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The Giant Tides of Fundy
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A Naturalist and His Familv Explore the Shores of a Restless Bay
Where World-record Tides Wash Canada’s Marnitime Provinces

By Pauvi A, Zauy, Pu.D.

With Photographs by the Adathor

mave with deceptive quiet.  Sheltersd

from the open sen, they ehb and flood
to A recorded range unequaled in the rest
of the world, relentlessly, swiftly, sometimes
even dangerously,

Our first intimate bruzh with these tides
eame ane poontime & mile from the hay itself.
Soon after we drove into green, rolling Hants
County, Nova Scotin, we stopped our car o
picnic beneath oo roadside maple. Eda Kristin,
our eight-yvear-okl davehter, newly possessed
of rubber boots, rushed off to explore a shal-
low stream that meandered at the bottom of
i ravine near by,

Soon o ory of alarm drew us uyp sham:
“Help!  I'm stuck!™

Red Muod Mires Ulnwary Feet

T".PTE famous tides of the Bay of Fundy

Leaving  Ave-vedr-old Paul to punrd  our
sandwiches, my wile and T rushed toward the
raving. Holfway down a steep. slippery, 30-
foot embankment stood Eda, her boots buried
in redd mire,

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

"First we'll get vour feet free.” 1T told hér.
“Then we'll just bave to inch our way up.”

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

It took Eda and me only n short while to

wash amd change clothes at the well of a
neighboring farm. Returning, we again peered
gver the hank. Our ravine, actually 4 tidal
vieie, was pow o full-=ized salt-water river!
The muddy tracks we had made were already
submerged beneath a pood six feet of the
mtlowing tide,

Tragedy Rides on Fondy Tides

Though my daughter viewed her narmow
vsenpe with a childs unconcern, her mother
andd [ did not. “What if Eda had been
alone?™ we wondered,

Her fate could well have been that of @
woman 1 lately read aboat., A resident of
this very county, she had been riding horse-
back on an open beach when the fast-rising
tide overtonk her: The horse swam ashore,
but the woman drowned.

Fundy people had given 1= a deadly serlous
warning: “Unless vou know these tides and
currents, don't take chances.” FEda's experi-
ence with the bav’s swift movements served
to umderscore their haenrd.

Just the day before, we had crossed from
saint John, New: Brunswick. to Digby, Nova
Scotin, a distance of about 45 miles.  But
foir lay heavy over Fundy. Aboard the
ierry 55, Prigcess Hedene we had spent Tour
hours listening to the moan of foghormns and
the clank of sea buovs. ‘We watched the
ship's tadar amtenna sweeping high on the
hridue, but saw little of the bav itseli,



1§ I [ I'|!| '“ i




"Thiz Iz the Forest Primeval,” Wente Longlellow of 1l
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Our enforced blindness was tantalizing:
we wanterd to see these estraprdinary 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 weight 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 a= much as 53 feet. Even n “normal”
tide exceeds 40 feet.

Vet from the deck of Princess Helene we
conld 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
bay begins to flare out into the Atlantic, the
tiddes are not phenomenally high, Here in the
lower bay the range is 20 to 30 fect—oon-
sidernhle. to be sure.  But these figures can be
mutched or excesded at a number of wide-
spread spots on the globe: at Cook. Inlet,
Alaska; Chepstow, England; Puerto Gallegos,
Argentina: Penzhinskayva Bay in northeast
Siberin: St. Malo, France; and at several
other localities.

Minas Baxin Holds Tidal Reeord

“For the real whoppers,” 1 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, Chipnecto Bay and Minas
Basin. “Minas has the highest tides in all
the workd,” 1 said (map, page 162).

| half expected my inguiring daughter to
press the point still further: Wy are these
the world's highest tides?

It is an intriguing question.

The same moon and sun tug everywhere at
the earth’s watery blanket. But depth of the
i, confeuration ol the bittom, and the
shape of the coastlines afiect the tidal move-
ment, causing marked differences in various
parts of the world.

