"l'l,' Ii's L
beautilul sight to behold—fresh and alert, with o eertain readv.to.go

spiril written all over iL

And when the neighbor drop by 10 "ok “er over,™ you'll be prouder
than ever. They' Il see fine constroction and finishine touches every-
whers. Thev'll feel the extra: salidity of Bods I"_'- Fisher, and '.||r'_'-I||

see he -|'-|-:|u-r laster ol Chevy s |'rrr||l.'r|-r St inl‘..

Then they'll warnt a pide around the bloek to see T Chavrolet 15 43
vt smwoth and sassv as it lboks, -r'||.1-|.l' finiw !h'uF|l.' ]u-:'nu:'lu' |I'J:’|'-':|'_
Chesy owners. Stop by vonr Cheavrolot dealor’s and vou'll see whint we

mean. . . - Chevrolet Diviston ol Genoread Motors, Detrost -2, Mich,

You get more
(o be proud of in a Chevy!

”ll-l.
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ern Alabama, Smithsoniin Insorution-Nationi]

Geograpluc scientses are dippmng through the
muck of apes. Fourteen feer down, they are uncovering
gromnd last trod by man 8,000 years ogo,

Here, by flickerng firelight, nearly 300 generations
of priminve men are, slepr, cdhapped stone mols, and
wove baskers. Unndy housekeepers, they covered wirh
dire their debris, old comphires, and even an occasional
deceased tribesman, Thus they preserved & record of
lite through the millennwms, which men today ¢an
r':"'ﬂ-lj, J.l:lu'_i"ll[ h:r J.i.l]l"l'l.'. E'l L'.l:' tl]l." e l'll'l._i..:_"i- l:lf il Hlﬂnr .!P:'l,'l_l]ﬂl,],._
No other New World site has presented such a detailed
record over so long u span.

Excitement rises as the soennst dig deeper. How far
o bedrock? Whar starcling find may emerge from the
debris of carliese time? Members will read ¢his thrilling
story i a later issue of their Nononal Geographic,

Russell Cave adds irs name o a lang lise of important
wrcheolopical expeditions backed by the National Geo:
graphic Socierv. From Canada's frozen tondra to the
steamming jungles of Panama and the cloud-daped An-
des, Narional Geographic scientists have shed light on
whoie peoples —early Eskimo, [nca, Aatec, Olmec,
Maya, Pueblo—and hi.-l.pmi give form and Meaning to
Americns distant past

Dedicated m rhe increase and diffusion of geagraphic
km‘b‘-ﬂtul*:t, your Society has broadened man's horizons An Indum who fioed when the (remd
i muny felds—from archeology to zoology. To curry Pyramiid o) Epype e mewt is discovered
out this important wark, ir refies chiefly oo the support iy Riel! .-—__”,; Y g
of e 2175 MK members throughout the world -

DF![]—' Ina Cave mmong the rl1:|[i|.'!|+: hills of norchenst-

Members of The Sociery satisfy a cuntosiry abour the  pp0 THE SECRETARY
wotld through its official journal, THE NATIONAL NATIONAL GEQGRAFPHIC SOCIETY

GrocRAaric MacaziNg Their enthusisnic nomina- WASHINGTON &, B. €.

ton of fricnds for membership tells the sty of The
sociery s phenomenal  growth.  Members  receive  the

Muagazine and its [(-color maps withour cost beyond ANDIBATE FOM BEMUERUWLE | FLEXTE FRINT)
therr annual dues, less thun non-member subscriptions.

Those inrerestedd i The Sociery's work and  hes T areiss
Magagine bur who do por know o member should
inquitre ( below} concerning membership STTY TONE ATT

MEMBERSHIP DUES OF $6.50 INCLUDE SUBSCRIPTION TO THE MATIONAL GEOGRAPHIC MAGAZINE
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RN necessity...

every student needs a REMINGTON QUIET-RITER portable

Tests by Teading aducators prove That stodents
who use bypewrifers get up lo 38%
prades. Sludents themgelves will tell yoo that
i's gasier to “think™ on & typawriter. Thoy ex-
press thawr thoughts more giickly and mare
claarly, Aml typed work |9
sasier {o read!

Mozt students ask for the Remingten Quéet.
riter because It's the only portable with Miracle
Tab, Super-strength Frame, Lasger Sized Cyl
nder and full 44-key keyboard with Finger
speed Reys and Ihese are the features that
StGents noad and want |

0 MUch noatof |]"'

AND ACALN

¥ THINS YEAR
Bl YN

G MORE EEMISGTODN

Mordion the Matinnasl Ceage

betier

THROVGROUT
IYPEWRITERS THAN

Every shudent needs and sheald hise a new
Remington Quiet-riter. Ask your Remington
Cegler to show you how easy if s 19 buy!

Tesma pEyable mankhly,

n ipclisdinme Lases
And o dmall canrying
- WEEH charge Avwilabie

A Cansds, same Derms,

#Enm:yfﬂn M

FAND COBFi

I'{E WORED, PELGPEE ARE

ANY OTHER BREAND™

-',1'||-—|." bd Erififirs  Sriet
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an...l}nrﬁunting the easiest-to-use home
movie camera Kodak ever made! Only $99.5()

Packet-size Kodal Medallion § Camera weighs just
23 ounces, loads in 3 seconds. I#'s -Ill'l'i-'.F:JlI.E"['i' for travel!

Line ook tells vou why the new FHMA HcveEs and anoie-frame ex-
hotdank Mediallion 8 Movie Chme- fsinren, 00— |EST 23 casuwy, Ll
Era: FL. Argws o) | |||| Ents e |-|'.'.------I sldbfag Il|= 1
THAT = L~ [p s AnlitP 1T = i Thie Tiew .'.1l dalliom S |.'.I-.|“__.. 1
(A Le Beauntifully £Vl L PeTiect demyonatrared a0 vl I [kEis |ir-I| =
| || L 11 1 I :I. II'I.". I-:'.'. Ll | ) | ||'_ri. -
I 3t w the rasiesT=ro-use home p s down, Its made by hodak
| i ITTIET :’-. fa eVer m L ] K EOW | o] |
You just pop a8 pre-threaded Laef nll A movie views warl o ewss
him magasme, doad your ighr con sl I FUErel— Pejgildar, wilde anele, snd
i | | ] % i .lr { | ™
'-.Ilrl-ll1_ | |r||'.|..|'l. | :. il I:ll :l JI|| LR =k a LR] "-'"I.ll- e | i
=T — _.-|| _||||; IRERC R l.'|.| III- I|'|||!_' . s s g : I ol geh I .-I..I -I:I
. £ o uke an the ungic-iens model, 3145950
el Pkt pPrecrin-imade a
g [ I"|||||.'| il b I . |I ild |III i
|:|' 8 fFf=Riblised 1O Yo i fude |

The Medallion rakes slow-mo-

EASTMAN KODAK COMPANY, Rochester 4, N.Y.



TRAVEL QUIZ

( FOR AUGUST )

Going barefoot is unlawful in:
L1 Liskon L1 MWernila Ll Hanglol
[t's illegal to go bharefoot in Lislwin but lishwives
cloe, cmrrving 2hioes in haskets on their heads. Cone
Lhe purhice, nn go the shoes! Foolish, perhaps, bt
no moee =0 than faling to carry vacation Fande o
The Firzt Nnotlonal Bank of Chiecage Trivelees
Cherks. Theyv're acoepted l|t||lL|-.- el easly
everywhers m the world.

World's longest river is the:
O Nile O Amason

Hising in Husnila Lrrond: and flowineg 4,145 miles
el eee of et ies into the Mediterranean 1n nortbs-

i:l 'I.h 4] & '..|||Ill|

ern Egvpd the Mile Hiver j8 the workd's longesd
In Khartowm or in Abxandeiz yvoor funds see
'.'.|'| LEl I|-|||' II.'-| .'1.|!|.-||.|§ I';.IIIL ikl LN Rt
[ravelers Cheeks, Only vou van cash themm
theee w Tull pefvnd i Toet o stolen

Coins waore first minted in:

O Chinn O Near Eau O Africe
scholars think the brst minted comne appeared
ameltaneously aroand TO0 BC, (0 both the Near
Fast anad Chine. When you travel, carry youpr coan
i The Fiest National Hank of Chienpo Travelors
Checks Each denominoatbon ($10, 2240, $50, 81000

i» & dilferenl color 1o prevent errors 10 cushing.

Ask [or thern at your bank,

The First National Bank

of Chicago
Travelers Checks

For Al Misines and

Vanrmtien Devrnaed

SrEEDN FIOTASL DERDRTT e e Ay Dl Ol B Oy iy

t'!r:”'" ;:'“ !"'!-l-..l'lll

Pardon the
intrusion...but if
you're an engineer,
Douglas needs you!

Maybe your engineering talents won't
win her heart. But how about

trying them out on us?

Douglas offers vou greater promotion
opportunities, a chance to plan far into
the future and to gain substantial

Ferw s

Douglas plants and focilities give
you a nationwide choice of pleasant
places to live.

Please write for complete infarmetion e

C. C. LaVENRE
DUUGLAS AIRCRATT COMPANY

BOX B20-E
aANTA MONICA, CALIFORNIA

1}1.’4:13-91‘ W.i'fé | :-::"._‘. i/
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confidence!

night, the Fireston
| rr- |-r|'-|-|'-'r_'l.- II3E Y o1 o
TENT tire seals punctures as
Arostoni’'s exclusive |||.||-||r.|:_ri'_ stops sudden mr
; ¥ ou ride for extrn thousands of
L3 XL :'E'I'l or 18 used to make '. I
15 (0 T ece of ming— | S8
[EAVE YOUTD Wirr | ||||| |"r er- Pirestone | |l'.I.
LE, O m II-.-.- n trade at LU mearny J'.-l'--:-l-l |4

Tirestone

FETTER RUBEER FROM START TO FINIGH
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exploring the world is easy with a

Omnly. the LEICA M-3 gives you such a perfectly balonced combination of autarmnotic com
mnentE—ong cdvonced ophical innavafions ks the M-3's famows Bright-ling viewTinee
P

ivstam — that you find it easy 1o shoot memorabie picturas any T | chvearkhene. Add
fa this the ocuitstanding quality of LEICA lanzes aond the troditiongl precision and ruaoed
ress of the clossic LEICA deslgr. Mo wonder the M-3 s w0 1ought-after o camera gt homs
and abrood

rrelime mvesirmeni; wny Perrsct DoLorogranin )
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Bring History Back Alive

WManowello

IRGINIA

What sort of man was
Jeflerson?® (et to know him
st home in Wombieello, near
Chatlotesville. Ity Alled wath
it prapors, his creanires Al
|:J:|._'l'7.. Ilkl rh;- '..':|1'|||||i:'_‘ 11|_'IJ.r

'.h;-'r |'||- |||-,|_-|] R R R
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sheneh |

Patrick
Fibweaty o
srand in theé very pew
lohn's Chirch,

Where did
shout  [ar
You'll
in hmtore S
Kichmond

.Iif_'-”""*"""'_"" 1"'::_'1'“ How. did Lee wmnd Juockson
(thruy Nov, 1

'.Hl! f";r |I||:'!.'-.
Richmaond

fight P Fallow rthor well=marked
Virgmnia

mover on lamous

bzt g b Ll

What was Colonial §ife
like® See o
Vexundria, Fredericksburg,
Waillamshurg, ar ar starey, old
plantatons. And arep AT T
back o 1607 a1 he lamestown
Foestivgl ol 1937
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IRGIMIA Depoartment ol
Comervetion and Devalopmenl
Dept. NG-187, Stole OHlce Buliding
Er'l'_"erlElhrfl 'l||'irui11:|;|

send free pecture-packed pubilicatione on Yirginia
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Superb
Telephoto Pictures
with FAMILY TELESCOPE

Tl !|.|'1.-|.r,|:| clear ::lri‘r]'ll.:-l:-.h shods |'|:|-
adapting a BALscope Telescope 1o your
Vimm camern. BA Lscope, choice of 15 x,
A or M eyepioce with Tel-Cam
adapter and tripod adapter costs crady
FI6T.BO . . . Ly cost of equivalent tele
photo lens alone. Sets up n seconds.
Write for FREE book, G-16. Tells how
everyone can cnjoy this all-parpose teles
scope. Bavsch & Lomb Optical Co.,

26220 Lomb Park,
f-ﬂl
HME

Rochester 2, N, Y.
PAYMENT

PLAN

BAUSCH & LOMB
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Less cosd poer doy than
mast U, 5. resort vacations

02 letsurely days, inclwiling 34 days
i [I.'.". s sl ®sem albenrd o L T11 htliks
mreell Liner, Hooml tep frotn R3S,

g . . . then 28 memorable =i
days in Africa

Sroart shaps, benchies,

|l'||" n '|1| Tl riasad
sking, silurs,
primiilive villages,
cilbs MNa ot
bripe olfors an
miwrh for 5o

[
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Tourists in hizstoric Jomestown, Ya, ee geards in colorlel whitorms of To0F

mAalaring

raptice of originel dochnde. You eon boord Yulliicols reaproduoc-

tions of fhe three shipy fho! Srought the first English setllers o Ameris,

It's America’s 350th birthday party—and you're invited

O w bright Muy morning e 1607, the Nevan Con-
yrarnt, the Godspeed and the Docovery satled up
the James River und anchored atl whil s now
Lamestown, I'I.lIF;T'_I"li.I Chuit &l thi=se threg tmy ves-
sely come 105 ploneers to found the first permia-
nent English settfement in Amenica and mark the

bemnning of Ameorica &% we Know L

I'his vear Ameriea 18 celebrating the 35th @nnl-
versary of the Jamestown seltlement with an eight-
month festival. There are pogeants, Tuirs, exhibits,
concerts and entorninments. Yoo cuan see the res
comstructed James Fort, the Glasshouse, and the
Oild Chureh Tower whose Y-lool-thick walls hive

stodyd [or over three centuries.

Just o few miles Trom Jamestown, youo can relive
latier chapters of exciting colonial history in the
beautiful restoration of Wilhimsburg and the
Yorktown bBattlefield

This vear, why not bring your fomly to Amornca s
birthday party? You'll bnd the guest of honor hule

and heirty after Jo0 yeurs,

F-E'-EE T'Ul'.l'l" ri"lrl,'.lrm;l'l'r'pn == E -—ﬂ:—— -I

Il you would like to visit the Jamestown Festival,
or dnve anywhere @ the US AL let us help plan
Your motor trip. Write | 'onir Ruresy, Sinclarr €hil
Corporatton, 600 Fiith Ave,, New York 20, N, Y.

SINCLAIR SALUTES THE ASSQCIATION FOR THE PRESERVATION OF VIR-
GIMIA ANTIQUITIES The Association was fiirst to bepin the preser-
viation of the Jomestown site, more than hill a century o, In
cooperitbian with the Natiwonal Park Service and the Commaonwealth
of Virgmie, it contmues 1o treasure Ths nabonadly important shrne
For this endarsag achievoment, and the many other contribulions
o regcreating oor histore scene,. the APYA deserves the highest
regard of palrobic AmMcnicans everywhore

SINCLAIR
A Great Name in O

Ancibher Iy Sinclaic's Armericos Conservoatian Seties
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Come aboard for all the fun of France

Cnee aboard a great French Line sinp to Buarope, you are REGULAR SAILINGS FROM NEW YORK:
['III.'-'-.I "::'.ll-l.l.l |:1:I: 1TV WEN T !!."-- -:11L||.|:I'|I5Il_; The magmifieeat 5 Sdbon Libarts, Sapt. 1® | B
- = i Tha grasioun atoried lie de Franoe, Aug, 74, Seat. 11
You find the very air sparkles with the fundovinge spint The intlmats Fimndee, Set. 5 24
of Fmnce. Y ou relax to the Prench fair for elegance and ever “Ow Sept | the Liberts wam at 1209 &M

Zracious service.  Your appetite revels an the delights of
Prench cmsine, tocognided the world's hnest. Yoo respom

Yrench Jine

610 Fifsh Ave, Now York 20, N, ¥

with interestine new fric reds, PO mesTs lienars of ot rfamiiment

Almost with regret vou armve at your port—refreshed and
ready tor the sights and fun aheas Conzult your Authorized French Line Travel Agen!



Peek A Boo!

| see you're carrying
First National City Bank
Travelers Checks

FIRST NATIONAL CITY BANK TRAVELERS CHECKS

Bochad by The Pirer Nateenad City Bonk af Mew Tork

Mambet Fedara]l Depoail Insurance Corparation

Grow exotic flowers all year long -
in your own EVERLITE greenhouse

Rl atuminum
NG mainignance
Lurved saves
Easy fo ass=mbia
Fram 187.50
Writa for free
folder NB7

-~

eite ﬁi#ﬁfmﬁ. Tue.
14615 Larain Ave., Claveland 11, Ohig

| B
EBT:;H‘:;LIE: S life begins with Airstream

A whole world of mew inferests, relased easy living is
Ulnegualless an optical perfofmande, Amiercan youry in &n Afrstream. This Is fravel!. . care-free,
made PB&L Binoculars mmiotmn their perbec- extiting. econamicel. Emjoy the sea, ihe woods, (he
non for decades. Plomared above B the 7, moantalns with ol the comforts of home. Write for
ismm model ar S19L50, Fed. tax el Oy intzresting frew boaklet *"'Waorld AC Your Duorstep.”
£19.50 down ... 51048 per mo. on B&L Time
Puvment Plan, Wnte for name of diesles near
vorr. Bausch & Lomb Optical Co., 10920 Lomb
B Boclhivster 1. N Y.

AIRSTREAM TRAILERS DeptAG

(| CHIMCH 57 OEROH CENTER 0HR0 - 17804 [ FIREETONE WORSALE S8)0F



Are you ready for emergencies like these ?

Now is the time to check your first-aid cabinet . . . for
mofe accidents occur m the summer than in any other
sgsson of the vear,

In fact, during the summer months there i a daily
average of 280 accidental deaths . . . 10 say nothing of the
almost endless number of burms, cuts, bruises and other
mjuries assocated with ootdoor life.

Hegardiesa of how well eguipped your first-aid cabinet
is, it will not do you much good unless you really know
how to give first-aid treatment properly, For example, it is
mportant o know wir fo oy and what por to do in
situations ranging from minor scratches or cuts 1o more
seronm imjuries such as broken bones

To treat minor cuts: maost cots heal quickly if cared for
prompily, bul can beccme serious i infection develop.
The first and most important thing to do is 1o wash the cut
unider warm running water. Then apply o mild antiseptic
and stenle comipross,

I iodine i used, remember that it becomes stronper
with age and ald solutions should not be applied,

To treat more seriows injuries; falls cause mony serious

injuries, especially among young chifdren and people age
65 and over. Il you suspes & fill has coused 8 broken bone,
do not move the victim unless dbsolulelv necesnary, Keep
the patient as warm and comfortable as possibic and gel
medical cale prompliy.

I ien accident oocurs and von camnot determing its exs
tent or seripustess, call a doctor, Describe the infury, tell
him where the victim is, what you hove done and the
victim's apparent condition,

With your description, the doctor can offer supgestions,
decisde hivw argently he is needed and Foresee wiat equip-
meeril he should bring

Tohelp you give the right care at the right time, Meiro-
poditan offers its new first-nid chiort, It tells what to do for
MANY COMITHIN Smergencies—burns, cots, lamting, poison-
ing and others. Ir alwe features, with Hlustrationy, the pew
wethid of fife-sevimg fo apply when swwonre (v mearly
drowned

This first-aid chart may belp you keep a minot injury
Frenm becosming serious—perhaps save a fife. For your free
copry, elip and madl the cospon below,

e TEETY

—— s et i . = :I-.- .ﬁa

Maztropalitan Lite Insurance Campan ‘ﬂﬁ?
n r o

1 Madisen Avenus, Meaw York 10, M. Y. |'ﬁj E--‘—?

|t 8

Please mail me a free copy of your
Y Eirxe- Al Chart 7 BOT-X,

MHame.

Streat




227 calories

in prune whip

when you sweeten with sugar

98 calories

when you sweeten
with calorie-free Sucaryl

You can save a lot of calories by sweetening with Sucaryl

and you can't taste the difference

WEIGHT-WATEHEW'S PRUNE- WHIPF

Y2 poond dried prumes

| cup waiet

§ tegypenn wmslavored gelatin
I tiblrepoosn water

i ey whites

1 teaspaons lomon jmce

3 traapoona Sucaryl snliion

Samher prupes (o switer wnp] ssle P
prunes, force through vieve and azhd
baier. Saften pelann [ 1 wmbicipoon
w Rter; dbsohve over bot water. Deol ¢e
whites wmnll foamy; -_q‘n..,ilr.:lll'g.' kieat im
pelatin, Iemmon friice and Socaryl Fald
it peramg pulp. Chill. Makes b pervimo

Mater For thie i, onmbine N cup
nomifar dry mitk saikde b4 ET T water
arid 3 teasponn Snoaryl in vmall bowl
Rear at high apecd wnill conmmlency
of whiped cream

O OEOE O R E R R EEEEE SRS EE e R R RS

Sucary] makes it easier lor you
to watch vour weighe. .. by
giving you wholly natural sweet-
ness without bitter aftertaste,
without one single calorie.

You use Sucaryl practically any-
where you would sapar...in
coflee, tea or any other drink . . .
an fruits: and cereals. Cook with
it, bake with iy any Sucaryl-
sweetened dish tastes just like
its sugar-sweetened twin. Sucary],
of course, is for anyone sensibly

counting calories, and for those
who cannot take suear. Your
drugstare has Sucaryl in tablets ar
solution. Low-salt diets call for
Sucary] Calcium. Abbott Labora-
tordes, Morth Chicagen,

ML-and Montreal, Can (16bott

Gal yaur now Suceryl Mecipe Booh—
Fimw &t woui dregiiors

Sucaryl

Nea: Calorie Swesleipi —No Bittar AHeriagin
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The Giant Tides of Fundy

15}

A Naturalist and His Family Explore the Shores of a Restless Bay
Where World-record Tides Wash Canada’s Maritime Provinces

By Paui A. FfanL, Pu.D.

With Photagraphs by the duthor

move with deceptive quiet.  Sheltered

from the open sen, they ehb and food
to o recorcded range unequaled in the rest
of the world, relentlessly, swiftly, sometimes
even dangerously,

Our first intimate brush with these tides
came one poontime & mile from the bay itsell.
Soon’ after we drove into green, rolling Hants
County, MNova Scotin, we stopped our car to
picnic beneath o rogdside maple. Edn Kristin,
our eight-vear-okl davehter. newly possessed
of rubber boots, rushed off to explore a shal-
low stream that meandersd at the bottom of
a ravine near by,

Soon o ory of alarm drew us yp sharp;
“Help! I'm stuck!™

Red Muod Mires Unwary Feet

T'H'E famous tides of the Bay of Fundy

Leaving  Ave-vear-old Paul o pusrd our
sandwiches, my wife and T rushed toward the
raving. Holiwoy down a steep, slippery, 30-
foot embankment stood Edia, her hoots buried
in red mire,

“Fasy now!"™ 1 cautioned, as T picked my
way down the gluey incline. Eda reached out
with the desperntion of someone drowning.

“First we'll get yvour feet free.” T told her.
“Then we'll just have to inch our way up.”

Crouching, teetering, kootting our lpes to
keep shoes and boots from pulling off n the
ooge, we strugeled to higher ground.

It took Eda and me only o short while to

wash and change clothes at the well of »
neighboring farm. Returning, we again peererd
gver the hank. Our ravine, actually a tidal
vieint, was now o full-sized s&5lt-water river!
The muddy tracks we had made were already
stubmerged beneath a8 pood six feet of the
mtlowing tide.

Tragedy Rides on Fondy Tides

Though my daughter viewed hér narmow
escape with a child’s unconcern. her mother
amdd 1 did net. “What if Eda bad been
alone?”™ we wondered,

Her fate could well have heen that of a
woman 1 lately read aboat, A resident of
this vary county, she hurd been riding hiorse-
buck on an open bench when the fast-rising
tide overtook her: The horse swam ashore,
but the woman drowned.

Fundy peaple had given u= a deadly serious
warting: “Unless vou know these tides and
currents, don’t take chances™ Eda's experi-
ence with the buy's swift movements served
to underscore their haznrd.

Just the day before, we had crossed from
~aint John, New Brunswick. to Dighy, Nova
Seotin, a distance of about 45 miles.  But
for lay heavy over Fundy. Aboard the
ierry S5, Princess Helone we had spent four
hours. listening to the moan of foghorms and
the clank of sea buovs. ‘We watched the
ship’s mular antenna sweeping high on the
bridue. but saw little of the bav itseli,






"This Iz the Forest Primeval,” Weote Longlellow aof the Acadian Land He MNever Saw
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Our enforced blindness was tantalizing:
we winterd to see these extraordinary waters.
Into this [70-mile-long sea pocket northenst
from the Gulf of Maine, more than 100 billion
tons of water swell and recede twice daily—
a weizht roughly 70 times the daily discharge
of the Mississippi River,

When the moon exerts its maximum pull,
tiddes at the head of the bay may rise and
fall as much sz 53 feet. FEven n “normal”
tide exceeds 40 feet.

Vet from the deck of Princess Hreivne we
could see next to nothing of our surroundings.
Finally, at the duck in Dighy, the fog lifted
just a bit. Eda peered in all directions,

“But, Daddy," she asked, “where are those
high tides?"

1 explained that at this point, where the
kay begins to flare out into the Atlantic, the
tides are not phenomenally high. Here in the
lower bay the range s 20 o 30 fett—oon-
sidernble. to be sure, But these fizures can be
matched or exceeded at a number of wide-
spread spots on the globe: at Cook  Inlet,
Alaska; Chepstow, England; Puerto Gallegos,
Argentina: Penzhinskava Hay in northeast
Siberin: St. Malo, France: and at several
other localities,

Minas Basin Holds Tidal Regord

“For the real whoppers,” | told Eda, “we
have to go 60 miles upshore.” 1 showed her
on our road map how the Bay of Fundy forks
into two branches, Chignecto Bay and Minas
Basin. “Minas has the highest tides in all
the world,” 1 said (map, page 162).

| half expected my inguiring daughter to
press the point still further: Why ure these
the warld's highest tides?

It is an intriguing question.

The same moon amnd sun tug everywhere at
the earth’s watery blanket. Bt depth of the
sen, confizuration of the bottom, and the
shape of the coastlines affect the tidal move-
ment, causing marked differences i varous
parts of the world.

In areas of the South Pacific, as at Tahiti,
the daily tides riee and fall hess than o foot.
The canals of Venice, responding to tides in
the Adriatic, remain foithfully within & range
of one to two feet. At the Atlantic end of the
Panama Canal the tide s almost negligible
but of the Pacific side, a mere 40 miles sway,
the sea lilts and dropx as much as 16 feet.

Oceanographers, bsing complex equations
and charts, divide the oceans into 8 number

The Nanonal Geographic Magazine

of distinot tidal areas. The reglon to which
the Bay of Fundy helongs has its center in
the Gulf of Maine somewhere off the Massa-
chuseits coast. Near this center, as al Nan-
tucket, tides rarely exceed three feet. But as
one moves northward the range increases
dramatically., At Gloucester the tide may
attain 13 feet; at Bar Harbor, Maine, 15 {eet;
it S4. Andrews, New Brunswick, at the mouth
of the Bay of Fundy, 27 feet: and in the
Minas Basin, at the upper reaches of the bay,
it reaches more than 50 feet.®

Sea Funnels into a Dead End

Several peculiorities of nature combine to
cause the spectacular rise and fall of Fundy's
waters,

Firsi, there 13 the funnel shape of the bay.
Its shorelines converge and its bottom slopes
upward continuously from mouth to head.
Thue the msurging sea hns no place to po
bt up.

Second, and even more important, is the
particular wave motion with which the tides
rize and fall in this finger of the ocean, [t 1s
like ome end of 4 seesaw, balanced agamst out-
lving forces of the open Atlantic. (ceanog-
raphers call this a “stationary wave,” the sorl
produced by tilting a tub and letting its water
slosh back and forth.

Physicists know that the length and depth
of a beddy of water determine the sizge and
frequency of such waves. The dimensions of
the Bay of Fundy give its tides a definite
rhvthm. By geographic chance, Fundy's
depth and length produce a pulse attuned to
that of the ovutlyving ecean,

Thus the two forces—acean tide and wave
motion within the bay—move at the same
time, cooperate, and push the waters to phe-

* Sec Y Down East Crutse,” by Comdr, Tom Horgan,
WATTONAL Grooparne Macanss, Septeimbay, 1057,

These Fish Swam Above Eda's Hewd =
At High Tide on Chignecto Bay

The author’s daughtvr stands on the muddy bottom
of the sea during the few hours of low tide. When
watirs rush back, they will fse 3D [red.

O her firsd aday in Nove Sceotia, the youngster
wia trapped noa Jow-tide guapmire and had o be
pencied by her father. An hoor lster, water awicled
evir the spest

This gill net, ooe of the few remuiming in ithe wres,
strtches & wall 10 feel high and some 70 leel Jomge.
Sturgron (left] and goosefish hang helpless, snieed
by il and jaw g thes swam seawarnd,

O Madluiiel Cengtujilair e inbs






notennl heiehts,
a swing: small push, timed at the
FI:L'I'il ITHIETHETAL , fu;_-nll_- f b *-".'n'i:'ll_' |II.'T-'l'.I:'I-' :]]II:|
highier

The result i5 o force of @menntic
L=

It i5 much like a child in

eV W

R -
v estimated 200 million horsepower
15 at work m Fundy's daaly surges, a tempi-
e prospect {for engineers who dream ol
hamessineg this enormous enerey. Schemes
for a thdal power plant on Passmaoguoddy
Bav, between Muaine and New Brunswick at
thie mouth of the Buy of Fundy, have baen
discussed since a far-sichted summer resident
Dexter 1. Cooper, conceived the fdea m 1R19,

Son Gates Muay Trap Danly Floods

Al Passamagueddy, if o continuing United
stntes-Canndinn study proves the plan prace
ticible, huge swune: by the seg may
someduy trap tical waters n n naturil k-
Channeled through great
penstocks o an adjncent basin, Kepl at low
tide level by other gates. the water would
power hydroelectnc generators with an out
pat A third that of Hoover Lkam

Pravinge northeénstward from Lhzhy, we gol
anly oceasional glimpses of Fundy's waters

ghnlets

=1 ||liI‘|-r_'4= e e AN

Throueh miles of green forest and och Nova
Scotin formland the road offered 05 no trace
Then suddenly we would criss
i weathered btidee and we an inlet helow.®
At the port of Wind=or we Toumd that ehili
preat  wateérless: harbor
Wharves towered high and dry above mud
flats that denied all kinship with the sea
We stopped at the Canacizan customs house
to check om the arrival of some
equipment T was expecting.  As o biologist.
| was eager to puther speomens of mod Trom
Lthese shores

iil LS e

bule had] creted &

Tl | en b

since the milcrosrzanisms  here,
expoed altermately 10 sen and Lo g
.u|.15-11|] to nn enviroament | had not ]-!'-:-L'E-
ously  exnmined

Farther along, at Walton, we saw two careo
ships tied up to the whart by sturdy hawsers

W

Hut not a trce of water was there 1o '-1J|I]rlll1

theiv: steangely Wl hulls; their keels resied
Dare upon o wooden  platiorin. Ihe  pord
wits [ bastn of mad (page 163)

“Bremen, and Bergen,” said my wile, read-
e the German anel Norwegian  bome ports
lettered on the <hips’ sterns.

¥ e "Sali
Seatmidar La

v Seobi," by
FRAFTI I MADARINE.

Andrew 1
Al fLLLE

Brovwn.
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2 A Trickle of Fresh Water Rinses
the Empiy Tub of Halls Harbour,
- Sult Baths Fill It Twice Dails

| mees dipmatically, then Galls baw
= had been pulled (Powm 4
mncid LA KN T
the tremendons
m tidsl pattern, Hall
:I FEILY %
I oy L tarbor oo
ricemmenee] pondd pewr by [eedds th
whrm =1 crowrs the b




STATUTE MILES ind
Soundings in feet
ENGE Déugla A Strobel

| more than nine Iand miles per hour—and then
reverse themselves.  Shoals, winds. and tides
themselves also threaten the stranper.

Even that experienced explorer Samue] de
Champlain ¢came to peref in 1606, when o
Fundy tide completely shattered his ship on
the rocks.  And through the vears of the last
century, legend has it, one family on the
island of Grand Minan rescued more than
150 persons shipwrecked in the bay,

Today a vessel mudt follow a strictly pre-
scribed course. When the pilot has brought
her opposite the desired port, he drops an-
chor and waits for high witter. As the time
approaches, he mches shoreward with the ad-

r vilnting tide, Onee alongside the high pilings
of the wharf, the ship ties up with extra-
stout lines. By then the tide may  have
already bérun to ehb.  Soan  the vessel

Fundy's Wedg: Almost Severs
Nova Scotin from the Mainland
Only 16 miles sepurate Thignecto By Trom
Sorthumberiand Strait.  Tides maks o cunal
impractical ; o rallway W earry ships plcios.
bhack wan begun in 1890 but pever Gnished.

142

sits stramded like an embarrassed whale.
Noel i3 the port on Cobequid Bay, at the
head of Minas Basin, wheére survevors have
recorded the 53-foot tides; highest known on
Fundy or anywhere else, Around the town
lies a belt of green farms and woodlands; we
noticed that many of the <olid farmhbiuces
here were unpainted, toned to shades of gray
by Hants County wenther. These people.
mainly of English, Scottish, amd Trish descent,
live on the produce of their rich countryside:
grains, cuttle, dalry products, pulpwood.

Water Nibbles at Coasml Cliffs

Suddenly the lush greem of pastures and
grainficlds breaks off abruptlv. Sheer cliffs
of red sandstone ar shale plunge o the
bay, intercut with grottoes and erodeéd nto

“dramatic arches, siddies. and pinnacles.
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Twice o day the waters of Fundy rise high
on thess sculptures, thers to continue their
ie-olid nibhdings
scatter  cliffside: moterind
womider of thess
brown muod fdats.
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Excuse me." =aid Mrs. Scott, *'1 hoave n

'...I”..

=he  turned of the
[here stood the switchhoard for the Noel tele-
phone exchange
i & tine
upon the very nerve ceéntet f[or this part ol
Hant= County

M
the telephone company. Son Kalph
veadia Unbversity, had a
Lhe 'Walton mines Fhen cam
Leefl-fget Ruth,
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The Giant Tides of Fundy

hay bottom cut by fwisting ravines through
which rivulets of water still trickled.

At breakfast we nsked how we might see
samé of Fundy's marine life out on the fats.
Mr. Scott made all our arrangements over
the kitchen switchboard.

“A voung farmer named Ralph Laffin keeps
a fishing weir near Tenecape,” he said, “He'll
be alad (o have vou go along when he makes
hts run."

Farmer Doubles as Fisherman

S0 we left Paul with Mrs. Scott and set out
for the Laffin farm. Fishing, we ditcovered,
is distinctly a side line for the Lafins. Ralph
regrilarly helps his father on the land. bot on
the ebbing tide twice a day, regardiess of
time or weather. he goes to his fishing weir
and gathers its yvield for the family freeser.

Hitching hi= horse to g bugey, Ralph joined
s, “Guess we're ready,” he said.

The bottom here was firmer than at Noel,
the mud less deep andd sticky. In the Hght
witgon we set out for the weir, nearly a mile
from shore, As we jopeed along, Ralph sur-
veyed the retreating water.

“Tide's going fast. Be out by the time we
get to the weir,” We bumped pcross a bed of
rocks covered by weeds and algae, then onto
a prairie of partly deained mud dats

In the distance shead T could make out a
long line of poles emerging like an upturned
comb from the ebbing waters.

“Watch those stakes,’ Ralph said, as the
horse stapped mt a geotle tug on the reins,
Hefore long we perceived the stukes rising
higher and higher a5 the witer slipped away.
I jumped out of the bugey to get some photo-
graprhs,

“Tron't tarry,” ddvised Ralph, amused at

&  Ihgding Against Cecan’s Deadlime,
a4 Summer Resident Looks for Marine Life

The town of Nogl regularly sees wirld-record tites,
On un Detober nlegh! in 1869 a gale helped push
waless 0 momtrows 35 [eit above Jow-tlde level,
enough to submersy g five-story. bullding

Normulbly the tide risex 8 {0 11 feel an bour, Three
hours after this plcture was token, water lpped far
up on Lthe pilines.

The author, a research  hiologist, sumpled mud
along  Fundy's shofes In search ol apimal life. To
hefp him, David Corkom digs for specimens by
Noel's navization HEght

Atop the whord a load of polpwood owaits trans.
port by barge. Appropriately, Noel exports Christmas
trens as well
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my strugling walk in the sticky muck. “The
tide won't wait.”

At length we came to the weir. Ralph's
was anly one of many types used in the Bay
of Fundy. The varying nature of the shore-
line and corrents leads individuals 1o con-
struct weirs of original design—circular fences,
curves, angles, This one was a wide ¥ open-
ing shoreward, a pen built of (wigs and
branches hadled from the shore, supported by
10-foot poles stuck in the mud at close inter.
vals for a hundred yards or more and tightly
interlaced with brunches and underbrush, As
the tide drops, the weir traps retreating fish
and leaves them stranded (pages 139, 185,
and 188-189).

*Not much of a catch today.” Ralph said.

He hopped from the bugoy and proceeded
to gall some skites, eels, and 4 few shad that
were fopping  helplessly on the mod. My
womenfolk helped him  pather buckets  of
smaller fish for sale ns line bait,

Bounty Pmid for Trapped Sealz

“Bass and shad be running in a few
weeks,” Ralph said. “Not long ago we found
a 50-pound sturgeon out here.  Even seals
sometimes get caught in the weir, That
doesn't hurt our feelings: the Government
gives us a bounty because they prev so much
on fish."

With practiced awareness, Ralph kept an
eve on the outer bay. Al the hirst sign of a
switch in the tide he called out, "We'd better
start back now.”

Old Dobbin had a freée réin on the return,
shoreward, far abead, lay a sunlit checker-
bpard of erainfields, meidows, sod  vood-
lands. Behind us a noiseless 40-foot tide
pulsed in, rising swiftly to engull the stnkes
anil fencework, & movement of surprising
speied and gentleness,

Smull wonder, 1 thought, that livestock are
sometimes lost or that strangers can gel o
fright. Weir owners soch as Ralph Lafiin
can toke their dapger lightly, vet with a re-
spect based upon lifelone associntion with the
treacherous tide. 1t is remarkiable how few
Fundy people have lost their lives in the
surging waters,

At Noel, nearly every: day, our children
went swimming beside the 50-foot pilings
where barges te up to recelve their loads of
pialpwond {(opposite).  Swimming 5 a mat-
ter of careful timing here, and mothers are
guick to warn their children of the danger,
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The Giant Tides of Fundy

+ Fishing Boat’s Gangplonk and Mooring
Anticipate the Tidal Flood

Nova Seothn's lrreealar onast by splintered by count-
esn imictz2 am] #tremms, Seafarng  trasiton  rans
Strone

In & rivulet barbor near Noel this homemnde yesel
used & specially devized monting fg.  Rock-welghied
L sassipwerded  on the Trame keep Hoes ol over
pulleve o the eoplt daes and il

Lower; At high tide the kegs o helow: water,
Gangplunk Houts on abr-filled harrels

i N ] Besagd il Siefeil

another from an inlet with green algne or
brown silt: still another from a spot where
tidal currents swirl or where fresh water di-
lutes the salinity of the hoy,

Fundy offers a varied, fascinating ecology
for microorganisms, Taken from thelr sur-
roundings and their sources of food. many
of these small creatures die before they can
be studied under o microscope.  But even a
lew survivars able to adapt to life in o culture
tube may contribute o our understianding of
the sea's Hineconomy.

Croatures That Time the Tides

Such work i= humbling:. Literally trillions
of living things depend on the regular pulse
beat of mother sea. Think of the sedentary
arganisme—barnacles, ovsters, anemones. sea-
wends, anel the rest—livine in the tidal sones
of shores throughout the world. Consider.
ton. the strange marine species which breed
during the full- or new-moon tides and thoss
others that choose the quarter-moon periods,

A clnssical ca=e s that of the prunion, a
small silvery fish that periodically appers
in birge numbers on the southern coast of
California, [ts eges must be deposited in
maoist sand, in 4 spot that will be undisturbed
by the surf for a two-week period.  Adult
crumons find such o spot by uncanny ose ol
the tides.

Duaring the breeding season, just ufter the
peak of the highest tides adull grunions
purposely  allow waves to wash them high
on the sandy beach, Quickly. before another
wave arrives, the females deposit their eges
in the saml and the males fertilize them.
By some mysterious instinet they choose the
precise mometsit when the tide 3 beginning to
e¢bh. Thus the egrs. huried now in the beach,
will not be carried away by the following, less
powerful rollers.

Two weeks elapse before another high tide
reaches Lhe spot and digs out the ege=, which

177

hateh instantly. The waves sweep the young
into the seqa. to repeat the cycle.

Fundy’s marine life must contend not only
with giant tides but with man as well. Be
siddes brush-built weirs, fishermen string up
gill nets to camb the =urging waters.

“Not many gl nets leitT folks told us
“You might try Minudie.”

3o we drove to Minudie on Chignecto Bay,
all the way arpund Minas Basin, Waiting
for the tide to go out, we conld see that this
sott of weir resembles a glant volleyhall net,
stretched several fest above the sea bottom
on 12-foot posts. Fish swimming seaward
catch their gillk like ratchets in the netting,
An ebhing tide then leaves the fish stranded
high ahove ground.

In old days men hlled wagons with shad
caught this way and harvested by means of
a ludder. But the entire catch from the out-
going tide we watched consisted of only two
fich, a sturgeon and a poosefish, aneler, of
“allmouth,” as the net tender disparagingly
called it (page 157},

“Why bother to take them in*" he shrogjged
when 1 asked him about his basiness. “Ewven
when shad are running, there isn't much of
a. market for them around here any more,”
In addition, he explained, pets have become
more and more expensive.  They bave to
be mended frequently, and often the catch
scarcely pavs upkeep costs,

o Venomouos Snakes in Nova Seotin

Almaost every day we made side trips from
Niwl and other temporary homes. We motored
hundreds of miles, poking into scores of side
roads, relishing scenic spots,

“No need to worry about poisonous snakes
plong our shores,” Mr. Scott had saicl, 1n-
deed, Fundy's Nova Seolin waterfront has
few inconveniences, Ewven the muod flats have
relatively  little: stench, thanks to frequent
submersion and a chill temperature.