In areas of the South Pacific, as at Tahiti,
the daily tides riee and fall hess than a foot.
The canals of Venice, responding Lo tides in
the Adriatic, remain faithfully within » range
of one to two feet. At the Atlantic end of the
Panama Canal the tide 15 almost negligilile
but on the Pacific side, a mere 40 miles away,
the sea lilts and drops as much as 16 feet

Ocepnographers, using complex equations
and charts, divide the oceans inio & number

The National Geographic Magazine

of distnot tidal areas. The region to which
the Bay of Fundy belongs has its center in
the Guli of Maine somewhere off the Massa-
chusetts coast. Near this conter, as at Nan-
tucket, tides rarely exceed three feet. Hut as
one moves: northwand the range increases
dramatically. At Gloucester the tide may
attain 13 feet: at Bar Harbor, Maine, 15 feet:
at $4. 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 maore than 50 feet.®

Sea Funnels inio a Dead End

Several peculinrities of nature combine to
cause the spectaculnr rise and fall of Fuddy's
waters.

IFirst, there 13 the funnel shape of the bay.
Its shorelines converge and its bottom slopes
upward coptinuously from mouth to head.
Thue the insurging sea hns no place to po
but up.

Secondl, and even more important, is the
particular wave motion with which the tides
rize and fall in this iinger of the ocean, [t 1s
like one end of a4 seedaw, balanced agamst out-
lving forces of the open Atlantic. (Oceanog-
raphers call this a tstationary wave,” the sorl
produced by tilting a tub and letting its water
slush back and forth.

Physicists know that the length and depth
of a beddy of water determine the size and
{requency of sach waves. The dimensions ol
the Bav of Fundy give its tides a definite
rhvthm. By geographic chance, Fundy's
depth and length produce & pulse attuned to
that of the vutlving ocean,

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

* Ser “Down East Crutse,"" by Comdr, Tom Horgan,
NWatonaL Groopsrne Macasine, Sepleimbey, 1057,

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

The author’s daughter stands on the muddy bottom
of the sea during the few hours of Iow tide. When
walers rush Back, they will nse D (oot

O ber firsl iy In Nowvi Seotia, the voungsier
wits trapperd 0 a Jow-tlie gquapmire and had o be
pencdied v her father. An hour lster, water awicled
avir the =Pt

This gill net, ooe of the few remiiming in the ares,
strtchies a wall 10 feel high and soone 70 feet lomg
Sturgron (left) and goosefish hang belpless, snieed
by il and jaw ds they swam seaswand,

O Natlune| Cegrmjinir few jops






[t 35 much like a child in
even o osmall push, timed at the
Fiolat s, senils the swinge |II.'T-'|.'.I:'I-' ARIK
higher

Ihe result = a force ol
AL

nomeni] heichts,
d SWITNE:

e ntie  propsr-
v estimated 200 million horsepower
5 at work m Fundy's daly surges, a tempt-
e prospect for engineers who dream ol
munessing  this enormods encrgy. Schemaes
for a tidal power plint on Passmoacguodds
Bay, between Maine and New Brunswick af
the mouth of the Buy of Fundy, bave baen
discussed since a far=sichted summer resident
Drexter ' Couper, concetved the ielea m 1919,

Son Gates Moy Trap Daily Floods

At Pasamaguoddy, if o continuing United
stntes-Canndinn study proves the plan pric-
ticible, huge swune: by the ses muoy
someday trap tidal waters in o natursl isknd-
Channeled through great
[renstin ke o un mdincent’ basin, kepl ot low
tide level by other gates. the water would
power hydroelectric generators with an out
put a third that of Hoover Ilnm

DPravinge northeastward from Dhighy, we ol
anly occasional ghmpses of Fundy's waters

FhTiks

studdded reserviodt

Throurh miles of green forest amd och MNova
Scotin farmiangd the road offered s no trace
Then suddenly we would criss
i weathered bricdee and we an inlet below.®
At the port of Wind=or we foumnd that el
Lile creited 2 grent wolerless: harbor
Wharves towered high amd ddrey above mud
flats that denied all kinship with the sea.
We stopped at the Canacian customs house
to check on the arrival of
egupmment [ was expecting

il SEAsCEe

bl

wome  scientibo
i o hiologst,
| was eager to gnther specamens of mud from
these shores, #ince the microtrzanisms  here,
alternately 10 ses el Lo dir
arlupited] to an environment | had pol previ-
ously  exumined

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

e Werne

But not o tace of water was there to support

|.!!|.I il-' -IE';|j|_l_lI_'|_:|. |..L||' II]lIJE-_ ||]!'.II -:-.'|'|- Fresten
bare upin o wooden platiorm.  The por
wils o bt of mand (page 165)

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

A T [
warmiar L

sove Seobia,” v Andrew T
prAaFm e MAdanmwe, May, Ui

Birawn.
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& A Trickle of Fresh Water Rinses
the Empty Tub of Halls Harbour,
* Sult Baths Fill It Twice Dails
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STATGTE WILES iad
Soundings in feet
‘ ENMGE.  Diughin A Strobe)

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

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

Today a vessel must follow a strictly pre-
seribed course. When the pilot has brought
her opposite the desired port, be drops an-
chor and waits for hich witer. As the time
approaches, he inches shoreward with the gd-

r vilncing tide, Onee alongside-the high pilings
of the wharf, the ship ties up with extra-
stout lines. By then the tide may have
already beépun to cbhh.  Soon  the vessel

Fundy's Wedge Almost Severs
MNova Scotin from the Mainland
Only 16 miles sepuirate Thignecto Buy from
Sorthumberlond Strait.  Tides maks o cunal
impractical; o rallway w0 carry ships pielos.
back wan begun in 1890 but never Gnished.
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sits stramded like an embarrassed whale.
Noel i the port on Cobequid Bay, at the
head of Minas Basin, where survevors have
recorded the 33-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 wolid farmhionses
here were unpainted, toned to shades of gray
by Hants County weather. These peaple.
mainly of English, Scottish, and Irish descent,
live on the produce of their rich countryside:
grains, cuttle, dalry products. pulpwood.

Water Nibbles at Coastul Cliffs

Suddenly the Tush green of pastures and
grainficlds breaks off abruptlv.  Sheer cliffs
of red sandstone ar shale plunge to the
hay, intercut with grottoes and eroded Into

“dramatic arches, saddies, and pinnacles.
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Twice o day the waters of Fundy rise high
on these sculptures, there
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saf] Mrs. Seott, “1 have n

LS T

call.
=it turned of the
[here stood the switchboard for the Nogel tele-
phone exchange
L fime b
upon the very nerve center {or this part ol
Heints
A
the telephone company. Son Ealph
veadia Universiny
in the Walton mines
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The Giant Tides of Fundy

hay bottom cut by twisting ravines through
which rivulets of water still trickled,

At breakfast we osked 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 glad o have you go alonz when he makes
his run.”

Farmer Doubles as Fisherman

S0 we Jeft Paul with Mrs. Scott and set out
for the Laffin farm. Fishing, we ditcovered,
is distinctly a side line for the Laffins. Ralph
regrularly helps his father on the land. bot on
the ebhing tide twice a day, regardless of
time or weather, he goes to his fishing weir
and gathers its yield for the Tamily freezer.

Hitching his horse to 2 bugey, Ralph joined
s, ““Guess we're ready,” he sadd.

The bottom here was firmer than at Noel,
the mud' less deep nnd siicky. In the lght
wition 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 across a bed of
rocks covered by weeds and algae, then onto
a pradrie of partly deained mud fats,

In the distance ahead T could make out a
long line of poles emerging like an upturnied
comb from the ebbing waters,

“Watch those stakes,"” Ralph said, as the
horse stopped gt oA geotle tug on the reins,
Hefore long we perceived the stukes rising
higher and higher ns the witer slipped awav.
I jumped out of the buzey to get some photi-
grapihs,

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

& Ihgding Adgoinst Cecan™s Deadline,
a Summer Resident Looks for Marine Life

The town of Mogl regularly sees wirld-record titdes,
O un Dctober night in 1869 a2 gale belpoed posh
waless § miomstrogs 35 [eet above lpw-thie level,
erozgh 1o submersy & ive-story. huilding

Novmuakly the tide rizsed 8 1o 11 feel an bour, “Thres
hours aiter this picture was tnken, water luppod far
up on the pilines.