Our only requirement in abandoning the
maln highway wis that our lone shonld lead
in the direction of the bay. Such an exrur-
sion took us to Halls Harbour. a fishing anid
lobstering humlet on Minas Channel, We
simply rounded 4 turn in the road and there
stood a picture-postennd vista, an inlet shapd
like a horseshoe and lned with pilings, A
dozen: simple buildings surrounded it.  Fish.
mmg craft that would bob on high tide now
were strewn about a nearly empty gravel-and:
mud-botiomed basin (page 160},






The Giant Tides of Fundy

We had to stop. While | moved sround
taking photographs, our youngsters struck up
ait acqualntance with a small lad stunding
on the dock. His name was Peter Porker;
hiz parents owned and ran the village store,

“Is it true that Halls Harbour was named
for a 1Uth-century pirate?” we asked Fred
Parker when we visited his store.

He lnughed. “Caplain Hall—ves. that's
the story,” Looking at the youngsters. he
added, “And they say his treasure is still
buried around bere”

Jowels: Borne by o Generous Sead

Obviously Fred put no great stock in this
folk tale. Bot he told ws of other tressure
that Halls Harbour residents regularly find on
their benches—amethvsts and agates, brought
down by the great tides from near-hby clifis,

“You might talk to Mrs. Mosher,” he told
us., “She inds her own genis, then cuts them
herself."

Mrs. Jean Mosher is a gracious and twin-
Eling woman who nsked us in to ses her
studio, then showed us the way her dinmonid-
edged wheel cuts stomes (page 170). Like
scored of other people in Nova Scotia, she
has turned this hobby into a4 profitable home-
craft industry,

“Would vou like to have some amethvst
cryetals?” she asked Paul and Eda. At thut
moment two  wide-eyed vounesters. finger-
ing hits of lavender rock, became eager min-
eralogists.  Breathlesshv they listened as she
talked about her work.

Winter storms bring down landslides along
the shore: 20, ae soon as the thaw comed ench
spring, mineral collectors hurry to their {a-
voirite heaches, tryving to be the first explorers
of the seasor, Geologists and amateur col-
lectors come here from all over Canada,

“Hut we have an advantage.” said Mrek,
Mosher. “We know where to Jook.

“Agate and amethyst are really just differ-
ently colored guartz,” she told the children.
She showed them the egz-shaped igneous rocks

«“Anybody Home?" Towheaded Visitors
Call on g Colony of Bank Swallows

The biteds vse short, broad bills to evcavale toooels
m soit sand-and-clay cliffs alomg the Bay of Fundy
Burrowing moce than a foot. they hollow out cham-
bers about five Inches i diamdter for neste

At Evungeline Beach pear Griod Pre. swallows
Mve just bt of eeach al the highest tides but not
bevond the curinsity of barcfooted mdventurers

1 Curiyma | Hesgranhic See |y
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that had encased these semiprecious trewsures
until sphit apen

Later Eda told her mother anid me, “1 want
i geologist’s pick for my hirthday,™

If we were at first inclined to dismiss this
request ns n whim, Eda's continuing enthu-
siasm changed our minds.

“Mrs. Mosher sovs that moss agates don't
really have pieces of fern inside,” Fda would
explain, “The design is just the wav they

erystallize.”

From that day on, the whole family pur-
susd Eda’s new hobby., On a beach near
Parrshoro we went rock hunting with a pro-
fessional collector, Eldon George, and  his
brother (pages 170, 171, and 192).

Eda’s hag was soon filled with heavy sped-
mens mined by 4 genorons bay, T ooan even
admit tooa personal thrill when T found some
pale nmethyst crystals, They were of little
vitlue, vet T had to keep them.

Visiting the famous Hopewell Rocks in
Albert County, an the New Brunswick side
of the hay. our voungsters could barely see
the houlders for the pebbles. Here 40-foot
tides have attacked the soft conglomernte
rocks of the oliff, carving out tall islands.
At low tide these islunds expose their dey
feet, slender columns that support the bulky
tops like ginnl mushrooms (page 183). But
the children were presceupied with the smaller
stones littering the fAats beneath Hopewell's
sirange islands on stilts.

History Washed Annapolis Royal

The great Fundy tides indirectly arowsed
another interest for our family., History has
moverd upon these waters, and ils truces re-
main on the land. At Annapolis Royal we
saw the site of the continent's first lasting
Européan settlement north of St Auspstine,
Florida—aold Port Roval, founded by Sieor
de Monts in 1605,

Changing hands repeatedly over the next
centiory, Port Rovid was finally won in 1710
by British troops from Boston, The French
flag came down, anmd Brig. Gen. Franciz
Nicholsom renamed the outpost for his Queen:
“Town of Anne," or Annapolis Boval,

Just 16 years earlier, a Marylind settle-
ment had al=o honored the same roval Anne.
And, strangely. the name Annapolis grew
great in naval tradition at both these distant
points.  In 1942, Nova Scotin’s Annapolis
County became the site of the Cornwallis
naval teaining base, one of the largest in the
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dritish Commonwealth, As goests, we drove
through this installation in the jeep of & hos-
pitable commander in the Royal Canadian
Navy, o our yvoungsters' delight.

Hut for the children, the Acadian country
whiskedl away the centuries more excitingly,
Near the tree-shaded university town of Waolf-
ville, we explored the Acadian setting ol Henry
Wadsworth  Longfellow’s poem Evangeline.
In front of the museum at Grand Pré Me-
murial Park stands a statue of Evangeline
hersell, as imagined by the Canadiab sculp-
tor Henri Hebert (page 109).

Stutue Kecalls Poetie Drammn

“Have vou noticed bow this statue pges?"
i touriet asked we. “Here, walk around it
clockwize. She seems to grow older ns you
move."”

We followed hiz advice and fancied that
we, too, could see the voung Acadinn pirl
fadle and bend with the vears.

My wife then told the children the story
of this girl, exiled with her people in 1755,
With her words, that long-ago era came close
to Pauland Eda. It even spurred me to pur-
chase a copy of Longfellow's poem to reread
that nlght,

Im a hundred small details the poem called
to mind images we were seeing: “the forest
primeval,”” the swallows, the dikes that shut
out the bay from rich farmlands, the orchards
and meadows.  Dramutically the poet used
Fundy's pulse to punctuate his story, record-
ing éench change of tUde—“in haste the red-
luent ocean fed away from the shore....”
Then it returned “henving and hurryving land-
ward.”  Amd fimallv, “with the ebb of the
tide the ships sailed out of the harbor," carry-
myg Gabriel far away from the [hir Evangeline,

Acadians’ “Happy Valley” Comes to Life

Our excursions in Acadia took us all around
Longfellow’s “happy valley.” We visited the
towering Lookoff near the town of Blomidon
to photograph o sweeping view of Minas
Basin (page 154). On clear days wvisitors
here ¢nn count the valleyvs of six rivers and
spot landmarks in five counties.

Another day we noticed a sign: “Field Day
—Ox and Horse Pull, Port Willlams, N. 5.
We turned off the main road for a short dis
tunce and near an apple orchard found a holl-
day competition in full swing. Some 3,500
farmers and townsfolk were cheering yokes
of oxen and teams of horses as they strained

The National Geegraphic Magazine

against weights measurable in tons  (pages
180 and 181).

Another jaunt acguainted us with dulse, an
edible seaweeil that grows in sbundance along
certuin sections of the Fandy shore. Coastal
dwellers collect it for home consumption to
mibble like potato chips. UOn the i=land of
Grand Manan, near the mouth of the bav,
this seaweed is even gathered on a commercial
scale.

At Chéverie, a tiny bayside hamlet near
Noel, we arranged 1o accompany a redheaded
teen-ager numed Donna Murphy and her
father on & dolse bunt. Our journey took us
well bevond the mud zone to o rock-strewn
region where timing is crucial.  There the sea
ciun rike in o few hours from eight inches to
the height of a four-stary house.

“What would happen if the horse went
lame or if we broke a wagon wheel?” | asked.

My daughter looked at me for renssurance;
I looked at Me. Murphy., He merely lughed,
His hale pressnce and that of his benming
daughter, both veterans of the tide flats, were

good indications that we would come to no
harm.

Family Harvests Fundy Scaweed

1 was reminded of a story T had heard of a
Hants County dory skipper, whom worried
ferry passengers often asked. "Do you ever
lose people here?"

His invariable reply was, “No, we always
find them the next day.”

Even soher scholars have sometimes swal-
lowed tall tales of Fundy's tides. An ency-
clopedia in the last century noted that the
bay waters “rush up from the sen with such
rapidity ns sometimes to overtake swine feed-
ing on,..the shores,” Hut the local pies,
nnothet story relates, outwitted the hazrd,
They stationed one of their number on a high
bluff. When the tide approached, the sentry
wintld squeal a warning, and the others would
seamper to safety.

l could grin at such varns, vet [ coukdn't
help glancing seaward ‘every few minutes,
Within a matter of hours several million

Gnowing the Feet of Hopewell Rocks, &
Tides Create Monstrous Muoshrooms

wear the mouth of the Petitconfiie River visliors
s dramutly evhdence of the wark of thta) corments

and frost. At highest thde only balsam fir and dward
black spruce show above the Bood,
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The Giant Tides of Fundy

4+ Draining Waters Reveal
u Vast Field of Glistening Scaweed

somme (amilies plan vacstions Lo the Bay of Fundy
to renp locline-rich dulee. At Cheverie. Movs Seatlha,

Hala #ah] belps Donna Muarphy and her father with,

the hnrvest,

lovwer: At Gramd Manan u commercial crop ol
souweed b spreid an the pebbled | beach for deying,
\ mibide darlientne in color tells when the wun has
baked the weed to 4 proper turm.

€ Nutiorml Gevraplite Setiey

“Hove to be careful at this stage,” com-
mented Mr. Murphy, as he stuffed a handful
of the sun-crinkled fronds appreciatively into
his mouth, “If dulse & too dry, it's hand
o eal. I you dos’t dry it enough, it rots
whien vou store it

I triedd o few soulll fragments. The salty,
somewhat medicinal favor sugeested that a
taste for dulse must be acquired,

“People who eat dulse are supposed never
to have poiter,” Mr. Murphy commented,
In view of the high jodine content of sea-
weed, this generally held opinion may have
i sound basis,

As our days passeil, we realized that ‘the
moon phise was chiunging. Since 1 hoped to
witness another of Fundv's naturl wonders,
we shifted quarters to the point where Minns
Basin tapers into the form of a tidal estuary
ind meets the Salmon River. Here a striking
phenomenon can be obzerved, especially at
the periodd of so-called spring tides,

Spring Tides Rise Twice a Month

The term “spring tide" has no seasonal
connotation; it comes from the Anglo-Saxon
word springan, to rise.  Spring tides come
twice & month throughoot the veiar: when
the sun mnd moon are aligned on the ame
side of our planet, and later when they align
on opposite sides of the carth

Guided by our tide taliles, we planned to
arrive in the city of Truro, Nova Scotiy, at
the onset of the full-moon period, to see the
bore of the Salmon River.

A tidal bore is a sea surge, sometimes a
series of them, passing up a river or estuary
at the commencement of rising tide. ‘This
surge may take the form of a violently churn.
ing wave front. or wall of water, pushed along
v i pistonlike infow of tide

Tiddnl hores are caused by some of the same
forces that make surl break on a beach.
When a fost-rising tide enters an estunry and
encounters some kind of obstruction—siy a
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sandbar, o sudden bend, or another kind of
bottleneck-—its wave front is deformed by
shallowing banks and bottem, Readjusting
0 n new rhythm, the fropt steepens until
it resembles surf. Tt may start to ‘curl over,
then break into foam as it rushes upstream.

I recaill the dav we stood on the bunks of
the Salman River, on the outskirts of Truro,
wiiliting for our first tidal bore o arrive.

“The tables say our tide should change at
[1:40.7 T told my wife, |

“What time i= it now?"" she asked.

“It's 11:38.7

The Salmon River, about 150 feet wide at
this point, looked like a dozen other tidal
channels we hud seen along the way-—sloping
wialls of mud with, at ebb tide. a8 modest
stream of quiet brown water. T held my son’s

hand to keep him a safe distance from the
biank,

Sea Roars In Like an Express Train

Suddenly there was 4 shout from among the
group of people who, like ourselves, had
been drwn by curiosity.  “Here she comes] ™

Sureé enough, about a guarter-mile down-
stresm we could see a white line across the
nver and extending out over the bordering
flats. 1t seemed to be moving slowly, an {I-
lusion created by distance. As it pot nesrer:
| saw that this bore was, in fact, a thine of
freat power moving upriver at the speed of
a sprinting man. Like the rolling surf, i
tumbled relentlessly. dashing along and piflag-
ing the banks, speeding across the flats, o
two- to three-foot-high front of hissing water.
In the excitement 1 could feel my son's hand
tichten on my own.

The bore moved past us, sweeping under
the near-by highway bridee and out of sight
upstream. Hehind jt. poshing. were  tidal
waters of the rising sea, The Salmon River,
which an instant before had been n lazy
drainage chanvel, was now a coffes-colored
torrent, rampaging wildly and aswirl with
eddies and whorls and floating debiris.

Tidal Bore Eerie by Night

Twelve hours Iater, close to midnight, my
wife and T were back on the same bunk.

“Eerie, lsn'tit?” my wife murmured.  Undes
the cloak of darkness we could see onlv a
moving white line; otherwise, the river was
black, Then the low sizzle of the monster
grew louder,  As it passed noisily, the effect
wits m bit frightening. In such 2 manner does
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the sea twice daily recluim the Salmon River
as one of its own,

The most fumous and most dangerous tidal
hore in the world occurs on the Fochun River
in (hina, where a roaring crest may gain o
height of 15 feet. Al speeds of 10 knots this
will can sweep everything before it Tidal
bares alsy occur in several rivers near the
mouth of the Amazon, on the Severn and
Trent Rivers and Solway Firth in the British
Isles, on the Seine in France. on several rivers
in India and Pakistan, on Coek Inlket in
Alaska. and elsewhere.

Sen Birds Follow Speeding Water

We saw bores in four distinct localities of
the Bay of Fundy: the Salmon. Avon. and
Shubenacndie Rivers in Nova Scotia, and on
the Petitcodiac River in New Brunswick.

The Petitcodine is much broader than the
Salmon, so the width of itz bore i corre-
spondingly greater,  1ts speed is about 8 miles
an hoor: its height at average spring tide,
oo 30 feel. Sometimes the speeding bore
exteeds 5 feet.

Az the bresker rolls over exposed mud flats,
flocks of sea birds follow it closely, swoop-
ing down to feast on worme-gnd other mud
creatures churned and tossed up by the hore's
plowing head (page 166).

| was continually Impressed by the power
and punctuality of these tidal hores, But
one day, wheén [ tried to make some photo-
graphs from o ruilroad bridge, the tming of
the bare cost me some anxious moments, Tide
tables could give no predise information for
the DBore's arrival at this inland point.  So,
deliberately early, 1 left my fumily parked in
the car with a picnic basket and clumbered
pingerly out over rails and ties 1o the center

of the hridee,
Tide and Trains Race the Clock

My comera held at the ready, 1 began to
wait; [ realizes]l uneasily that | knew less
about local train schedules than about this
tidal bore. Consulting my watch, 1 listened
carefully for' the advancing wilter—or for @
train whistle: Time passed, but peither ap-
peared.  Mentally [ rehtarsed a quack retreat
in case an express should win this race with
the tide.

Actually | need not have worried, no train
whistled while T sat there. The tidal Dore
cime through, but not until 1 had waited a
tense twio hours|
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This experience sharpened my own excite-
metit ‘a4 few weeks Liter when [ watched o
voung man risk his life on the timing of a
Fundy tide. From the New Brunswick side
of the bay we had visited the lobster and
herring fisheries on the quaint sland of Grand
Manan, then bad driven through Fundy Na-
tional Park.”

Approaching the city of Saint John, we
caught u fragment of newscast on the cir
radio: “...a young {actory worker will at-
tempt to swim solo through the Reversing
Falls gorge.., "

The Reversing Falls are just what their
nume implies. rmpids that can lebp forword
or backward. They are caused by o bulky
rock formation at the mouth of the Saint John
River. Here rising tides of 28 feet brim over
nnd tumble upriver through the gorge for an
11 or 12-tool drop. When the two levels
are equal; the water remains slack for a short
period, Then with the ebb it spills outward
again for u fall of 15 or 16 feet (page 167).

Swimmer Challenges Reversing Falls

Checking time and date. 1 joined 10,000
olher spectators one evening o wialch husky
Frank Muortin challenge this treachérous gorge.
No one else had ever succeeded in swimming
it. At slack water the rapids are mavigahle
for sturdy craft during an average one hour
and ten minutes.  But swimmers have fur Jess
time belore currents threaten to huffet them
over dangerous rocks,

“Look!"™ yelled someone in the crowd
Martin was off the bodt. In the tense, vast
nsemhbly T foond it difficolt o es2 But a
view was hardly necessiry: 10,000 craning
commentntors on banks and hridee registered
the swimmers prgress.  Martin had timed
his speed meticulously, 43 strokes to the min-
ute as a start

Suildenly he speeded up.

“Look at him po!™ a4 man near me mar-
veled. Hut wouald Martin, | wondered, be

* Sor “Wew Brunswick Tawn by the Seu,” by Luw-
resce 1. Burpee, NATIONAL Geooraeitne  Macazisr,
May, 1941

Mud and Algae Shicken the Footing =
Amond the Sculptures of a Patient Tide

Perststent an o dedest wind, Fundy waler cirves

the rock inte endles armbesgues  Dhissalved, the red
satdstoane stains the region’s mood Rats
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Keeping House for Tropical Butterties
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Scientists Learn New Secrets of Insect Evolution and Courtship
by Building Butterfly “Hotels” in the Trinidad Jungle

By Joceryxy CrANE

Deparftment of Tropleal Research, New York Zoological Socdety

With Photographs by M. Woodbridge IWilliams

FLOCK of tame butterflies can be as
A trottblesome as o cageful of mon-
kevs—but bhotterilies are a lot more

fun.

For instance. T don't know a better way
o start a tropical day than to step out ol our
laboratory here in the Northern Range of
Trinidad, pick a biz bunch of yellow lantana
blossoms, take them inside our hutterfly
“hotel,” and witch the brilliant-hued puests
come rollicking up to feed.

Ouickly T'm surrgunded by a rainhow swirl
of wings—scarlet and black, orange. crimson,
iridescent blue and poll. Soon the butler-
flies smother my lantann, dipping their long
tongues into the nectar-laden tlowers.

Sentiment ends right there, however, he-
cause our studies af butterfly behavior, color-
ing, and heredity keep us too busy to have
much time [or simple énjoyment of our fQut-
tering pels.

Jimgle Station Probes Insect Behavior

Cur laboratory at Simla, in  Trinidad’s
Arima Valley, is a jungle field station of
the New York Zoological Society; its director
iz Dr. William Beebe. Here we are learning
things aboul the privaté lives of buiterilies
that have never been known before®

Perbaps our most {ascinating study cone-
cerns their comphicated courtships, We have
found, lor example, that in two species the
searlet color of a wing patch s an important
recognition sizn, A male 5 most attracted
by a female bearing his own colors.  We now
have prool that orange and blue are wvital
hues for olther species.

We know, too, that hindwing quivers, fore-
wing flutters, and aerial scrobatics are other
ways in which butterflies signal one another
during courtship.  And we have even learned
to distinguish four different scents that n
single butterfly species can produce to at-
tract the mile or female or to repel #n
cmemmy.

Our concern with butterfly aoology, how-

ever, does not let us live a life of peaceful
contemplistion, Instead. we often feel as
haraseed as the manaser of A rewrt hotel.
We have to furnish not only the comiorts
of home and excellent food for our insects,
but seitable companionship and nursery space
as well. And we go further by supplying a
nuternity ward and a baby-sitting service,
Finally, few hotel men have to worry, as we
dao, about wild bensts gobbling up the guests.

Lizard “*Humbugs™ Butterfly

One davy in Jusuary, shortly after ouor
wrrival in Trinidad for the research season,
I saw o rare yellow butterfly high in the cage
among the jasmine vines, fMapping its wings
helplessly. A second Took showed that the
insect was held fost by a large green tree
lizard which absolutely had not been in the
cage when we went awny <lx months before,

At my indignant vell, Dr. Beehe, the staff,
and Ram Dial. our Hindu caretaker, all
rushedl up to peer through the screening.
Meanwhile [ climbed on o hench, grabbed
the limrd, and released the battered butterfly,

Ram gave o delighted chuckle. #That
liznrd humbug your butterfly? 1 walch him
grow all the time you been mone!™ The
reptile must have sneaked in when he was
litthe and found a good living in our lush
gTEen inseciary.

This vear maost of our butterilies are living
in a big new cage of aluminum frome s
netting, provided by the Alominum Company
of America and the Alcoa Steamship  Com-
pany. Designed by staff entomologist Henry
Fleming, it has all the latest improvements
(page 198). The cage lets in the sun amd
air, but keeps the glare out. and stays cooler
than our older bronze-wire enclosures.