The author, & research  biologist, sumpled  mud
alane - Fundy's shotes in search of apimal hie, To
hefp him, David Corkom  dige for  specimens by
Noel's navization lght

Atop the whard a load of polpwnod nwaits trans.
port by barge.  Appropriately, Noel exports Christmas
trens as well

0 2wl il Chsigfagills Fis el j
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my strugeling 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 currents leads individuals to con-
struct weirs of ariginal desien—~cireular fences,
curves, angles,  This one was a wide 'V open-
ing shoreward, a pen built of twigs and
branches hauled from the shore, supported by
10-foot poles stuck in the mud ot close inter.
vals for a hundred yards or more and tightly
interliced with branches anid underbrush, As
the tide drops. the weir tmaps retreating fish
and leaves them stranded (pages 139, 185,
and 188-189).

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

He hopped from the bugey and proceeded
to gafi some skates, eels, and 4 few shad that
were fopping helplessly on the muod. My
womenfolk helped him  pather buckels of
smaller fish for sale os line bait,

Boumty Paid for Trapped Seals

“Bass and shadM be runming in a few
wieks," Ralph sadd. “Not long ago we found
a 50-pound sturgeon out here. Even seals
sometimes get caupght in the welr, That
doesn't hurt our feelings: the Government
gives us a bounty because they prev so much
on fish."

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

Olel BPobhin had a free reéin on the return.
Shoreward, far abead, lay a sunlit checker-
board of grainfields, meddows, und wood-
lands. Behind us a noiseless 40-foot  tide
pulsed in, rising swiftly to engull the stakes
and  fencework, & movement of surprising
speed and gentleness,

sSmaull wonder, | thought, that livestock are
sometimes lost or that strangers can gel o
fricht. Weir owners such as Ralph Laffin
can toke their danger lightly, vet with a re
spect based upon lifelong association with the
treacherous tide. 1t is remarkable 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 tie up to recelve their loads of
pulpwosd {(opposite).  Swimming 5 a mat-
ter of careful timing bhere, and mothiers are
gquick 1o 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 Seoth's lrreealar onast by splintered v counts
s imietz andd streams. Sesfarinz tradition  rans
strone

In 4 rivuler harbior near Noel this homemnde vessel
used & specially devized mooting g, Rock-wedghied
Livgs suspwencdded on the (rame keep Hnes ol over
pullevs i the coult rlpes and [ails,

Lower; At high tide the kems zo below water,
Gangplank fonts on alr-Alled harrels
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another from an inlet with preen algne or
brown silt: still another from a spot where
tidal currents swirl or where fresh water di-
lutes the salinity af the hoy,

Fundy offers a varied, fascinating ecology
for microorganisms, Taken from thelt 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 culiure
tube may contribute to our understinding of
the sea's lineconomy.

Creoatares That Time the Tides

Such work is humbling. Literully trillions
of living things depend on the regular pulse
beat of mother sea. Think of the sedentary
arganisme—barmnacies, ovsiers, anemaones, sea-
wends, and the rest—Iliving in the tidal gones
of shores throughout the world. Consider.
ton. the strange moarine species which breed
during the full- or new-moon tides and thoss
others that choose the quarter-moon periods,

A clnssical ca=e i that of the prunion, a
small silvery fish that periodically appesrs
in lirge numbers on the southern coast of
Californin, [ts egps must be deposited in
maist s, In a spot that will be undisturbed
by the surf for a two-week period. Adult
grunons find such o spot by uncanny gdae of
the tides.

Daring the hreeding season, just ufter the
peak of the highest tides adult grunions
purposely allow woves to wuash them high
on the sandy beach, Quickly, before another
wave arrives, the femoles deposit their eges
m the sand and the males fertilize them.
By some mysterious instinet they choose the
preciset moment when the tide s beginning Lo
ehb. Thus the gpes. huried now in the heach.
will not be carried away by the following, Jess
powerful rollers.

Two weeks elapse before another high tide
reaches Lhe spot and digs out the ege=, which
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hatch instantly. The waves sweep the young
into the sea, to repeat the cycle.

Fundy’s marine life must contend not only
with giant tidee but with man as well,  He-
sides brush-bnilt weirs, fisbermen string up
gill nets to comb the surging waters.

“Not many gl nets left,” folks twold us.
“You might try Minudie.~

m0 we drove to Minudie on Chignectio Bay,
all the way around Minas Bagin, Waiting
for the bde to go out, we could see that this
sott of weir resembles a glant volleyhall net,
stretched several fest above the sea boltom
on 12-foot posts. Fish swimming seaward
catch their gills like ratchets in the netting,
An ebhing tide then leaves the fish stranded
high above ground,

In old days men filled wagone with shad
caught this way and harvested by means of
o ladder. But the entire catch from the out-
going tile we watched consisted of only two
fish, a sturgeon aml a poosefish, aneler, or
“allmouth,” as the net tender disparagingly
called it (page 1577,

“Why bother 1o take them in®" he shrugped
when | asked him about his business. “Ewven
when shad are running, there isnt much of
A market for them around here any more,”
In addition, he explained, nets have become
more amnd more expensive.  They bave to
be mended frequently, and often the catch
scarcely pavs upkeep cosls,

~No Venomous Snakes in Nova Seotin

Almost every diy we made side trips from
Nowl and other temparary homes. We motlored
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, Tn-
deed, Fundy's Nova Seotia waterfront has
few inconveniences, Ewven the mud flats have
relatively little: stench, thanks to frequent
submerzion amnd a chill temperature.

Car unly requirement in abandoning the
main mehway was that our Inne <honld lead
in the direction of the bay. Such an escur-
sion thok us to Halle Harbour, a fishing and
lobstering humlet on Minas Channel, We
simply rounded o turn in the road and there
stond o prcture-posteard vista, an inlet shaped
like a horseshoe and lined with pilings, A
dozen simple buildings surrounded it Fish.
ing cralt that would bob on high tide pow
were strewn about a nearly empty gravel-and-
mud-botiomed basin (page 160),
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We had to stop. While | moved sround
taking photographs. our youngsters struck up
ait acgualntance with a small lad stunding
on the dock. His name was Peter Porker;
hiz parente owned and ran the village store,

“Is it true that Halls Harbour was namesd
for o 1Uth-century pirate?” we asked Fred
Parker when wie visited his store,

He lnughed. “Caplanin Haoll—ves. that's
the story,” Looking at the soungsters, He
added, “And they say his treasure iz still
buried around here”

Jewels: Borne by a Generous Sca

Obviously Fred put no great stock in this
falk tale, Buot he told us of ather treasure
that Halls Harbour residents regularly find on
their benches—amethysts and ageates, hrought
down by the great tides from near-by cliffs.

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

Mrs. Jean Mosher is o gracious and twin-
kling woman who psked us in o see her
studio, then showed us the way her dinmomi-
edged wheel cuts siones (page 170). Like
scores of other people in Novia Scotia, she
has turned this hobby into o profitable home-
cralt industry,

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

Winter storms bring down landslides alone
the shore: 40, a¢ soon as the thaw comes each
spring, mineral collectors hurry to their fa-
virite beaches, tryving to be the first explorers
of the season,  Geologists. and amateur col-
lectors come here from all over Canada,

“Hul we have an advantaze,” said Mree,
Mosher, “We know where to Jook.