Best of all, the new insectary cinnol rol
of be c¢atlen by termites. [is  predecessor

*Ser, In the Narwowmal Coererarmmm Macaoss:
“Who's Whe Among the Hutterffies,” by Avstin H
Clark. Mav, 1236] and “Strange Hablts of Famiffar

Moths and Butterfies,” by Wiham ], Showslter,
Tudy, 1927,
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literally collapsed one rainy moming two
vears ago when the resident termites stoppedd
holding hands, We dannot, unforfumately,
use preservatives or poisons on wood sup-
ports, lest the chemicals also liquidate the
butterflies.

The scenerv inside the new cage is a cross
between a formal grden and a jungle. There
are small trees, grass, a fingstone path, a Tily
pool, blossoming shrubs, wild flowers, vines,
wild plantains—even orchids. And the but-
terflies tnke to their new hotel with all the
nonchalonce of seasoned travelers checking
in at the Waldorf-Astorin.

IJTJ Beehe Starts “Flutter Inn"

Our butterfly housekeeping In Trinidad
hegan in 1950 when William Beebe bought
n wonderful old house on a junﬂrzﬂ LR TRRREE
tninside in the Arimoa Valley. This, along
with 200 acres of surrounding wilderness, he
later presented to the New York Zoological
Soclety. In a large flat space uriginally
hlasted out of the rock behind the howse for
tennis coorts. Dr. Beebe was oble to carry
out hic lone-cherished plang for a butterfly
house in the tropics.

My own interest in studying living butter-
flies—an ambition that has been abundantly
fulfilled at Simln—begsn about the age of
ten, when T leaned over o gliss case in the
American Museum of Natural History to
memorize the name of a dazzling morpho
from Brazl.

Aside from the observations of a few exrly
naturalists on fMight hahits and the distaste-
fulness of some butterflics to their enemies,
most tropical forms have beéen known only
from dried museum specimens.

Taxanomists, working in museums often
far removed from the livine insects, still hove
trouble in accurately separating tropdcal spe-
cies. Some kinds, although distinct, resemble
each other =0 closely that a4 hand lens is
necessary to tell them apart. Others vary
s much from one individual to another that,
withoul rearing numerous broods of known
parentage, it is imppssible to tell how many
spevies actually exist,

In our butterily hatels at Simla, howewver,
we can study the living insects and sort them
put under conditions approximating those of
the open jungle.

As satisfving n= it is to ghimpse the fiash of
bright-colored wings in the jungle, it = down-
right frustrating to try to study the insects
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under these conditions. We see only scraps
of behaviar paiterns, hints of the reasons for
their colors and of the way their sense organs
work. We can learn little of their delicate
adaptations to lving,

Meither can we Jlearn much by keeping
huttertlies in small lnboratory cages. Geneti-
cists and commercial breeders, it s true, can
rise many species that way. But althpugh
healthy caterplllars may result, searcely any-
thing can be learned of the normal habits of
the caterpillars’ parents, It is like studving
the food and table manners of African Pye-
mies by shutting them up in & New York
apartment.

We needed a place where we could keep
butterflies under olservation: day and night
give them plenty of Oving space. bring (o
gether those whose social activities are of
special interest, and perform: experiments on
them under conditions of ease both (o the
butterflies and to ourselves. At last, here
in Trinidad, we found exactly the right place,
In these warm, damp mountains, butterilies
are numerous and lively throughout the yvear,

Trade Wind Demolishes First Guests

At first we had almost ng much trouble
with our tropical insectary as nn Eskimo tiy-
ing to build an igloo at the Equator.

We stirted off with a modest cage of hronze
netting tacked to wooden posts, measuring
12 by I8 fest and 9 feet high at the ridge-
pole.  After congratulating Henry Fleming
an planning the roof with a specially steep
slope, to cope with tropical downpours, we
dubibed the structure “Flutter Inn,” stamped
the earth down neatly inside, placed a bunch
of fresh scarlet blossom= on o stand in the
middle, and hopefully introduced our first
temants—two black-and-red erato butterflies
(Helicomings erate hvdarg) and a lone great

Scarlet-splushed Swallowtail Coils - <
Its Tongue Like a French Horn

Tiny shinglelike plates that mabe up thelr sdog sur-
fnces enrn hotterflies and moths the mmne Lepldoptera,
or scalé wings.  Sites vary Irom the 11-Inch wimgsgnn
of a gant Atlus moth to the ‘4-inch spread of the
tiny Neplicula

This Pupilin anchfier, magnified 9 thmes: has - re-
cently emereed from the chrvsafis. Beginnbng e s
an cgg. it possed through the stapes of larva, or cafer-
pllar, amd pupy, of chirvaalis, (o bevome i (ullv devel.
aped butterfly (papss 212.215)

The Insect’s proboscis uncurls for [eeding,
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blue morphn [ MWarpdo  peleides insularin)

Lgnoming the Gowers, all three flapped wildly
iinst the rood and later were Blown far
wrninst the west end by the afternoon trade
wind. Next morning there was no sien of
thvermn eacept for a few scattered scraps of
bhie and =carlet winss.

I ook nearly three months to learn how
W keep several species of G el butterflies
n .|'|II‘i_'. tocether in the ame cave. We found
ot Trimidod  butterfiies need lots of i
hade, bright sun, and high humidity—simul-
taneously.  Also, they are as particular about
their food az o spoiled child petting over the

3 Lt B Thi* miorphbes. for instance. won e

much rather eat rotten bimanas than <o the
sweetest nectar.  The helicomtids prefer o diet

of nectar from ntana olunts
Enermies Prey on Winged Guests

Miost of our gFuests thrive on sociahility
but can't stumd overcrowding vl abwmep
wll, 41 thie don't hove 0 sonor unelefol of
greent growing thines aroond them, neither
ample space, nor sun, nor shade, nor the rusht
food or companienship, nor any amound

tengder  loving care will Keepe them  flying
".“'IF wr Wil lesrmisd .|,|| I-'||-|' I|,||_'_|'_'- Mkl
indd maore species settled in successully
Meanwhle, our problems with  enemies
nultiplied, and even now they are still with
s,  Lrzsards are the least amons them, al
thourh occasion || n eround-livinge ametvy
"'5'|:'.
AT Instcte, he hrks around the edees

willl sneak in theotell f disor lefl eare

Indlitie Iis timie to Citch an mmite as 1t ostn
hathes carelessly near the groound

Laree pravine mantids find their wav in
niow and then and erow fat belore they are
PELEERATEE RIR CAME  TREN
Ants are a parbicular musance,  Some et
||||Ir|'|'|'_'. pprs hefore | can e
hatching in the lnboraton Yoed therr Mk
flerce, solitary kind that will seize o weakened

insect nnd literally devour it alive.,  (hers

thet thim for

ATE SCLIVETIECTES, |IIIIII‘EII;_'. CAfTYIng. ol (i
insects wfore we can =salvage the casualtics
for our collectione

Worst of all are the spiders L ey stretch
wehs in strategic places and moke o #oo
'Ei'l,'i'l,' i"l -il:'l ol Ol el Lions [ i r_'.
morming the cares are cleared with a broom
||..!_:|| it @l the corfers |::_'_'| .|,|-|| INRRE
Crood howsekeeping 18 vitnl

fiag _|'--I the other gay we caiurht & new enemiy

; i a it work, one even more difficull o destroe
al Sun-drenched Simla re difficult to - destroy
Deecoure 1t spins no wels,  Whe first ¢
v plipinri tree ariched (alloge above the compesianil : o e ] If | firs |1.||
WA thi trivm l|_'. mH T could ¢ waz a big

T ERNET Tl e a0 Arimea %oall In hackerosond
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prange dryas hanging in mid-air, wings folded,
swayving gently back and forth, When 1
lnoked closer, 1 found a jumping spider, only
4 third of an inch long, gripping the hutter-
flv's thorax with fangs sunk in deep and legs
clinging. Its hind legs pajd out a fine silk
lifeline, which led up to the leaf half a foot
overhead and from which the spider and
butterfly dangled.

I let out a shout, and Woody Williums,
metking pictures for this article, had time to
set up his camera and make a flash shot
before the spider moved (page 216).

As we watched, the tiny spider pulled itseli
and its enormous prey back up the dragline
to the leaf. Here it began to suck julces
frovn the butterily, now quite inactive from
poison injected by the spider's minute fangs,

Bapquets Planted [or Fimcky Eaters

Butterfly enemies continue to be our major
problem: in comparison, fecding has become
n simple matter, after our first mistakes. Al
the wvery beginming we planted . plenty  of
fiowers liked by butterlies—Spanizh needles,
lantana, and the local milkwesd, Now, in
addition, we hang up orchids and other del-
icacies in season, and every day we bring in
fresh-cut fowers,

Little by little we discovered the preferred
loods of our more finicky ptests:.  They
don’t like much variety: each kind goes o
its awn few Tavorites, day after doy, like
small girl who always orders chocolute sodas
while her best friend sticks to vanilla malts.

Ihifferent specie= have definite color prei-
erences. To some. color is even more im-
portant than scent; careful experiments with
paper (fowers have proved i Newly emerged
butterflies that have had no chance to see
real Nowers will come first to vellow paper
blossoms or to blue ones, depending on the
family 1o which the insects belong

Our eratos, melpomenes, and ricinis—all
species of the genus Helicenmr—will not
visit their [avorite lantana if the hright vellow-
and-orange blossoms are hidden. even thoueh
the odor is there. However, if one small
petal—fragrant but nectarless—lies by itself
on the ground, some hungry individual is
sure to swoop down, tuncoiling its proboscis
45 It pops,

The fruit eaters, on the other hand—
marphos, caligns, preponas, and some wood
nymphs—depend kargely on smell in locating
their food. In the butterfly houses they suck

at awlkward distapees from one another.
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greedily on banonnns, papaws, mangoes, and
cashew fruit, all gencrally too ripe for our
gwn Junch table. Nevertheless, we once scan-
dalizedd some mango-loving visitops by pre-
senting the very first manegb of the <eason
to the apprecintive butterilies.

We didn't think that our cased hutterilies
could et into trouble with their food, but the
accident-prone ones can—and frequently do.
Cine troublemaker is the orange-and-yellow-
Aowered tropical milkweed, closely relited to
the more Familinr milkweeds farther north.

The pollinating system of milkweed blos-
soms iz a tricky business, in which the mon
arch butterily {Daness plexippus) often playvs
an imporiant part, Here in the tropics, as in
the north, these sirong fiyers use milkweed
bath for Tood dnd {or lnvind exis. The Towers,
however, are nof convenient for a hig butter-
iy to stand on, being small, slippery, and set
The
monarch, therefore, often slips while diming,
hiz foot catches briefly deep in the hlossom.
ate] in the strueele peeded to pull it free a
nallen =ac may stick to his leg ond be car-
ried off to another blossom.

Many butterfly species that are fond of
milkweed nectar, however, are not o strong
as the monarch., So they are often caught.
uswally by the proboscisc.  They may flap
wildly in the trap for minutes ot n time
Usually they free themselves, but otcastonnly
I have to come o their rescue.  They never
seemt to learn from their horrid experiences
and at the next chance flutter right back
into trouble,

Tame Inscets Flarass Photographer

In our work with buttertlies one of the
bigeest and best surprises has been the aston-
Ishing tameness of some zpecies. 11 is like
the differences among ducks.  Some of them,
mallards, for instance, nre easily tamed and
settle intn a barnvard ss if bom there. Others
never become domesticated,

In the same way, butterflies may make
themselves ot home almost as soon as they
are released inside the case. Others bat con-
stantly against the screen and refuse to eat.

Even the easily tamed ones, however, may
take a long time to settle in. 1t all depends
on whether the cage i= alreidy ' sessoned”
with hutterflies of their own kind, Buotter-
Ay odors, clinging to screens and plants, un-
doubtedly make the difference. There s
nothing like a whiff of its own =cent 1o make
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Keeping House for Tropical Butterflies

his fash-gun cord, doubtless mistnking it for
the stem of her proper vine.

Best of all, I like feeding a winged guest a
bit of fruit. 1f 1 hold it a foot away from his
perch, he walks toward it until his ghistening
eves are only an inch from my finger. Then
out comes his proboscis, the sénsitive tip curl-
ing here and there to sample the delectable
mushiness (page 207). In a moment he
climbs onto the fruit, and I can carry him
aboul without interrupting his meal.

Yet when [ free him after o few days, he
will zoom out the door, soar up over the
towering mahoganies; and be just as wild as
he ever was.

Butterflics Mope When Sick

Butterflies are like puppies; canaries, mon-
keys, and children: yvou cin slways tell when
they aren't feeling tight. A sick beetle or
hoa constrictor may seem very much as usual
to a caseal eve, but un ailing butterily is un-
mistakable, He hanrs motionless against the
screen for hours or bats about high up nedr
the ridgepole. He hasn't any appetite, never
tikes part in the giddy chases of his healthy
companions, and moy spend the night sleep-
ing alone instead of joining the sang on the
twigs or leaves of his particular roost.

I his ailments gre due merely to 5 kind of
shock after eapture, or after he has had his
color changed for experiments, a good mght's
rest will wsually fix him up.  Sometimes |
sprinkle a hit of honey on a flower and gently
slide it under his proboscis. Tt may have the
sEme swilt effect as a piece of chocolate cake
offered to o small bov in the duthps.

Incidentally, shooing a butterfly where we
want him, whether to breakfast, to bed, or in
the direction of another butterfly, just won't
witk, (Awmy butterfly can be as stubborn as
a mule,) We can only stir up a lnsy one—
Iots of species toke noontime siestas—and
hope that he will flutter in the tight direction.

sometines 2 reloctant suitor Gin be led, by
means of a sprie held carrot-in-front-of-nose
fashion, clear across the cape to the side of his
potential mate. But after that the procesd-
mngs are strictly up to the butterilies.

Courtzships are usually dizzy affairs, with
the male fanning perfume over the female and
flving high in whirling-dervish dunces. In
fact, observing butterfly courtships is as hard
on human neck muscles as watching pilots do
stunis al a country fair.

As recorded by human eyes and noses, here
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iz what happens during a typical courtship,
that of our erato butterfiies, The male usu-
ally finds the female ns she sits on o leaf,
gently waving her wings. Sometimes when
he starts courting, she takes off, and they o
a whirling dance too fast to tell who i chasing
whom. And sometimes a female who has been
a wallflower for some time will spring into the
air and chase a passing male with vigor and
enthusiasm,

Whatever the beginnings of the courtship,
the female eventually settles, wings closed,
und the male zooms up behind. He flutters
repeatedly against her, practically touching
her hindwings with the tips of his front pair.
She then thrusts from the end of her abdomen
a pair of bright-vellow scent glands while she
Hutters her hindwings; doublless the fanning.
wifts the perfume. which humans cannot de-
tect, toward the male.

Now the male moves forward and hovers
above her and in front, his wings a swift blur
of black and scarlet, His frugrant scent scales
—these we can smell—are uncovered; in this
species they are set among o band of silver
scales on the front edge of the hindwing.
Finally he lands on the leaf beside her, and,
it all hae gone well, they mate.

Most courtships, however, are casual irta-
tions anly. There is n' briel chase, a few
Mutters of the fermale’s wings, o few swoops
by the male, like a pilot buzzing & grounded
plane, then each butterily goes its way,

Females lgnore Wrong Swains

Our mast detniled <tudies are being made
of Heliconius erato bvdarn and Helicondius
miel frowtene, two slow-fluttering species of the
deep jungle. Hoth are black with scarlet wing
patches and extremely difficult to distinguish
in the field, However, we found at least one
interesting difference in the courtship proce-
dure between the two species.

The melpomeme male always starts wafting
his scent over the femmle’s odor-receptive
antennae while he is hovering in front of her
{opposite), while the eruto male first fans an
unscented breexe from the rear.  Neither
female is attentive for long to the “wrong”
kind of courtship. And, so far; we have no
evidence that any of the butterflies we are
studving ever hyvhrdize,

When you see two butterflics chasing each
other in your own garden, vou are not neces-
sarily wutching & courtship, even one of these
casunl affairs, Just as lkely it is two males
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engaged in o territorial dispute.  Possibly it
is only n social whirl, or o male mistaking
another male for a female. Tt may even in-
volve an old bugybody female who, after her
eee-laving chores are completed, spends a lol
of time taking off after old ani voung of both
sexes. Mothing drastic ever happens in these
mix-ups: the partners simply separmte amd
head for the nearest flowers.

Scarlet Bands Warn Enemies Away

We are specinlly interested in the signif-
cance of hutterfly colors to their owners. For
esample, 1 wanted to find out what part, if
any, colors play in courtship of these brilliant
troprcal Torms.

The first subject we chose for stody was,
agnin, our old friend erato. We wanted par-
ticularly to ledrn if the band of flame scariet
across the black velvet of the butterfiy’s wing
wis of any use in its social life.

We already knew one use of that band: it
s a classic example of wwming caloration.
The gaudy erato seems to be distastefal 1o
almost every animal which would nosmally
munch g good-sized insect. 1§ a hungry labo-
matory frog makes the mistake of snapping up
ab erato for supper, he gags as it reaches his
taste huds, then spits it out with bulging eyes
and paping mouth and shakes his head em-
phatically back and forth

Lizurds and bicds reject the hutterflies with
equal vigor. And a pet monkey, if he picks
one up at all, sniffs it {(astidiously, makez a
face, lets the horrid object go, and spends
minutes scrubbing at his small black honds.
Only the insatinble spiders and ants of the
butterily houses will make satisfuctory meils
from unfortunale eratos.

So It seems clenr that this insect ofiers a
good example of warning coloration: n butter-
flv, protected by oo unpleasant smell and
taste, tells enemies by its brizht colors that
it is best left alone.

To fined out if economical noture had siven
the gaody red patches o use in courtship s
well, 1 worked out a way to change the insect’s
colors. This was a chore, since no butterfly
van stand much handling.  Also, chemical
bleaches nol enly faded the colors hut were
hard on the insect. Unlike peroxide blonds,
g bleached hutterfly has no energy left at all,
Haowever, 1 finally worked out a method using
fast-drying lacquer such as hovs employ for
model boats and plates (page 201).

In pointing a butterily, I alwavs try 1o work
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at might. At that time it scarcely wakes up
and is less hothered by the messy business.
I put it into a small glassine envelope, and
that goes into a little glass-topped box, A
stream of carbon dioxide from a small fire
extinguisher then nnesthetizes the insect.

After that it is placed gentlv on an insect
spreading board, just us if it were poing to he
pinned and dried {or exhibition. [ts wings are
arranged under strips of paper. H 1 am
clumsy, or in a hurey, or somebody comes o
tnlk. the butterily wakes up and 1 am in
trouble. The result may be rubbed scales;
broken wings, or n battered escapee.

However, if all goes well, any giddy color is
posgible. Scarlet can be covered with blue or
green, yellow dr violet, Color can be alto-
gether blotted out with black, or an orange
sunburst or magenta band added to the plain
hindwingz.

In a few moments the paint is dry, the
board ks carried to the cuge, and the fasten-
ings removed. Then the fnintly stirring hut-
terfly s hung back among its fellows on the
roost., Next momning there he is, flexing his
newly tinted wings and feeding as usual, none
the worse for his esperience (page 200).

Felt *Butterflics™ Attract Suitors

We have also experimented with imitation
butterflies made of foppy felt oo a bamboo
wand. The stick has a tiny magnet from a
kitchen bulletin board gloed to one emd. A
butterily model of black or colored felt, held
by a pin, is lald agninst the mapgnet. Live
butterflics sometimes dash at it, or flutter their
wings in courtship, when we waggle the model
appropriately  (page 204). The advantage

(Continued on pugs 217)

Winged Acrobats Hang Upside Down &
Béneath Their Shattered Husks

The caterpifnr, 4 stugmish pedestrdan, snters the
third, or chreaalis, stage ol its life to ke mwhorn i
creature ol the alr.

Within the shell-like casing the larva of most specie
exchangos 16 stabby legs for & jointed atilis. A soek-
ing proboncis supplants poweriul jaws, compound eyey
teplace simple oois, and wings and antennse sprout
sermingly from nowhere.,

Transtormntion  complete, the young butterfly
Ir:;n:u restroining walls and steps forth a gleaming
CTLTHE

N eltcomene el pomenn adults, two bours old, stretch
wings for Wheir lirsl fhicht.  (Magnified 3 times.)
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Keeping House for Tropical Butterflies

of the models over painted real hutterflies is
thut we cun eliminate the efiects of odor;
resulls here are due to sight alone.

Our findings from all this painting and
wageling have taken several weasons lo be-
cumulate, but they are unmistakable. In
epite of the importance of motion and scent
i courtship, true color also means something,

Generally, the closer the color is to the
eratos’ own orange-red, the more the females
respond  with  courtship  futters, and the
oftener the males give chase. Blues and
vreens aren't popular, and pure-black females
are usunlly complete wallffowers, Sometimes
stich a black one will waggle her hindwings
us a male passes by, or even spring into the
air and chuze him clear across the cape, while
the male goes unconcernedly on his way.

FEgg Laving Conhned o Certain Plants

When it comes to the fundamentsl business
of maotherhood, however, hutterflies pay little
heed to the color of plants on which they lay
their eges. Un the other hand, the odar of the
proper leaves is all-important,  Every species,
too. has its favorite part of the plant—tiny
leaves, tendrils, or arching stems (page 210).

Dir. Beebe started our Trinidad butterfly
rearing with one of those profitable acci-
dents that can happen in any laboratory. He
wanted, jost for fun, to have a jungle vine
growing on his desk because be likes to waich
ita tendrils curl. S0 one day he went out into
the green tangle behind the house, dug up the
hrst attractive little vine he saw, pul it in a
pot with a stick o cling to, and kept it
beside his microscope. A few doys later he
saw a tiny vellow caterpillar pnawing on the
topmaest leaf, 1t had obviously hatched from
an unnoticed ege, nlready lald when the vine
wits transplanted.

For twelve days he let the caterpillar grow,
to, the detriment of his tame vine. It wte all
the leaves, stem, and tendrils, bot economi-
cally, fram the top down, with a nice instine-
tive regard for not cutting lisell off In mid-air.
After sheddine its <kin four times. it was a
handseme caterpillar an inch and a half long,
white with black spines and vellow polka dots.

Then it molted into a knobbly brown chrye-
alis, marked with a double row of shiny gold
spots like brass buttons, Nine doys later, as
we gathered round making bets as to the
occupant, out came a hlack and scarlet erato.
It was just the butterfly we were most hoping
to rear for work in our ficst litle cape.
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That particular butterfly, a female, wus
mated to a wild-caught male in Flutter Tnn
and started a long ling of Aourishing descend-
ants, She herself lived to cavort around the
cage with her grandsons, and one sunny morn-
ing when 1 left the door ajar, she simply
fluttered out and vanizhed amone the mahog-
anies. Al that point she had reached the nce
of a butterfly Methuseluh: it had been three
monihs and two days since she had come from
her chrysalis, Most of our tenants live about
cight weeks,

For the post several vears we have been
able to travel afield to obtain highly variable
butterfly species from Surinam. thanks to
assistance from the National Geographic So-
clety, the Esplofers Club, and other inter-
ested contributors.

We brought back to Trinidad. by air and
set, living egps, larvae, and a few prospective
parents.  Eventually we reared brothers and
sisters with markines that once would have
labeled them as distinctly different varieties.
Wing patterns ranged through o rampant
variety of scarlet and vellow spots and bands
anid often blazed with sunbursts of radiating
lines. By breeding these unpredictable in-
sects, we hope to Jearn more of how charac-
teristics, both of structure and of behavior,
are inhented.

Butterflies Lead Adventurous Lives

This evening ['ve just come in from a
checkup on our current butterly crop.  Many
are hanging aloof, each under his own green
leai, But 17 of them are roosting companion-
ably on the same dried vines they have osed
for weeks.

By the paint spots on their wings I know
all their past adventures., Yesterday this
ernto escaped from a splder web, and T had
to mend her torn wing with a bit of Scotch
tape. The ricini with the single vellow dot
an his hindwing got mixed up last month in
a swallowtail courtship and was chased away
by both the ather butterilies, And fust this
morning the bigeest melpomene of all becami
a grandfather for the third time,

They are a fine lot, und they are teaching
us o greatl deal—about themselves, about in-
sect behavior in general, and even about
evolution in the broadest sense. And before
we go north for the summer, we shall have
the fun of watching them fiv out of their
cage, sall over the parden wall, and vanish
into their ancesteal junele,






Kachimas: Masked Dancers of the Southwesrt

Messengers of the Gods Mark Spring's Coming with Age-old Rites,
Rewarding the Good and Punishing Evildoers

By PavL Coze
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With Photographs by the Author

HE Kachinas were coming!
A masked dancer, mounting a rooftop,
signuled that the Hopl gods were about

to wisit the village of Shungopayi.

Cars and pickuop trucks loaded with Tndinns
sroind o g halt. An expectant hush, hroken
by the whine of a croel Febroury wind, setthed
over the wvillage. Dogs slunk into cornérs:;
women gave up their happy chatter and souphi
vaniage points in doorwavs and on rooitops.
The: I6.day Hopi Bean Festival was ap-
proaching a climax.

Masked Gods Bring Blessings

Ot of the desert beyvond the willage
marched 70 figures—weirdly masked, garishly
painted, wverdantly  draped 0 evergreen
biranches, and attired in a veritable wardrobe
of other sacred symbaols. These were the
kachinas, the supernaturnl ones. incarnate
lesser gods, ancestors, messengers of the pods,
bringing blessingz and happiness to the peo-
ple.  Some marched as solemnly as bishops:
others scampered and tumbled, ran or hopped.

A meslley of noises shattered the silence,
Sleigh bells and shells tinkled on the dancers’
boclies, drums bedat like magnified hejrts, and
rattles imitated the clatter of rain. The gentle
co of birdealls mingled with growls and
shrill whistles.

Old men, simple priests in long hair and
ceremonial blankets, led the procession, but
no two moved in oconcert: each Kaching
danced his own steps and enlled his own

+ Crow Mother, in Crowswing Mask,
Watches Ritual from o Kiva Roof

Pueblo Iodinn= of Arirona and New Mexice ven.
vrale o multitede of spirfis rankiog just below the
major wods. They call these supernatural beines
Rachines, from the Hopt words meaning father of
hife. At festival times the Kachinas make visits (o
the puehlos, bringing the blessings of min and fer-
tlity, teaching discipline, and rewarding oo,

Hrre the Crow Mother, imporsonated by 5 member
of the cpposite sex, holds o bough of evergreen, sym-
bl Gf eternity. The diéerskin mask s never doffed
douring & ritual, TLadder pole clutched in hand leads
inte a kiva, or cerrmonial chamber

O Nnttim | Oespraphin S| ery

signals, (Mher Kachinas, serving as police.
min, moved into the crowd, pointed vuech-
leaf whips at men, and ocdered them o
take off their hats. Ogre Kachinas directed
traffic and cleaved the dance grounds:  Still
others moved in rhythmic procession around
the Livhonvi. the ritual plaza.

No one dared to spenk to the Kachinas or
to touch them. Buat the spectators felt a
sense of tremendous emotion, as if a ripple of
life had suddenly flooded this dusty village
in northeastern Arizona’s Hopi Indian Reser-
vation. Ecstasy hit their faces,

My own comfortnble white man's world
seemed to dissolve. Could this be 20th-cen-
tury Ameticar

Pueblo People ©Mder than History

The Hopi number some 3000 of the
approximately 22,000 Pueblo people—Hopi.
Aufi, and Kio Grande tribes—who have lived
in the Southwest since prehistoric times, These
tribes are successors of the primitive Bagket
Makers, who came into this region bhefore the
time of Christ.*  All are related culturally.
but not linguistically; some speak a tongue
akin tor that of the Aztec.

They live in Arizona and New Mexico
reservittions, alongside some 83000 Nawvajo
and Apache whose aneestors migrated into
the Southwest pt a later time,

The Puehlo people believe that man's life
and blessing=—the cycle of weasons, rain, and
crope—are gifts of Kachinas (0 Hopi word ).
Archeologists recently unearthed nesr Monti-
cello, New Mexico, wooden carvines and
murils dating the cult back at least 600 vears

The Hom believe ther Kachinas live iy the
spow and ice of the high Sun Francisco Peaks
near Flagstail, Arizona. Borrowing the bodies
of living men, these lesser gods visit the
villages to distribute presents and receive
prayers 1o the gods. He who wears the mask
of a1 kachina beliéves he [oses his personal
identity aml assumes that of the spirit,

* See “Indinn Tribes of Pueblo Lamd,” by Matthew
W Stirking, Narrmosan Groaraerie Macarmse, Novem-
bar. T840
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The Author

Eufale B storled, resd as u 10-year-old Freoch
by in Eegdvpt, give Padl Cose an inferest in American
Indians thot shaped his entire earoer. (81919, as n
teen-ager, be saiw Nis frst Toodians; they had crossed
the Atlantic to teach woodernft to the French Boy
Seouts, of whom Coze wias o founder. In his search
for puthentic Books on Indisns. be learmed Englul
reat] some 300 works, and then with & colluborator,
Riné Thevenin, produced one of his own in French,
Manswers und Ctntoms of the American fodian, He
hae-since witltien five atheni

Mr, Coze first visited North America in 1928 later
b clirected an expedition to stody the tribes of north-
prn Cumada for the Musenm of Man in Parls, Now
8 United Siates citizen, a recognized authority om
American Indins, und an established painter whose
works hong in 14 museama, be is an honomry mem-
ber of seven lslian trites He aceves France as s
consulur ngent in Ardeona, fiving the Tricolor over his
sty and art school in Phoenix.

Al the average traveler sees of this cult s
the Kachina doll. o maesked and painted
mininture (pages 226 and 235). OF the thou-
sands sold every vear at roadside stands, few
are the ritual dolls made by Indian carvers;
maost are turned out by Indian employess of
white men.

As Santa Claus takes wifts to our children,
s the pood Rachina carries dolls to Pueblo
zirls and bows and arrows to the boys. Pueblo
children study their Kachina dolls as our boys
and girls learn the catechism,

For the past five years Violet and Hownrd
Scimatewn, a Hopi couple living in Phoemx,
Arizona, have looked out for me like a mother
and father. She dusts my studin: be gar-
dins, makes repairs, and sometimes helps me
give French visitors o true western welcomse.
But some days the Seimatewas do not appear;
homesickness or a ceremony draws them back
to their native land.

Iovitatiom to the Bean Dance

Last winter Violet suid, “There is-to be a
Bean Dance. Are vou going?—her oblique
way of inviting me. And then she added,
“Sally wants 1o go, oo

Sally, her 19-year-old daughter, is a high-
<chool graduate and working stepographer.
She knows all the Intest hit tumes and can
sing them with a better accent than mine,

Why did Sally want to go? 1 have learned
nit to ask direct questions of Indians.  We
were halfway to the Hopi country before the
reason became clear.  Sally, who wis devoted
to her people and the Hopt Way, wanted to
uniderzp the initiation ceremony; she was
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offering her back to the yuccn-blade scourges
of the Whipping Kachinns,

For =even hours we drove throogh mouwn-
tains and desert, until finally 2 dramatic twist
in the road carvied us up to lofty Third Mesa,

Most of the Hopi villages =it on three
templelike sandstone platenns named First,
sSecond, and Third Mesa, saccording to the pin-
neers point of view as he strugeled west
Fach has its specialty in pottery or basket-

making., In all the villages the men do the
weaving.
The fortresslike pueeblos, camoufinged

against the native rock, cling to the mesa-
tops like eagle nests,  Some of the villages
wistr an aurn of mee. One can puess the
tentury of a house by the style of Its win-
dows. Some show antiguity’s fool-sgquare
openings; others present today’s prefabricated
millwork. Rooms are piled on rooms with
a sethack efiect, ending in a penthouse. Out-
door ladders lead from one story to another.

streets laid oumt like the winding lines of
jigsaw puzzles lead into central plazas. There
the visitor may hind only a lonely burro, a {few
children at play, or girls carrving water on
their heads. A captive cagle may be tied to
a pole atop the tallest house, awaiting sacrifice
for its magic feathers:

Town Split by Push of War

Our first stop was Oraibi, oldest continu-
ously imhabited town in the United States.
It was settled about 1150.*

In 1906 Oraibi was split by bitter con-
troversy: whether or not to adopt new ways
suggested by the United States Government.
The Hopi, the “peaceful ones,” settled the
issue without bloodshed, on a sandstone plat-
form back of the village. They drew a line
o the ground and asked all men o declare
themselves, to select one side or the other.
Champions of both sides then began a push
of war, strugglng to drive opponents across
the line. The ones favoring change won, and,
by terms of the agreement, the conservatives
albandoned their homes and farming plots
and moved away, Later they founded Hote-
villa and Bakahi.

Though the Hopi still live in a little world
of their own, they fulfill their duties as= citi-
zens: they wvote in noations] elections and

= For an account of the determindig of dates of
these onrly setilements, sce “Seoret of 'the Southwist
Salved by Talkative Troe Rings,” v Andrew Elllcon
Drouglazs, NaTHixal Greoonarmnn Maosose Dieocem.
ber, 1929,
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Kachinas: Masked Dancers of the Soutliwest

<] their children (o high school. More than

200 of their young men fought on the battle-

fronts of World War I1.

At Oraibi 1 made armngements for two
nights' lodging, and we drove on,  For din-
ner that evening we were guests of Howarnd's
relatives, who live in Hano on First Mesa.

We nte by the lght ol a kerosene lamp
while enjoving the warmth ol coal mined on
the Hopi reservation, n small enclave within
the huge Navajo reservation. Gav linoleom
coveted our hosts' floor: Kachina dolls, calen-
dar<, and medicinal herhs bung from white-
washed walls; snd praver sticks dangled from
the rafters.

These prayer sticks, called bales, are tipped
with plumes and blessedd during ceremonies.
Symbals of the prayers said as they were
fushioned, hahos store Hopi splritual values,
Like Buddhist prayer fags, they guard fields,
shrines, homes. and even putomaobiles.

Hopi delicacies covered an ailcloth spread
on the freshly scrubbed foor,  We had bean
sprouts, mutton with hominy, corn pudding.
coffee. and piki, a paper-thin corn bread made
with one sweep of the hand from batter dish
to the hot surface of a flat stome. White pes-
ple trying o make piki invariably burn their
handis.

Raclhimas Dance in Ancient Kiva

To see the kiva donces that night, we
walleesl by starlight 1o 7th-century Walpi.
fullowing rock trails worn smooth by the font-
steps of generations (opposite).  Ladder poles
sticking into the sky like fingers identifierd
the kivas, the Pueblo underground ceremonial
chuombers, even in the dead of mght. Though
these are usually closed to white visitors, we
were tnvited into the small Spake Kiva, =0
old it must bave existed i the time of the
Spaniards. It was crowded and hot; we could
see why the conguistadors bad dubbed the
kivas oifufor, or ovens.

Humbly dressed in tattered clothes, the
clan priest tended the fire and welcomed each
magnificent group of Kachings, who shook
ratthe= o gain admission. He blessed each
dapcer with a pinch of saered com meal
sprinklid on the right shoulder. Then he
laid a welcoming trail of meal, the Hopi
“happy way."

Team after team, in masks and costumes,
delivered their blessings and sine and danced
half an howr to the beat of o drum. Women
spectiators frequently asked for encores.
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Taking leave, the Kachinas handed out
oranges and candy o the children and some-
times medicingl hetbs to the elders. Then up
the ladder they went, to complete their tire-
less all-night rounds of the other kivas.

Bean Sprouts, Magic of the Gods

The pale-green sprouts of beans growing
agninst kiva walls afe an unespected sight
in February, The Hopi call this happy season
Powamuya, or Powamu, Moon of the Bean. a
traditional time for Kachina visits, The Bean
Festival, a portent of spring, aks the gods to
purifly man and the earth, The hamble bean
svmbolizes [uture criss.

Before the Kachinus appear at Powamuwva,
every farmer gathers earth n pots and tokes
hig «fferings to his kiva. There the beans
sprout in diarkness, forced as in a hothouse by
the heut of an old-fpshioned fron  stowve,
Within 12 days they put out foot-long ten-
drils. Indinns view them os magic of the gods.
who make life come out of seeds before
wealher permits.

Every Hopi kiva has ils sipapund, the
sacred hole in the foor that represents the
womb of Mother Earth, from which Puehin
people believe the first men emergerdl.  Kiva
culture may be traced back to the Basket
Makers, who protected corn in round cists, or
burrows, duog into the groomd.

Enlarging these digeings, the Basket Muak-
ers created pit bowses to shelter their families
Learming to build above ground, their -soc-
ceganrs, the early Pueblos, erected the first
dpartment cities in North America. piling four
anal five stories one otop the other,

Today, as if by a mysterious mcial memory,
the Pueblo people preserve the cist and pit
houses in the kiva, man’s hirthplace, and the
original man in the masked mudbesd clown
(poue 234 ).

Crirl Gets o Ceremonial Lashing

Puehlo people, so named by the Spaniards
who found them dwelling in pueblos, or vil-
lages, might better have been called kiva
people.  The kiva e o the Pueblo what a
church is to & Christian. What is more, |t
is hiz club, dance ball, playroom, art studio,
and occasionally his sanctuary from women,
The kiva dancer, by custom, turns celibate
davs before n sacred cerémony begins.  Sim-
ilartv he eats néither salt nor meat,

Late that night we drove to Shungopavi
and found Sally hoel undergone her initiation
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Kachinas: Masked Dancers of the Southwest

at Hano. She was unusually meditative and
did not join in the luehter and singing, The
Kachinas, who vary the lashes to suit the in-
dividual’s needs. must have considered Sally
a gootl girl, for they had trented her leniently,

The Indians” mystic fourth year having
rolled around, this was the season for the boys,
too, to taste the lnsh—to prove that & “man™
can eéndure pain, though he be only eight vears
ald. Boys had already fortified themselves by
rolling in snow and performing other manly
tests,  Following the Hopi Way, they had
ledrmed  self-discipline, obedience to. elders,
cheerfulness, and humility,

Then, led by a clan uncle, the boys marched
into the kiva, removed their clothes, and held
hands in the air. Kachinas in frightening
black masks danced in and fogeed bore hodies
with sharp yurca blades.  Crow Mother, in
her winged headiress; watched the spectacle
(page 218), But | did not have the right
o see these secret ceremonies.

Such o flogging may be painful, but it is not
humilinting, On the contrary, it is considered
an honor, a challenge successfully passed by
body and soul., 1 have known Indian men and
women of all ages voluntarily o offer their
backs as if to purge away guilt, “Ceremonial
Hogging." one Hopi told me, “is a reminder
that life itsell will whip us unless we go the
Hopt Way."

Kachinn Lash Teaches a Lesson

Not only the initiates, but also vounger
children undergo testing:. Once [ saw Ko-
shares, as =ome of the Pueblo clowns are called
(opposite and page 231), offer forlidden
cigerettes to a circle of hoys, Tmmedintely
an Ogre kaching arrived to punish those who
had yielded to temptation. Seizing the cul-
prits, he growled and made terrifving gestyres.
One by one he allowed them to escape, until
only two remnined.  Then a mother ransomed
her son with the promise that he would mend
his ways. As po one was willing to intercede
for the last boy, he got two good lashes. All
these events proceeded according to the elid-
ers’ plans.

The Hopi parent does not spank or skap
a bad boy; papa has no woodshed or ruzor-
strop.  He simply calle on the messengers of
the gods to scare the child whe cannot be
reasoned with, or, in an extreme case, to apply
the lush. A terrifving giant with faneed and
snotted mask, yocca whip, and a sack for
evildoers wastes no time coaxing: he wallops.
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The Kachina-spanked child never forgels the
painful lészon,

Boyvs cheerfully gather firewood: wirls wash
the dishes and tend the babies. Poeblo In-
dians have very few juvenile délinquents, win-
dow smashers, or brawlers.

Other Kachinas distribute presents among
the worthy. The Puchlo takes pleasure in
giving: he scarcely ever visits friends or rela-
tives without presenting and accepting gifts.

When teen-age Ben Quintana of Cochiti
Pueblo, New Mexico, won a $1.000 award in
1940 for a painting. he donated virtunlly all
the proceeds to his village, Later this talented
artist guve his lie defending the United States
in the Pacific.

Frequently T have seen peaple on rooftops
throwing to their neighbors in the plazas all
sorts of gift=—Indian baskets, pots and pans
bve-and-dime-store  chinnware, froit.  and
cannod goods.

Men ond women reach high to catch the
favors. For an instant the villagers scuifle
over an object, until a single hand bolds it in
the uir, a sienal always respected by the losers.

Drum Bestowed [or a Song

I have my own token of Indinn generosity.
A prize showplece in my studio i a valunhle
skin drum that was given to me literally for
dosng 17 years dea,

One day | was driving Tewaquaptewa,
leader of old Oraibi, o a pueblo outside the
Hopi reservation. In a congenianl moment. he
beman singing o Hopi song

Now, as any of my white friends can tell
you, [ croak rather than sing. 1 could not
sing a word of “The Star-Spangled Banner”
or my mative Y Marseillaise” if Franco-Ameri-
can relations depended on i, But for some
strange reason 1 can chant Indian songs,

And = I answered my muest with a Cree
melody 1 learned in Cansds, He was so
delighted he made me stop the car, get out
on the roadside, nnd demonstrite the Cree
dance steps. Navajo families passing in their
wapons smiled approval.

When we returned to my friend’s home,
be precentéd me with a big fat Hopi drum,
and at every reunion we sing the Cree song.

Among Puehlo tribes [ have gained some
shight reputition for my version of the Yei-
bet-chui, n part of the Navajo Night Chant,
which | have witnessed more than ten times,

Tt all started in Walpi, where some friendly
clowns dragged me into the plazn and asked.






S

224
#+ i Mire with ]"1-|I:'-||u||r'||_ -i'll'!I,!In.

Palices the Ceremonial Ground

Moaning and woiling, Owee Kichinas in
lrht ieks Ko ltems Im R
jul (| L
| ' Li | I
L | brit iF
[l | eliikds &amy g |
£ rmin mik Hi i i i [l
EFLER LEFE! i
lprht i 1 hi

="ond Dancer” Carrics Melon

and Gorn, Gifis of the Giods

| i Barvis] | i
st i i} k! k1 the | J 1wt
T | ne diving b TR
i 1 i i i | {
il i tail i | i
Lil | | ekl Li
o ' t '
|"..|| AT | I 1
L1 FEL ] [t Ny a
i I I th 1
g | Elanger | |
Fudl A i rhs e h
| | | At il B I |
Clrouched over a Cane, a1 Dancer

limtates & Wwary Deer

Lrowned with aoilers, this Hio G
| | itch I I
| | | L4 0] 4
[ 1 1 W |
I Ls ifw dland n
[RER ! 1 KLlEH |




2al

“Are you a Navijo?'—an allusion to the
mustache that | wear, in common with some
Navajo,

“Yes," 1 answered In jest. “and T am a
powerful medicine man.”

With that, one of the clowns lay down,
groancd in mock pain, swore he wis dying,
and demanded a Navajo “sing.”

There 1 wus, facing an andience on the roai-
tops, with no magic. [ made over my red
handanna scarfl into a Navajo kerchiel and
contrived a rattle out of tin can and pebbles,
Then, chanting and uttering covote vells, |
led a dance acrods the plaza, and six clowns
in painted stripes followed in single file.

This was too much excitement for Uhe
“dying’” clown; he jumped up and joined the
dance. When the performance ended, the
crowd signified its approval, and the Hop
huffeons siid my antics had brought pleasure
agnd happiness, and theérefore blessings:

Food Lures Clowns Away

Last year 1 took-a few members of my art
classes to a Kachina festival. The head
clown welcomed us with the announcement,
“The hanana clan hae arvived " —a pun on the
Hopi word bakang, an Anglo-Americn,

“Are all these wvour wives?” gigeled the
Hopi, pointing to the female students,

“Yes," 1 fested, “and vou can have them
[or 30 cents apiece.”

With that the clowns—shortl, fnt. crowned
with cornhusks, their seminude bodies gar-
ishty painted with clay—foumd stools and
compared their height with that of the girls,
who towered a head above them.

A< the clowns fumbled for the purchase
price, 1 could see my students growing nerv-
ous. 'The day was saved when a clan aunt
rushed in with a bowl of food and lured the
clowns oway.

Evervone still wonders if the act of these
Hopl entertainers placed food above love!

To complete my clown act, 1 made a tum-
bler's descent from a rooftop, the funmaker’s
traditions] entrance upon the stage. Then,
simulnting an accident. 1 fainted in the ploza,
where my convulsive leg and arm movements
sent my Pueblo friends scurrying for water
to revive me.  They filled pots and pans,
only to lose the conmtenls as they bumped
intn one another,

Finally one clown made it with a full pail.
I knew what was coming, and it did—a cold
shower right in the face. 1 revived, grabbed

The National Geographic Magazine

o pun of water, and soaked the buffoon, The
crowd was in an uproar, volcing its approval
of the turnabowt on the clown.

Notwithstanding the Koshare's obwvious re-
sernblance to the court jester and circus clown,
he springs from entirely independent Indian
origine. The jokeluving clown is regarded
43 the most sacred of the Kachinas: he alwavs
directs the solemn dancers.

Kachina Flogs Lagiing Visitor

Yeuars ago, attending o Bean Festival dance,
I tangled with the Whipping Kachinas, In-
dian friends and T watched the public per-
formance ontil the moment when Heod-e, the
war maiden, climbed the highest dwelling and
waved ber quiver as a signal for non-Kachinas
to clear the streets for a secret ritunal,

My friends, shouting warnings, ran for
ground-floor apartments as if a4 bomb  had
dropped, but. loath to miss the climax, ]
slowed to n crawl.

I had not thought that a Kachina would
lnsh a visitor. Soddenly 1 realized my mis-
take. The jingle of bells gave an instant’s
warning: then a glant black-masked ogre
bounded around the comer and brandizhed
his. yucca whip,

I took off as ii the devil were at my heels.
Just az | reached the Hirst door, it slammed
shut.  The second door was already barred,
and, like the boy in o game of musical chairs,
I had no sanctuary.

Then the blow struck, a single lash across
my thick jacket which startled more than it
hurt.

Someone drogeed me into s lull-open door
“He gol vou,” people lnughed, As if it haed
made me one of them, my misfortune cemented
an enduring friendship.

Doors and curtains remained closed until
the secrét part of the ceremony ended. Only

Koshare, the Delight Maker, Gulps =
Wiatermelon in Glattonous Fashion

Before taking part in u sacred rite, this RKio Grande
clown swallows medicine that enshies him 1o eat
moee than appetite dictates. Al day be wamilers
among the people accepting food | his balging mididie
shows where L goes.

When leading Kachina dinces. be & 8 model of
sobmiety; a flew seconds laler e may make the
watermelon femst an eplc of buffoonery

Skeletanliice cluy-and-tharcoul stripes odorm face
antl body. Tufte of shredded corpbusks protrode
Hie horos from the rowhide headdress,
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one little girl, torm by ourjasity, darved o peep

out. Instantly an omincus rap rattled the
donr, and the child e cryvinge to her mother,
certnin an Dere Kachino would visat her soaon

Finally. mm some lsion unEnown to me
the “all clear” sounded, and evervone walkesdl
into the pleea.

[hat was another yedr.  Mare recently, af
the conclusion of the Bedam Dinde, 1 siw sun-
sel's nlpenglow touch the distant mesas whils
uw band of initintes moacched out of the tor-
wineteen hovs robed i

white and masked in vellow and black car-

gunise  shadlows

"'1‘."| Leniler oreen hean -|II'II|J|.'- 1'rr_.:.'n|_., har
vested in the kivas. With this ssmple act they
proclaimed faith that the generations of man
like the life locked up in n bean, would not
perish but would endure through eternity

DMuneers Pray for Rain

In historical times the three mesas weri
ereen with veretation.,  But wilh the cutting
of timber and the increasing andily, they
became virtually bare. Only a few springs
fow, and waler s precious

Each vear about hall the Hopd villages per-
form the Snake Dance, & praver for i
Thourh it contains mysteries beyond our come:
prehensien the Snake Dance ts not a kachina
ceremony, dnd its costumes are drab by com-
[EATISON

In August the tall white cottony clouds
that so often pour ram on other parts of the
southwest may bypass the semiarid Hopi
mesas, Then the Antelope’ Society gathers
in its kiva, amd the Snake Society poes inlo
the desert to muther oll kRinds ol reptiles,

Face o face with o cotled rattler, the
gatherer hlesses it with corm meal, strokes its
hack with an eazle feather, and addresses |t
wiith |i|i-I|1|'-';__l_Ir clan titles As Lhe Serpend
uncoils, the Indian grabs It and thrusts it into
i osiack.

Collected within the Snake Kiva, the rep-
tiles nre fed, washed, and addressed with sones

of so | am told, for few white men have
witnessed this ritual he Hopi advise thisr
‘elder hrothers™ to craw] down to the ander
warld aned hee the rain eads to let down thedr
hair. the long gentle streamers rom " Temade
rain clouds, which Homp farmers: estéem above

sndden and violent “male” rin

N
1
i

Cin the sixteenth aftermoon comes the cere-
mony scores of white visitors gather o watch,
Long apo, “eeing my hrst Snake Dance, |
1ok the I':""“”i"“ of stunihing on 8 rootiogn,
O minute 1 observed the restless shulfling
Into the rhaz

of feet: next a frozen silence

murched the Snake Society, bodies and kilts

painted black and terra cotta, Their asso
cintes of the Antelope Society were in ash
calors.  All pamted their laws white or blue
nnd wore hair loose und long
came from chants and the Antelope dancers

ralttles

T he only o

Snakes Writhe in Daneers’ Mouths

In 4 corner of the plazs stood o pysamd

A bfown &t thrust oul '.li"'l-lll.:"l i Il

of twies
aening to delver the first writhine saake to
the headl man, Thakine it in a bare hand, he

mude oo ellort 1o wird ol the jaaes,  His

_i_-:l-'I:-h' A accomEin ying 1@ e ':'.'.l'|'1'l| nn

k.
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and] the snakes crawled toward the first line

of spectntors below me. Not a Hopi woman



or child shrieked Helore the rl'i,"lljl-"- cotalil Eller brothers, rlu-.a wnid, according o

pacnpe, the gatherers took eagle-wing feathers ritual, “crawl down in vour hales to the un-

aid steered themt ioto the conter of the plaga.  derworld and ask the min gods to have
Now @ housewife Jed into the plies o pro-  mercy.”

resston of mualldens In their characteristae: but- =

eely hiiindis Reading var i s ol Doawnpour Follows: the Hitual

coill bodies. the girls showered the snakes A Hopi friend beside me turned and re-

with sucred cornm meal.  Momentarily, 1 had marked, “Evervihing is nine now, He¢ meant

the illrsion of a giant dish of living spaghetti  that rain woukd come withm the next fow

sprinkled with powdered gheese, davs.  Actually. the wisiting white men i
Four runnéers rushed in. gathered snakes  scarcely left the village before the sKies opened

in their arms, ran off to the four points of up and the dry washes ran wild with mucldy

the compass, and released them far out m wilel
e desert Inelinn faces shone with delight, Evervome

Mived Kachinas Dance Beside a Sacred Trail of Corn Meal in Zum Pueblo

Funl. New Mexico, B8 0 steosor fo rgined “Clhabtie,” whose son-gpilded walls in 1539 lod discoverer
Fravy Marcos de Nien to believe be hail slghled 2 golden ot Fartgne-hunting Coronado exploded the myth
i vear hiter. Blanketed mudhead chowrns, whose masks sarggesl the earthborn firsl men fink thr dancer
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Put oML pobs and pans (o calch by
Aropes,

If rain dioes oot full, the priests assume that
apnmie dancer has (oled o observe all the cere-
monial requirements of has harbored a pro-
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bane  tPhoushL,

Hopi Rites Remnin Scerct

A\t sunset | watched the purification rites
of the dancers.  Cerémioniowsly the men drank
Lesming cliff, they
emptied their stomachs. The following das
teh normul

An omete len LIver o
e hod returnedd
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Il Morro: Story in Stone

Pueblo Indian, Conquistador, Padre, Cavalry Trooper, and Pioneer
Carved Southwest Drama on New Mexico's Inscription Rock

By Lpwarps PArRk

~otionad Ceographic Stafi

MIGHTY crest of pale sandstone rears
like the prow of o giant ship from a

rolling sweep of open country in west-
central New Mexico, To p fresh-water pool
at its base, generations of weary travelers
have been ativacted as by a4 magnel.  And
on its rocky flanks they have left the raw
materin]l ol history.
spiunish settlers named the: 200-foot mesa
El Morro {The Headland}). But Spaniards
were neither first por last te bhivousc in
the =hade of this remote rock. Centuries
before. Indians drank at the pool; two
pueblos fourished oo top of the cliff. When
American wagon trains drove west, the old
unelmirk still offered water and 8 cool place
to hed  down
Huaunted by the past, El Mormo s now a
'mied states National Monument. | camped
in its shade and pumzed at the souvenirs it
has collected.

Giraven Textbook of History

Hundreds of early wayiarers carved the
clifi's smooth-grafned  face.  Indian  drtisis
etched firares telline of hunts or battles.
Conguistadors chiiseled reports of jourpeys in
archaie, oodelike Spanish. American cavalry-
men gnid wagon-train teamsters hacked names
and dutes. The whole base of *Inseription
Rock™ iz scarred like a student table at
Heidelbore, and each name helps weave the
fiubric of Southwist histoty,

The prize leaf of this graven textbook
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came from the blade of Don Juan de Onate,
Spanish colonlzer of New Mexico. His words,
cut in 1605, rank as the first inscripbon by
a Furopean m the Southwest (page 244).

“We guard these inscriptions,” Monument
Superintendent Trving McNeil, Jr., explained.
“to keep people [rom adding to them, And
we protect the Indian ruins on the mesa top.
There are only three things we want visitors
to take—pictures, an evoful of scenery, and
a lungful of fresh air™

Water Hole Lured Adventurcres

With Ranger Don Pape we walked nloog
the haze of the eroded cliff and halted under
a heavy scar in its face. Before us spread
# broad pool, shrrounded by clumps of pifon
and juniper (page 239).

“Heres the same water hole that brosght
travelers to the rock.” Don said, “It's fed
by runoff. Juedging by the number of people
who've used 1, it has seldom gone dey,”

Spanish  Governor Onate placed his in-
scription oft 4 sheltered facet of the near-by
clift (page 244). Graphite squirted into the
carved letters makes them more legible today
than when they were painstakingly grooved,
three and 8 half centuries ago:

PASD POR AQLT EL ADELANTADG DON JUAN
BE ONATE DL DESCUHRIAMIENTO DE LA MAR
DEL BER A [b DE ABEIL DE 166§

(“Passed by here the governor Don Juan
de Ofiate from the discovery of the Sea of the
South on the 16th of Apnl of 1605.7)

pet it "‘_"'Tﬁ:::‘;"_'i_ i _]




Chate led his colonists into New Mexico
and established a capital at San Gabriel, now
Choomata, o 1328, That wits mine vears be-
fore the foundine of Jamestown and 22 years
before the Pilerims landed.®

Spaniards in Race Against Starvation

But the colony proved costly ond dis-
cournging.  In eB4 the governor gathered
30 soldiers and two frinrs and set out to find
prarls in “the Sea of the South"—the Guli
of Californin. He reached the mouth of the
Colorado River, prospected in viin, then back-
iracked in n race apgainst starvation. By the
time he pitched camp at Bl Morro in April,
1605, hunger had forced his men o eat their
spare horses,

Trocmg COnates delicately carved words,
| could almost recapture the scepe—the
aaunt men shedding their dented armor to
rest before a fragrant fire of pnon booghs,
the fageed horses tethered and scuffing, the
exhausted ledder Inbononsly etching a mes-
sage that ignored disappointment and  im-
mortalized his triumph.

“Plenty of Spaniards were in this aren be-
fore 1005, Are you sare Chte was the frst
Iy leave an inscription #™ 1 asked.

"Weornn't be certain of any earlier dote.”
M MeNeil n‘;:]:r‘d. “Some of the stgnatures
we know little about may haove been left by
Coronsdo's men back in 1540."

Conguest of New Mevieo Chronseled

seeking  the legendory Seven Cities of
Cibols, Coromado found only the drab puehlos
of the Zuni. Ihsillusioned, the conguistador
turned easl.  Probably he wok the Indian
roite from the Zuni lands toward Acoma
Muchilo and passed El Morra.

Later inscriptions traced the trials of Span-
1eh settlement. In 1680 the pueblos of north-

erm New Mexico esploded in o rebellion. driv-
ing the kuropeans to El Paso. It took 12
yeurs for the Spanish flag to return north,
The man who brought it, Governor Dieco de
Vargas, cammed at El Morro:

"Here was the General Don Diego de Var
zas who conguersd for our holy faith and for
the rayal crown all New Mexico at his own
expense in the year 16927

Many  Spanish  travelers  threw  muodesty
aside the moment they attacked the rock
with Toledo blades. One governor userl ssa-
etil square feet of stome to describe himself
as a “miost extraordinary and gallant soldier
of unending and poaised memory,”  With
Hourishes and symbolic seals, some signatures
must have tken a day or two to complete,

Why such meticulous care? Puesled, |
turned from the chifi to stare out at the vast,
silemt plateau. How tiny 3 Spanish explorer
must have felt when this same wilderness
stretched bevond every horizon!  The least
he could do was to carve his epitaph.

IRy Signntures Kecall Army Camels

El Morro's lnst Spanish date i= 1774, For
75 yvears thereafter no dated entry remains
on the rock. But at least one ~ Angla” passed
the: rotk—Ewing Youne., a poted trader and
trapper who beat a trail from Taos to Cali-
fornda in 1822-30. In his party rode young
kit Carson.

Cther mountain men afmost surely  knew
of the mesa with its water hole nnd mvs
teriouws writings.  But none reported 1t

In 1848, L". 5, Army LL James H, Simpson
learned of the inseriptions from a trader. With
three companions, among them the artist
Richard H. Kern, Simps=on explored  the

= 5er. fn the Xarwwal Groowaridic Maanse
“Seeing Chir Sponish Southwest,” by Frededck Sim-
pach, Jumne, 1944

Mountain Sheep, Carved by an Indian Hunter, Trail Along El Morro's Faee
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recordid their stopover on II'LF.f:ri] ion Rock.
“Visitors often pore over the American

niames lpoking for great-grandintheérs.” Don
told ws. "Some find them, too.”
Mikyear-old Poehlo Crowns Mesn
An easy tradl mounts the mesa wall. We

followed Don 1o 4 point some 200 {eet above
the sorrounding lnnd.

From the ground, EI Morro had seemend
a solid chunk of rock. Once scaled, 1t revealed
itselfl as a hollow shell (page 242). A box
canyon wedges into gts heart, leaving two
wide walls of meésn o form o V. Standing at
this gpex; among castichke turrets, we wmized
on what explorer Simpson called the “circnt
of prairie, beautifully tasty.”

A sydden shower blew over us, leavine the
miesa top gleaming with small pools of cGaptive
witer., Don reminded us that these naturnd
“bathtubs" supplied water for the two Indun
villapges that once thrived on apposite walls
of the mest. He led us 1o the birger ruin.
We stared down at roofless dwellings, storape
rownmis, and kivas of o puchlo that had once
held a thniving community {page 243).

Scattered fragments of brightly colored pot-
tery lny underfool —refuse of centuries ago,
now important clues for archeologists,

That might we met De. Richard B. Wood-
bury, asseciate professor of anthropology at

MNature Chiscled El Morro's Buttress; -
# Alen Carved History on ' lts Flank
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pigtels @l westhoim] emiprants cogeht the el nd
left graven records of thelr passing
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Columbia University, apd his wile, whi
teaches the same subject ot Barnard College
Az o team, they have heen excavating El
Morro's ruins since 1954,

Pir. Wondbury named the larpge site “Af-
sinna™ at the spegestion of Zuni workmen
The name; which means “printing,” 5 an
apt one for El Moreo. We were surprised
to lesirn that the pueblo had risen ps high ns
three stories. with possibly 300 rooms.  From
their excavittions the Wondburys deduce thiat
Asinme was built early in the 13th century
and grodunlly abandoned lute i the 14th

Mystery Shrouds Ewrliest Inhubitunts

Why did its people leave? 1. Woodbury
suprests that a series. of cool summers and
ite spring frosts kept the village farmers from
petting a4 decent crop of corm. Al anyv rate
Absinnn when the Spangiards
come, nmdd the conguistadors in their turn
were sobe when the Americans took
Hut the three cultures mmterminghe today In
the whosts that hover about El Morro.

Moonlight shrouded the ofifi as T ook
last walk nlong its base, The broodine land-
mark loomed above me, weirdly pale. It
ook no imagination at all to hear fortive
seraping sounds and to see dim Beures at
work, leaving brave., fambovant. wistful
marks on this great stone page of history,

was  deserted

oayer
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Antigue Shorthund Spells Out the Oldest BEuropean Cdlling Card in the Southwest

paln’s Coapt, Gen Juan de Unate passed B dormo several mes while pstablishing. New Mexico's first gowvern




Squaws Along the Yukon
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Following the Fabled Gold-rush Route, Six Venturous Young Women
and a Lone Man Paddle by Foldboat from Whitehorse to Eagle

By Gixsy HiLn Woun

ANY a fintilln as strange s ours
M had sailed the Yukon from its head-

waters in Canada to Alaska. Ex-
plorers, fur traders, Klondike pold rushers,
homestenders, und adventure seckers belore
us bavd broved the mighty river in all knds
of eraft. We were not even the first fo
navirate it in foldboats,

Yet our expedition was different from all
the rest: its members comprized six women
and 4 lone man, my hustend, Moctan Wood.

The reactions of other males could not have
been stronger had Woody deliberately planned
to herd a harem down the river. “Pretty
ucky!™ eried some.  Others commiserated.
Actually, Woody never planned it at all.

Adventure Eight Years in Comimg

Cur trip sprang from student duys at the
University of Alaska. Not to be outdone by
schemes of others to drive jeeps o Argentina
or to bicvele the new Alaska Highway, Woady,
a friend, Celin Hunter, and I promised one
another we would paddle down the Yukon
spmeday  (map. page 251).

“Someday™ was almost eight years in com-
ing. Hyv then our number had grown from
three to seven: two vouny geologiste with the
7. 8, Geological Survey in Fairhanks, Alaska.
Florence Rucker nnd Florence Robinson. and
two foldboat enthusinsts from Seattle, Susan
Hull and Muriel Thurber, who had asked 1if
they could join our adventure.

That fine June morning our jumping-off
point above Whitehorse, capital of Yuokon
Territory, must have resembled a girls’ club
camp-out. Gear, grub, and tent= fay scattered
on the riverbank as we assembled our fotilla
—three double foldboats and a single—and
begun stowing our eguipment aboard,

As aocraft, the foldboat is a simple and
ingenious improvement on the Eskimo kayak,
[ts wooden frame comes aparl in a great
many pleces. With rubberized canvas hull
and deck covers, the whaole thing packs into
two duffel haps. In a matter of minutes-an
expert can assermble the numbered parts, lock-
ing them together with metal hooks rather
than screws or bolte,

Decked over for several feet in both bhow

and stern, a foldbeit affords o Jot of space,
but it is frustratingly inaccessible.  Anyone
passing by that day would have seen seven
rears of assorted sizes all pointed skyward,
with the rest of the owners’ bodies hurrowed
molelike under the decks (page 261),

By 4 pm. everything was packed and
stowed. and our flotilla. was ready for lsunch-
mg. Cne by one the boats slid into the water,
Wet puddles flnshed in the sunlight, and
someone shouted “Hurrnh!™ as we headed to-
ward Whitehorse

In a few minutes we were flonting past the
town itself. From our beats we coulid see
signs of the new boom this 98 gold:rush
center is enjoyving, thanks to its huge airport
and the Alaska Highway.d  Quonset huts
left behind by U. 8, forces after World War
I, were filled with new families; old pros-
pectors’ log cabins had been rejuvenated amd
occupied. One of these cabing had housed
the hero of Robert W, Service's poein, “The
Cremation of Sam MeGee,”  Service himself
once livied in Whitehorse,

Stern-wheeler Recalls Bygone Ern

Below the town we passed the stern-wheeler
Wihitehorse, one of the last of the river hoats
which, for more than half a century. plied
the Yukon between Whitehorse and Dawsan
in the heart of the gold country (page 246).
She was loacding for her first trip of the sum-
mer. the last summer of her active life. As
we passed, crewmen and passengers crowded
her tail to cheer and wave us on.

Since then the Whitekorse has joined her
sister ships that we saw sitting like ghosts
along the riverbunk, silent witnesces to the
end of an epoch (page 250). New roads have
linkerl Dawson with the Alaska Highway.
and buses, cars; and trecks now are carrying
paseengers and freight along the Yukon

We paddled another 20 miles downstresm,
alded by the river's six-mile-an-hour current.
Then, on n grassy bank above a driftwood-
strewn beach, we made camp,

* See “Along the Yuko#t Trmil™ b Amos Burr,
Narmowar, Geoorarase Macsawe, September, 1653

¥ See “Alnskan Highway, an Enginevelng Enlc.” by

Froelich Rainey,; Narmsan Geocrarmnre  Maoanse,
Fobirumry, 1944,
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The two Florences, whom we had speedily
nicknamed Ru and Ro to keep them strdght,
had brought a4 small mountain tenl.. The rest
of us shared o Lirge tarphulin lean-to or un-
rolled our sleeping bags under the open sky.
Our first few nights were cool, far we were
stll at more than 2.000 feet elevation. Buat
the weather warms fast in the Yukon in late
spring, and it proved ideal for camping,

It wis only 6 o'tlock next morning when
the Wkitehorse came churning by and wak-
ened us. We caught up with heér again an
hour downriver, where she snugeled agamst
g hank near the entrance to Lake Laberge.

One look at the Inke, its surface whipped
into white luther by a stiff head wind, gave
eich of us the same iden. Why paddle its
32 miles when we could ride? We descended
on the Whitehorse like a Notilla of South Sen
natives with wares to sell. just ias the crew
was casting off the lines

Thinking we had no time bo lose, we quickly
unloaded our hoats dnd carried hulls and con-
tents aboard, The old steamboat soon lem-
bered scross the river mouth to the opposite
shore.  There it stopped.  And there we st
for the rest of the day—m the “marge of
L.ake Lebhpree” ns Robert Service wrote,
with more regard for thyme than for spelling.

River Boat *Walks™ Across Bar

Becavse of a long dry spell, the channel,
narrow and shallow under the best of conii-
tinns, was unusually low, The fat-hottomed
Whitehprse drew 3 leet 3 inches; the passage
was slightly less than that. Absolute calm
would be required to “walk™ the craft across
the har on its huge paddle.

Capt, Alex (. Courquin, who had been on
the Yukon almost as long ns his steamer,
weemed undisturbed by the difference between
his ship's draft and the channel’s depth, But
hee was much perturbed over the prospect of
a Yukon vovage in cralt as frail as ours,

“Be careful at Five Finger Rapids,” he
warned, “Watch out for the eddies and stay
in the right-hand chunpels.”

Foldboats, Woody reassured him, had navi-
gated the Grand Canvon of the Colomado.
They had even sailed the Atlantic, Hut the
caplain’s fear was not allayed. We didn't
tell him that Ru amd Ro had been in their
eraft only once before amd had more experi-
ence in lght airplines than in small boats,

The wind subsided that evening and the
maoaring lines were cast ofl.  The Whitehorse

The National Geographic Mapazine

Sailors Bathe and Bask in the Sun; -+
Current Sweeps the Flotilla Downstream

¥For mid-river chores, a floating soap proved best
i could be retrieved with o peddie.  Thecks served as
clotheslines. Wit gnrments stuck fast ; when dry. they
gsometimes  fluttered off into the wnter. “We lost
severnl good shirts that wav."” one hoater lemented

Work dome, the crew napped wnder a sen that
pushed the temperatare to 907, Rubber balls thireaded
on ropes osually tradled behind the boats as lifelines
in case of 4 tumble overboard.
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moved into the channel stern first so the pad-
dle would pull instead of push. The mate
stationed himseli with n sounding pole. Siowly
we splushed backward, The hull jarred and
quivered as we bumped along the silty bottom.
the hlades churning up more mud than water.
For 20 minutes the issue remained in doubt.
Then the mate began to call out deeper water.
We were through!

The Whitckorse, first boat of the season
to cross the bar, tied up after midnight at
the deserted log cabin settlement of Lower
Labwrge, at the entrance to the Thirtymile
stretch of the Yukon, We tumbled ashore,
et up tents, and crawled nto our sleeping
hags,

Next morning the usual confusion ol cook-
ing breakfast and stowing the boats furnished
entertyinment for the Widitehorse crew and
passengers. who watched us from the upper
deck (page 247). We siaried down the
Thirtymile under clowdless skies. “Whoopee! ™
shouted Celia amnd Mu, diving their craft nto
white wanter. The rest of us followed, sendine
mercansers and other watetfowl scampering
into the sky,

White Water and Flairpin Turns

The sun wis warm, a fragrance of evergreens
fillerl the air, and before us beckoned spdr-
kling shallow water, the clearest section of the
Yukon we were to see. 1L mced over bright-
colared rocks, tumbled in stretches of rapids,
nnd wound around hairpin turns  between
steep banks of lodgepole pine and spruce,

Although Woody and [ had explored Alas
kit's Katmai National Monument in our boat
and Celin had sailed bers on Kofzebue Sound,
foldboating for us was merely a means of
transportation, not an art. Mu and Suve. on
the other hand, were members of the Wash-
ington Foldboat Club and velerans of many
summers running the swift. hakardous waters
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stich as the overgrown rthubarb patch we
radeled, that many people had followed this
roite helore us,

We drifted 100 miles downstream before we
saw ‘any other humans, A party of Indian
women and children, with a
pack dogs, came out of the forest toward the
shoreline. They stopped and stared at us
with shy curiosity.

longe string ol

lodingns Bumld Homes [or the Dead

+Yhe discovery thal nearly all ol us were
womeni dispelled some of their reserve, and
one of them deme down o the shore (o thik
o us:.  She todd us they were movine to an-
other camp, “many miles.” The huskies ob-
viously were doing the bulk of the work
strappidd o the dogs
paans, fivegrallon fuel cans, and bedding. as
well as a litter of pewborn pups.

Farther upstream, at Big Salmon, we had
eone ashore to explore a temporardy alun-
doned Indign village (page 232). Sleds and
farm tools lay all around. hall bidden in the
tall xrass. At one of the low log cabins a Loy
steamboat leaned ngainst the doorway, await-
i the return of its child owner, The Tmdians
woulddl come back in the fall, at the =tarl of
th= Irapping sessnn.

At Little Salmon we found two coloriul
cemeteries, typical of some groups of Atha-
paskan Indians of northwest Canadn and in-
terior Alaska. On nearly #verv grave, in
nelchition 10 o cross, stood o gaily  painted
httle house, flled with the belongings of the
deceased.  Muany of these miniature dwellings
=t have cost more than the homes of the
fiving

Umne house, obwiously bullt for the spirit of
g departed male, contained knives, guns, and
fishing tackle, Through the curtained einss
windows of another we saw sewing equipment
pots, and pans. A tiny table was < with
dishes that held real food. The spirits were
well cared for.

hacks were pots and

Village Turns lis Back on the River

The first going community we came Lo wns
Carmiachks, 8 villave of some 20 cabins angd
frame houses, two trading posts, a church, and
post office. A truck horn blasted for ferry
service acrpss the river, and we knew at once
thut the town's Tuture was assured,  The new
Lawson highway meets the Yukon here, and
Carmacks was turning its back on the quiel
river, facing o future of grindmng gears. pop-
ping exhausts. and dust.
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Pint-stzed Beast of Burden Takes a Rest
(n the trudl, msiline n the can sloshed <o much
that the Indian's doz wins harclv able 1o waddle. I
sl down af every appartuity,

hadl girded ourselves for Five Finger Kapids
Some peaple bad dismissed them  lightly:
athers had warned of their treachery. Now
they  loomed belorg us—i{ive separate chan-
nels where the foaming water cascaded around
a quartel of rocky buites:

We went ashore o don lite jackets nnd putl
up the sprav decks. Susan went first in her
single-senter, Then Woody amd | started
through, The hull shook with the fGret wave
The stéep rocky walls foirly. roced by ous
Whiteconps danced sround the how. but not o
drop came into the cockpit

Suddenly we were in more plachkd water
aned paddled over to the back eddy o wail
for the others;

“*We could have done that with all four
boats rafted together.” said Woody, almaost
dizsappointed]y.

The rmpids were tame for folkibogsts, bt
rulding a big paddle-wheeler through them
wir thought, could be worse than dangerous.
Along the cliff we could see the cnhile by
which steamers winched themselves through
on thelr way upstream (page 265)

Oy next stop depressed us,  All alone the
river we had seen hboandoned stern-wheelors
deserted cabins, and stacks of cordwood Do
lomrer needed 1o make steam for river boats
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$ Boats Bob Like Corks
near the 1 reacherous

Five Finger Kapids
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But at Fort Selkirk, once a thriving Hudson's
Bay Company trading post. we actually wit-
nessed the death of o town., The last in-
hahitants—the trader, his missionary wife,
and a handful of Indiane—were all moving
upstream 1o Minto the following day.

Mrs. Alexander Cowaret, the Episcopal
misstanary, dreseed in a white surplice and
mortarboard, was waiting for 1z at the shore
when wee Heached.

“When 1 saw your: boats.” she said, ]
thought yvou were I'ndinns from upriver com-
ing to the church service, This will be the
last one here.”

She Ted us to the white-trimmed log chapel.
“Wouldnt vou like to ‘come inside and sing

a few hymns?" she psked, We did, nond went
wway feeling as if we had been to a funeral,

Dawson Survives the Klondike Rush

Our spirits revived again when we spied a
fitly cabin aml the flowerchecked garden of
the Malloys, homesteaders at Kirkman Creek.
Jack Malloy had mined and trupped on the
Yukon since 1913. His hearty, hospitable
wife, having learned of our expedition over
the “bush phone”—the radin—was primed
for our arrival,  She wouldn’t hear of our leav-
ing thit afternoon. We must camp on their
beach. We accepted on the condition that
they join us for supper around our campihine.

The purr of a distant motarboat mtermupled
the party. Jack cocked one ear. *That would
be J. O. Mchenxie: from up the Stewart
River."” he said.

MeKengie lunded a few minutes later, Al
though he hadn't been past here in two vears,
the sound of his engine—like any other to us
—signaled but one boat to Jack.

Ten davs downstream from Whitehorse we
sighted  Moasehide Mountain, named  for
the shupe of the big sear left in its side by a
tindslide. and we knew we were npproaching
Dawson, Presently the bulldings came into
view, street after street of tumble-down false-
front stores, houges, hotels, and dance halls,
Where 30,000 proggwctors once orammed
every available structure, now fewer than S00
inhabitants rottle around amid the memories
of wold-rush days.

Not prosperous looking, the town neverthe-
lese is picturesque (page 262).  And many a
man still makes o comfortable living off pald.
workinz the bhuie dredges that have replaced
peins and sluice boxes in the Klondike.

Leaving Dawson, we drifted down the river

The Mutional Geographic Magazine

Thunderheads Threnten a Storin >
on o Hot Afrernoon near Forr Selkirk

far into the night, bewitched by the midnizht
sun which, in this latitude, dipped only briefly
helow the horizon before chimbing hack up the
sky. Next day at Forty Mile we explored
the abandoned log cabins of a gold-rush camp
older than the Klondike strike (page 263).

How easily nature changes its mood we
were vet to discover.  That afternoon the sky
suddenly turned black, angry thunderclouds
tolled in, and the first real storm of the trip
crushed down on us just ns we the
border between Canada and Alaska.  Already
fooled by several storm threats, we delayed

getting ready this time until the deluge hit

AN we could do was to lnsh our boats together
amd let the wind whip us where it would, Cold
and drenched, we hoddled as close together
us possible, singing “The Sinking of the
Titinic” at the top of our lunos.

Late in the evening of that day, our 13th
on the Yukon, the sun broke through the
clovds ngain, and we pulled into Eagle, Ex-
cept for Ru and Ko, who went another 150
miles bevond to Circle, our trip was over.,

Change of Temwpo on the Yukon

Eagle was once n bustling community of
some 400: pow its total population nombered
about 30, but even that seemed a1 lot to us.
who had come |00 miles from Duwson with-
out weeing another living soul

Al Eagle we sensed again the impact that
the coming of u highway can have on an
Alnskan or Yukon community. A new road
from Fairbanks was just coming through to
this remote village, once geared 1o river and
dog-team transporiation.

The contrast between road and river life
had been forcibly impressed on us by two dif-

(Continmed on pagee 265

“The Only Way to Pack a Foldboat =
Is to Act Like an Osirich”

The small craft held an astonishing amount of
rauipment : tent., sleeping bazs, Primus stove, kerosene,
pols and pans, clothing, and food for the F55-mile
expeichition.  To balance the boat and keep at hiand
the most frequently wied genr cequired considerahle
pcleine- skill.

A skipper, bent cdouble snd pearly hidden in the
cockpit (foreground), =tows carzo bonealh (he dech

F Waraomad TRaegTRidly Sarieds

Wasilardrumpe Wy Qhung FEV Wasid
fatws pd sl Mamad Thines










WUNKED Coriy
HUNKER Summ)T
" DOMINION ERITK
SULDUUP thrtk
CRANVILLE

AN TiGHs[E.
WINES L'0VORS:CiGARS

* Hom of a Bopanza,

Dawsan Lives Ouetly

Beside a Deserted Rived

| eedl tha
il Llsturs
1] I
(BT .||-.'|;..
Il I_I.I
| ; Populag
i R 1T
| 1Eh
| T i
| |
¥ |
11T |
=+ | 1 !
l'.Il N i1 I
i il
HH R | ] | h



Aoy Hat |5 Hetter than MSone Under the Hot MNorthern Bun




2605

A Seene from the Past: Cable Pulls Casxca and Barge Through Five Finge

Hapids
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Dums May Ghive Yukon a New Shape
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| Fledgling Wings of the Air Force

By Tunomas W. McKnew
Vice-President and Secretary, National Geographic Society
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affnirs of military avintion, all a
ater, the Nation thaot
event in celebirating the Golden Anniversary
af the Unfted States Air Foroe.

[t was, indeed, a birth, but not until the
Fort Myer tmals did the fledufing attempt
heavier-than=mr flight. From thai grassy pa-
rade ‘sround, where the Army grew a fragile
wi o of wings, the mititory establishment em-

BN Y,

century [OCuses  on

barked upon a journey that has brogeht it
1o the very threshold of space.
v\ pnctoril iollowing  this
tells the stopy of those first 50 vears.
Balloons and dirigibles, not airplanes, first

fribute Srhiche

irowsed my interest in Fort XMyer., In 1903
trom & Washington hilltop, T watched 'manned
halloons float lamly above the Vireinia coun-
tryvside sirange cigar-
shaped oralt appeared in the sky. [t proved
irresistible, and | pedaled my bievele to the
fort for

[ he next summer a

i choaser fouk

There, on numerous occasions, | saw Capt.
nomas Baldwin and Glenn Curtiss Ay the
Army's nrst dicigible. Tt
credtion: B fabrw

sleeletion

Haldwin's

‘r; 1 | My

Wit
hirhts

Loatic]
precarmusiy binl

eishar with a
Thi

Baldwin

susjended  beneath
were gratifvinely hair radsing.
al one end ol the skeleton,
anced, and operated the rear controls: Curtiss
perched in front, tending the forward elevator
and o small engine,

Orville Wright Dispels a ©

|J|HJ.
The Army

aniel in September, 1908, sent it to an exhibi.
tion in Missourl. Meanwhile, it had been
succesded in the public eve by an even mor
curious craft of wood, cloth, wnd wire called
Wilbur and Orville Wrnight
witre the inventaors, but only Osville came to
Furt Mver thut His brother wiite in
France, winning the adulation of all Europe

accepted tns hizatre  airship

an ..'l'rlljlli:i[I'I'.

Ve

1905 The Wright Flying Machine Draws Admirers and Skepties to Fort Myer, Virginin

Few Americans by 19 pras=ned Lbe cnommans gienihicanoe of 1he Wneght brothers .|-'|:'__.| -] Tkt
pear Kbty Hawk, Narth Caroliss. For three vears the United Sitaties Arorye relused offens | (e Wbt
Lo emonstrate thelr inventlsn FErombls o 1UGHE. thie brothers wiot i||l'|||'l| to pmeeent their ¢ g % Flapd

er lests il Ford ﬁ!}lﬂ S I.|”Iu|“ lien|

¥ Manv expierts

while [0

comziilers] the Armv's remulrement
orfinary sapply  waeos
ﬁ'1.1 s skids folided bhack

i0 the Low Cie He wears &

REN] EIREER A
Imnossihic

sictved oa the first cheltes

The Wrzhi
mdodt e
Wirats, mects th

FRE-ID
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July 30, 1M Soele eas Flyer for Tis Final Tesi

Fhe 15CH trkale epades] fn o lragedy when the Weight alpplane crashed, Ipjorng Cev|lle aml killing his pow

e, L. Thomus salippdoe [he brothers refurned the next vesr with a pew machines thot proved better

wers Heads the Wheel

than Army requirements. Katharing Weikht, the inventary” sister, watches Trom the veénr of the Flyer gs men
wolidde & dolly beneath the ks  Cafapulted from a laonching mdl, the plane flew o Alexuindoa and back

with daring fights in a similiir air machine, In those davd there were no restrictions
LT
plus the person of 4 sma

le soon had two shadows—hiz own o Keep o small boy from a military reservi-
|, inquisitive bov. I tlon, and 1 had almost complete liberty to
followed hm with cocklebur tenacity moke a nuisance of mvself. The Wrights

History credits the first Fort Myer trinls  could not be free of me even on their trolley-
with putting an end to American disbelief in - car rides from Washington to Fort Myer, for
the Wricht brothers. Skeptics had scoffed  often T was o {ellow passenger

at thim ever since the mcredible reports of

thelr 1903 flights near Kitty Howk.*  Oeville Wilbur Wright Takes Direct Action
demonstrated convincingly that they really Whenever | could. | engagedd them in con-
were flvers, not linrs, He flew repeatedly  versation. Their strikingly diffecent person

el with ereat success, until the ill-{ated alities left a flt'f'r' ImMpression [ hrville wo

day of September 17, 1908, quiel-spoken, modeet, reserved in thought aned
same hovish pursuit following school hodrs,  petion, Wilbur, on the other hand, was mione

long since forgotten, kept me from the field  decisive and direct: he instinctively took
that afternpon, but | still recall myv heartsick  charee of any =ituation
dismuy when 1 beard that the plang had (ine well-Temem

eTed conversation hetween
crashed, seriousiy injuring Orville and killing  them iHustrates this difference.  We were
j[f-.||,1~.~'."|1','_l'|' Lt. Thomais E. Selfridee. ctanding in ||q_-r'1,'|;=|[_.l-u the workl's bBrst. and

The day after the crmsh, caused by a  hottest military airplane hangar, o wood and
mechamical failure, T morsely returned to the tar-paper shed atl ome ond of the parade
feld for =ome word of my hero,  The wreek-  peound (alove)

about the ST we cut o door iIn thes side af the shed

crach site until [ found o small piece of the  Orville ventured, “it will give us better access
wooden [rame, then bore 1f off as a souvenir. pnd ventilation. Let's see the colonel and

In 1909 Orville returned to Fort Myer with 32k permission.”

brother Wilhur to resume the trials Here Wilbur |'|;'||:i_-|1 matantly, “Nol We'll il
wis i nice proeblem: how to shadow both. |
must have been underfool evervwhere, bul
the Wnghts were unial

are had been cleared, but | srohbes

*5ef "Frlty Yeurs ol Flight” 31 hostoric pholn-
eraghs with Tall legenda), Namiowal GooGceArio

ey good-humored.  Maoarss December, 1953




Fledgling Wings

in the door first and tell him about it later.
Then he won't have a chance to refuse.”

The provisional contract these brothers
hatl igned with the Army seemied rash and
difficult of fulfillment in thot day. Essen.
tally, it required them to demonstrate an
airplane that would average 40 miles peor
and carry, for at least hour, i
passenger in addition o the pilot

Orrville's eparlier test (lights in 1908  hod
establizshed the machine's potential.  Fle had
Howmn for more thon an hour, and for
lesser periodks he had given rides to Mal.
Ceeorge U, Squier amd Lt. Frank F. Lok,

But his very Girst warm-up bap. on Septem-
her §, 1908, swept away all doubis: among
casanl onlookers in the pstimated crowd of
only: 500. This fHght lasted 3
minute and 11 =econds, endineg in a minor
crack-up; vet the crowd went wild,  Heére, it
stbemed. was o maracle, &  physical event
transcending the laws of nature as they were

et
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then understood.

Said the Waskington Foil in a {ront-page
story: “When the machine fimally sodred mito
the iur, ifthicted
with a mild form of emotional insanity that
externalized itsell in cheers, hand clapping,
and altopether undignified prancing I was
a magical moment, and the spell of it fired
the epectitors with o common impulse.  That
impulse was 1o shout, and sbhoul everyvone
did, while the great machine cireled with an
thuit

l,"l.'nl'l']r e | o e e ] ] it CAITIE

EYEIImEss il!ll" = | 1|’.1|.L'|-i. Wilhk
anmeing,

I seem 1o recall that 1

[EEPOTISE
‘externalsed” my

Flightmates Armnold
and MeKnow Chat
Aboard Plane

General of the Ay Forée
Henty H. Armold more than

anvone elie epitomized the
growth of American alr power,
A moneer fiver, much decarabed,
he mnse to command of  the
U S, Army Alr Forces in Waorlid
War 1]

The author and (pporil
Articld, close riends and 1efkow
Trustees ol the Nabvonn! (seo-
grapdike bere share @
fiizht In the Gienerals plane 10
Rapid  Clts Fiaknta,
whirte Arnold helped doadicate a

mld . | 4
South

pelmey e cormmemmarating the 1.5
breny Alr Corps-Nationa! Geo-
graphic Socety strafosphire ex-
pedition of 1935 (page 281)

[ i ARF P onlvs LT il

aof the Air Force

< G4

own “nuld form of emotionnl msnnity’ oo
series of loud shrieks accompanied by frenzied
hopping abmul.

Though Willir was an hand in 1900 in the
role of =senior planneér, Orville made all the
test ights. T don't think I missed s single
one that year, Usually they took place in
Lite afternoon, when tricky ar currents ol
subhsided.

The machine, like all the early  Wright
models, wias oguipped with wooden landing
skids, At take-off time soldiers trundled the
plane on detachable wheels to the Taunchine
site, a zhort length of manorpil, and lifted
it anto the track.

Early Catapult Launches Plane

hrectly  behindl  the monorail stobd a
wooden tower halding a heavy weight. After
revving up the engine, Orville jorked o rope
o release this weight, and the mpetus of its
fall
and  pulleys, exerted a strong pull on the

'||'||E'I1:'ill !]_'Il'r'll"!-."-l"lil o i '-_'l."-tI.'II'I | PR

plane. It would hurtle down the track. drag
its =kids [or a few mooments on the grmss,
then nose nto the air.

This- launching by catapult s the same

principle s that wsed todoy on Navy carriers.

Usually the spectators were tod entranced
o worry abowot a crash in Lheir midst, even
thouwgh Orville never ftew higher than 310
feet and geperally much lower. He
circle the parade groound endlessty, handling

wott)d

his craft with masterful touch in the relatively
confined spice
Wilbuar, who often ware a derby, stood on
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will We were introduced in 1934 at his  above all. Heory (Hap) Aroodd (puime 269 )
Davion, Chio, hame by a mutual fnend venoled, the most dyvnnmic personnity

! AThert W Stevens, who wits 1o AsCeEnd hove ever known, becaime Uoomanodine Ge1
the mnest  vear | record 72,308 feel  eral of the Army Adr Forees in World War 11
in iha bz Hioon 7 HHIFET IF) L L. Liater, nit hoilldinge fis tar Creneral of U
Orville’s reserve. melted in o broad amile Armiy rank, he was pamed Geneesl ol the Al
when 1 identified myself as his shadow of Foree, the only man who has ever held thal
Fort Mver duys t1tle He-served whith devotion i a  Lruste

: { the Natlonal Geographic Soclety fron
Fioneer Pilots Shape the Future

| IS BEe L '_|| '-.".'ri-_-'!r; el _'i‘.'-:i e Lk It was 'i:!“ili'_' L hosp Y CArSs Lind ] T ST

mourable case of pir-minel e When the privilege ol e Lyeneral's warm Irsend | I
Tirht trials ended, 1 penme an o insatiable alten Bew o with am B Anps Fopbifhel T
gl ] il Fit H | il L il FER N 11 | r Ll (1 T 1

"l---i v machine pun from an airplane boe U Forcé 1o Greenfamnd and the North Pole, 1
Arst time, sel new U, S, altitede and oo Alacki, Alnca, South Amencn, and oth

couniry records. and experimend o] with aerial nlaces that seemeod Torhiciiingly dstant elor
phiotography  and  wirgless. sich  projects the Air Aze.t¥  Frequently, a5 the | L &n:
froom the fAvers own enthusiasm: thep rines miade inches of the miles, | found my-

el wax desiepated o tramnine base only el MUEny ver 1] Cinirast rlweon  fusl
L} 1 i minriinee T waould ride a tram arl presen In my own lifetimeé 1 had seen

the seven miles to Collége Park. marvel at mUItary avialion s crifle Dol Grave Deginning

e Ry li=ils ol odorine, then sit by vl :I'uill L5 dramatic coming-of-ame







History Written in the Skies

Pit'lul‘it.‘] H':_Fh”%_’:".l_.ﬂ: o1 l]]:_' i'L-I 30 Years

af the United States Air Force

Just 30 wears ago, on August 1, 1907, the Chief Signal Ohificer
of thie United States Army issued o bmel throe-pacagraph o
Labeled “Oiitice Memorandum.' it besan A\ Aeronautical 1
vision Ol thizs office is hereby estnhhshed to take effect this date.
In an Army long ndjusted to the pace of the covalry borse, L
order went all bul wnooticed, Yeteran soldiers, still - swapping
virns of Indian campaigns and the Spanish-Amencan War, found
little of mterest i oan obepure branch with only three men

.|.||-:.|_'. Lt smill =h [ § !|| 5 the United] Stite ".iu' -:IIIF- e An
mdependent service with hundreds of thousands of men, pline
angd missies dispersed throuwghout the Free Workd,  Pholographs
on these and [ollowinge pases record hiehlehts m the =rowth ol
the Air Force. Many of the Historic photographs were compike
from back fssues of the Natiowar Grocrapiic Macazxsz, which
has chronicled the prorress of aviation m more than 140 articles

[ B wor i st Ml eers .||!|I|I'Il' i-lll:lll T8 ) WS e WioneE-
und-fabrc marvel built by the Wright brothers and flown success-
(ully n 1909 at Fart Myer., Here the type A Flver =kims
cheering crowds during the July 20 specd trinl.  Chrville Yyright
flesw 10 miles to Alexandria. Virginin, and return
¥ Un another occasion Wilbur Wreht (lefty stiands hesde b

mechanic, Uharles Taylor, as (hville sweeps past the catapult
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General Billy Mitchell's
Bombers Shatier the
Battleshup o labearni

Air Serviee officers emeroei
(e World War [ convimtied
that future conflicts wauld l
won in the skv. Most outspolien
was Willinm Mitchell

Miichell aritued that gir paower
aotld shatter traditfonal ses
defemes bused gpon the baftle-
||'||I'I in Ii'"r ATImAL (ED-
caarmie Maoarixg (March,
(4, be summarized hiz the-
o and forceast Tuture avi
ation developments, Tweaking
the hattleship's reputation, he
T E "‘|.-I.||.1'J'|:|il!l.'|1 o ah [
plane, thess preal vessels are
very much like the knighta In
the Middle Aged, encossl m
their bhepyy  hrmaor, ki selidch
thev could scarcely  minwve 0

Al the Navv's Invilation,
Mitchell took part 5 Diomls
atrikes testing hin views. Tuk-
inr off from Langliev Field, Yir-
ginia, 9 1921, his plones dropped
hamlia on condemned warships.
THrvct hits sank somnr vesssis
ear misses o0 the (0 fede g,
alrendy. wounded by the Navy's
experimental attacks, produced
m fotal “water hammer” eBect

Luter he ctiticleed Woar and
wavy: Departments for ihcom
petence and advocated an ki~
depondent Air Force. Continged
attacks led to his court-martiil
in iz, He agled i 1934

#UES. Alebaing shuddets
atidder  1he impict of a 300
powm] bomb dropped Trome
Mortin B-2. She sank Iater.

. O RkE IPewd . (MRl
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£ Army Sets an Enduranee Record

with Ttz “Pipeline in the Sky™

il lessi ircling Hocswrll Fieled, 5 nli-
11, LB, L H. Smiih amd Lt |, P
Richier m 1 : i fiesk  demon
strstion ol plase-te-plane mid-alr cetoel-
Wil el
tatike ol thelr e H

HendemEnms

i i1 o, th LI b
i denth had pasolim

prum the 40-fpot hose spiiled onoored-haog
exhuist plmes,

Fog forcsd o landing alier 16 refoelings
Hut the fivers had spind a recoed 37 hour
ot and had Qown

|RSRELS
Martianlike Garh Envelops =*

nn Alntude Record Holder

4. lobn A, Macready, poncer Arms

st plor. repentedly poshed saepierchorgol

= PR EET I'I_'Il" '|-|I':|' FOan ol

ol extra oxveen [aking off [rof

aviom,. Cfdo, In iI21. he elimbed 1

j & i aabied the wiehd 1weord, &m

Lhraved —28  F. In an open coczilt. Lates
hiod: 40800

ey (hwvlle  YWrisht
Ll mnrks

sl holder of the "5oscle croown,” M

rember, 1926, Xarwosan o
Heve he woent
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Lo Another “First @ Soob-nosed T-2
apans the Caonliment MNonstop

Military aviation shier Werkl War 1 suffered (rom
RLIANH DY anil meheel aphiapriatien %l
kil el i1 merts L
[FTI ] LT st I, Lif i
L | A Xa ¢ anil 1 k] i
il Lhetr | Fokker m TALY l
e TEF=L 1 i i | tiyl 1
Lrem 10 I T & h I'l linz tri
i | L miifi I i E 1
| kri made navigatmon o 111
.I'lll L 1451 e & il ¥ i1
B AL L Ariiie MAAEneg o Tuls, 11024
With his article The Magazine published the orst
nprebensive weres ol aerldl ghatographs of o th

mted States. mode by the Arm Air Sorvies

+ Hacean] but juldlan). Macresdd left) anil Kells
b droen thear T il Rockwrell Field, Califormii
Lhe impossalie. las B sl earlalmed  Maj

v  Army Planes Warm Up st Santa Mosien, Californin, for the First World Fliahi

Five [orelEn nmiaon il el bl dao eUmniviEnles the dn i | eatiy 1910 e Unitedd
iglies Ly flanmne =uch 4 heht m 192 Alr Seeviee offtcers devoler par o pieeparaltion.  Tha
Lo EEGPHITEL N i1y R merhEtils amnl set Upn ohEin of 4 wniin i*l 1Tl CHEIEY s T hy mded]
Stoles Novv prod | u izl ot strontegic podnts, Dogebas Aleersft Company bulle four speclalls dlesh
I tace Ingknn i RIRCH ith TR nil  wheel
| 1514 il Lh II| el TSt & [T i | i i ] i i I5 i
i tomalk oH l'.ll | | M >ealil W nunin ! i o 1 wil i i
| ' b Atlamth D | | | g |
Hy ity Them h poveretl 25345 mils Looneress, awarded the Distincuibey] S ke Medal 1w thi
Hvers, all ol whom rvivisd th pochil oy e [heoe of them, Frederick L. Martin, Erik H, Nelsan
Lelah Waile, lates became generule. Here s World: Crlser Ieaves Clover Field, near the Doughis plant, =n rogt;
=t t] [ i [l Ll L] rachd
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A A Day of Infamy at Pear! Harbor v 1795, Hormer Launches B-25'%

Plunges the MNaton mnio YWwar [or the First Strike at Japan
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Wy fGirl Ts Waved Aloft
Fromy Twe Junna

Crelginilly designed by MXorth
vmenscan for the Boilsh, ithe P=3)
Mustangs speed and loag range
pramped the Uniied Siates (o onder
thoasand In Edgrope i1 feats us
3 Domnbdar eseort o were Eervnadarsy
Basedl on Two Jima, Mustangs Sew

gver for bomb raids on Japon

Deadly Clusters of Bombs
Hlll'“ { i H-E'-.I'-..

Air planner: gambled an the Bi
ingr  B-I9 Superiorteess, desgned in
1940, Jmpessm] by the plape’s pus-
Tentm! for long-sange bombardment
they ordiered WL mbo prodoction be-
ore. a sngle modsel bagd beeny BLchl-
tenbed Thetr gamble pald of
the massye Ore-bomb radds against
Japan's tinderbox cities, R-20"%

havlng 15.000-petingd pavioads, dov

Astated fareels 1,600 miles [rom
Boimibser bige=  Hire B-29% disrorm .
|00-pound demolition bomils on o

LT I'. |_':|.-I..-.‘I neadr Katoooh |=':"|1|
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Troop Carrners Sow Provencal Skies with Thousands of Billowing Parachutes
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behiind Enemy Lines, Men and Supplies: Gascade over Southern France






Atomne Mushroom Cloud
mver Sagasakt Heralds
End of World War 1

= Agrus)t U W45 (ke

=4 I.'l. B [ Ir l”'lll .I_'ll_'li

T & sevond stomic boumb on
""q.l-'_.l iki I 'he I"'.||!|.I"li1I|| anil

lterellects  Eilled in sk

rukledd 33,00 3 wimilar
bomby, dropped threg  doays
carlicr on  Hirpshims, ook
svme SOO000 0 hves

Appalling a3 was the dam-
e, the: psvcholagicnl effects
TR o Ve moaro I||"l. |-'.'|i“.L:.
Months of heavy
maids by Superfartresses (rom
the Monanas had gokted 66
lapandse ofies, destroved
ndre TRy Ui Tl teesrness
il kdled of wounded man
than threequariers of a mal-
o people.  Thee atom eair]s
dded only three percent to
the devastated area

Faced with continued hamb-
i and ceflaan mvasion,
Japan surrendered  uhconc-
fionndly Aueust 14 U3

Flere Lhe debris:lnden clood
wablls to an albirucde af 12 ey
bove Magasaki Men abosrd
the plane, many miles from
Lhas bidmst, reported o felt s
i the B-2% were boine honten

by a telephone pole

stratogel Gushes Somoke ;9
Rockets Hoost Take-aff
Tet-powered flight, a vision

lder than the man-carrcing

rplane. st becime o reality

im Warld War 1T when Ler-

many flew o jot hghter agains

the Allwes, Great Hooam alsn
developed: an apertlongl et
irng the wut, but the United

Slales id not have one antil

the enid of hostihties

The Boring B-47 Stmtojet,

under dezhgn in 19425 fore.

shadowed retitement of pis-
pan-driven aoraft from  the
Do ber cinss.  The new plane

Ewepl-wing, six-jet mediam
homber, flew far faster than
thie B-29, curried a henvie
load, and redoced crews (rom
|I|."| = VR8I I!':.-i':' TEETH

strutujets gre still the hack-
bt o Bl I o [ L
Commandd s medium  bomber

st rrmerth

LT






Shooting Star Sevapes the Trees ' -8 Sabrejets Prow] for Game
fis “t.'“"-l.'l' I‘"IFL' Hombs 1n khorea H;L’_h Abhove RKorea's "'I.T|1|J11:._|:i.-1l-.

et fipge that planes may Hevtrining in 1950 the U S, matched il SNarth Ameet
hnet operatiomnol ran ot pmainst Huossim's hest nohter, the MI1G=1













THE ULTIMATE DEFENSE

Knowledge is the ultimate defense if kept free to repel
the evils that besiege mankind. To give knowledge the time to win,
it must be protectad—on its outer perimeter by weapons.

Weapons are created with knowledge, built with know-how, and produced
in quantity with technical skills. Foremost in Grumman’s plans for the future
are men who have the imagination to create and the insight to solve.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION

Eethpage . Long Island . New YOrk
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A VOLUME IN THE SOCIETY'S

STORY OF MAN LIBRARY:

_.fi_ very . 7y [ife m Ancient | omes

Here s u gift to gladiden those who enjoy history—Dbe they stodents
Pl rents, Ilr.lll.::"-”flﬂl Hidatary a  sheel :,'.Ir anure in this  waigle
ook, Out of crumbling mins ghostly fyores and  deparmed splendor

flourinh aeein in o vivid profusion of color pages. They sccuntbely

micture the sncients in their sreens and frelds, buts and  palaces
ther rould pever be concelved From the gray pape of omr his
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ere squeezing

flight into

smaller packages

The wiighey MIG. Honoywell's new
Mintature Integrating Gy weigha
fess than W ounves, messures only
.75 inches 1o diameser. Lo |peroial
guldance apphcations et 48 the equul, perform-
ance-wike, of tonmed gyros 3 pmes larger and
cantains 300 fewer. parts than e predecessor.
bots 4 typical example of Honeywell' s success
in “squecnng fighe into smallc packaiged”

I I!HI at Honeywell Aero it isn’t enough

that our contril and insrumentation
systems are the last word i precision
anid dependability, They must also be
engineered into the smallese, lightese und
mist compact form possible. Helping us
meet this and other Cgineenng challenges
15 o history of engineering achievement

which inciudes: over one quarter mullion of

the world s most acoumie gyroscopes;
maore Hight control systems then any other
company has pro duced; fuel gages for
every type of pline; control systems and
components for missiles, rockets and jees.
Honeywell Acronaunical Division, 2600
HLuJi_'iir!.r Roud, Minnespolis, 13, Minn.

Honeywell
| H| Qovonacitzal Division
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With so many hundreds of private schools from: which 1o choose, the selection of the one schoal
best suited to the needs of the individual student iz quite often a problem. Eoch yaar in the
March through August fssues, The MaATIONAL GEOGRAFPHIC MAGAZNE presents the Educotional
Directory a3 o guide to the evaluation of the finest camps, schools, and colleges in Americo,

" . #

The educational imfitutions listed in the Directory will be pleased to send cotalogues and view-
books ta any Mational Geogrophic families expressing an inferest in receiving additional infor-
mation. By mentioning The Geographic. your inquiries will be oszured the best possible attention.
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TELEPHONE MAN BOB CROUSHORE, right, stops at the farm of John Hathgel o discyss entry
Wood-Kacll Stillwater Clusen, ut Harrold |.'.-:.-I.1-J|.|ululfr Fair near Greensburg, Pa. Holi in

= aw
i LA
e

*

-

.’.

al Jerzry heifer,
a directior of the {mr.

FROTOORAFEE BY ANTEL oDl

Telephone Ambassador-at-Large

He serves his communify on and off the job

Tall. rangy Bob Croushore is
a familiar hpure in Lreens-
burg: Pa. As o telephone mun;,
e gels Lo e and talk with
people all around town. And
that suitz Boh right down to the
grovund because hi=s big interest
in life happens to be people.

Bob suvs, *1 Hke to think that
the folks around bere count on
gy good dependable tele-
phone service.” He takes pro-
fessjonal pride in pulling in
new telephones and in provid.
ing addittonal lr.':r.';ltlll'-l"* wher-

k [ ]
ever they are needed,

Bob Croushore’s job and his

S
Warking together o bring people fogether ., . Bell Telephone System g: ﬁ
" _

o

spare-time activities both re
valve Jr|-||1||| l.1-'r'1|*~|.||lra.'--i
community lifé. Heis a charter
r||r':|:|'.|-r':r .1|||i 1||'|'-:.-'||'ri1 nf the
fire department, a deacon 1o his
phurch, sand &8 member of the
Greenabarg Lions Club

I[ =PEITS that the Tl'f!'[‘-hl'r:'l'
business wns partly responsible
for bringing Bob and his wile
Elizabeth together. Mrs. Cron-
shore, before her momage, was
a telephone operator,

All over the country, people
like thie Crousliires are 'r:---:p-inp
fis |||.:-|-.|' vinur el :||'|'IIII'||' BETYICE
better and more convenient.

TESTING HANDY NEW FHONE Tol
Craatalvore checks nm wosfiblominl fole-
phipe whieh i cuslomesr wants {or
her beclrisii.

e



caphin kid and his heirty crew .. .scourge of boredom, farsome defenders of
. the anctent dictum., “fun i right! And thefr secret weapon? A dependable-outboard motor to
| corry them eswily and safely to the bosdersof their watery kingdom. And these same lstghing,
friendly times are waiting for you and your whole famaly when you own et outhosnd motor -

for the best in modern living, millions enjoy the products of

DUTBOARD MARINE crecanccion

"l | HENEIFEIT. NF N FFIIM ENTREY. WA i | LE 4 = | L | Bl BTy Lk RN

Tkl 1 TR mallE ] FEORAFIIM f50 siaAlEk. | T R Rl D S s T T B L His Hidl LA e sk il E . BET i CCLUERA

i s | i 1
t Wt PUCTEHE =g Ui W hien
e P M 1 i

R T :'.'.'I iy e, Ey T
1k 'II '.I i T e Fl T E :-

rupning Johnson ever., Ses

_——q:—r-—|-|_' R e » mo g

vl Jihnson dealer, today

wfhrorson LAWMN-BOY
Frinrude
Gl pROQULTE Fiomrrt

A | =
ST e b SR

T |' 'll'I R I T L



Sail Mooremack and own the sun!

Take a real rest! The kiod you get only on o relnxntion—or be ne v ns vou wish.You'll maks

MOOBREEMACK TO SOUTH AMERICA

MOORE-
McGORMACK

I0-day erulssns 'o Sauth Amsrica ond retorn—S.S_ ARCGENTINA., S S BRAFIL ...crumman feommy £ 000 Thimem 2 HI-E0Em lirveis sl Sy ae
three waobs from NMew York to: THINIDAD - BARBADOS - BAHIA + RID DE IANEIRD - GANTOS (Saa I"aul-u HHHII'H‘I‘L‘I'I:.-EI HI.IH-IL'IE.MHEE.