“Apate nnd amethyst nre really just differ-
ently colored guartz.” she told the children.
she showed them the egz-shaped igneous rocks

" Apybody Home?" Towheaded Visitors
Call an a8 Colony of Bank Swallows

The birds vse short, broad hills to esvcavale tinnels
m soit sand-and-clay cliffs along the Bay af Fundy
Burrowing more than a foot. they hollow out cham-
bers about five Inches in diamtter for oeste

At Evungeline Beach oear Griod Pré. swallows
e just st of reach ol the highest tides it oot
bevond the curfosity of barcfooted milventurers

1 Carvima | Tlesgrunhie S=rlsiy
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that had encased these semiprecios trensures
until sphit open

Later Eda told her mother anid me, “1 want
i geolngist’s pick for my hirthday.”

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

“Mrs. Moshier soyve that moss azates don’t
really have pieces of fern inside,” Eda would
explain. “The design is just the wav they

erystallize.”

From that day on. the whole family pur-
sued 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).

Fela's hag was =oon filled with heavy speci-
mens mined by 4 generous bay, T oan even
admit to g personnl thrill when 1 found some
pale nmethyst crvstals, Thev were of little
vitlue, vet T had to keep them.

Visiting the famous Hopewell Rocks in
Albert County, on the New Brunswick side
of the bay. our voungsters could borely see
the houlders for the pebbles. Here 40-fool
tides have attacked the soft conslomernte
rockzs of the <liff, carving out tall islands,
At low tide these islands expose their dry
feet. slender columns that support the bulky
tops like ginnt mushrooms (page 183). But
the children were prenceupied with the smaller
stones littering the fats beneath Hopewell's
strange islands on stilts.

History Washed Annapolis Royul

The great Fundy tides indirectly arowaed
another interest for our family., History has
moverd upon these waters, and ils traces re-
main on the land, At Annapolis Royal we
saw the site of the continent's frst lasting
European settlement north of St Augustine,
Florida—old Port Roval, founded by Sieur
de Monts in 1603,

(Changing hands repeatedly over the next
century, Port Royil was finally won in 1710
by British troops from Boston, The French
flag came down, and Brig. Gen. Francis
Nicholson renamed the outpost for his Queen:
“Town of Anpe,”" or Annapolis Roval,

Just 16 years earlier, a Marylind settle-
ment had also honored the same roval Anne.
And, strangely, the nzme Anmapolis grew
greal in naval tradition at bhoth thess distant
points.  In 1942, Nova Scotin's Annupolis
County became the site of the Cornwallis
naval training base, one of the largest in the
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dritish Commuonwealth, 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
whisked away the centuries more excitingly,
Near the tree-shaded university town of Wolf-
ville, we explored the Achdian setting of Henry
Wodsworth  Longiellows poem Evangeline.
In front of the museum at Graod Pré Me-
murial Park stands a statue of Evangeline
hersell, as imagined by the Canadian sculp-
tor Henri Heébert {(page 169).

Stutue Kecalls Poetie Dramna

“Have yvou noticed bow this statue juges?”
a tourist ashed we.  “Here, walk around it
clockwise. She seems to grow older ns you
move."

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

My wife then told the children the story
of this girl, exiled with hér people in 1735,
With her words, that long-ago era came close
to Pauland Eda. [t even spurred me to pur-
chase a copy of Longfellow's poem to reread
that night,

Im o hundred small details the poem called
to mind images we were seeing: “the forest
primeval,” the swallows. the dikes that shuot
out the bay from rich farmlands, the orchards
and meadows.  Drimatically the poet used
Fundy s pulse to punctuate his story, record-
ing ench change of tde—"in haste the rei-
luent ocean fled away from the shore...."”
Then it returned “heaving and hurrving land-
ward,”  Amd fimally, “with the ebb of the
tide the ships ssiled out of the harbor" cirry-
myg Gabriel {ar away from the fair Evangeline.

Acadians’ “Happy Valley” Comes o Life

Our excursions in Aciadia took us all around
Longfellow’s “hoppy valley.” We visited the
towering Lookoff near the town of Blomidon
o photograph o sweeping view of Minas
Basin (page 1541, On clear days visitors
here ¢nn coont the wvalleyve of =iy rivers and
spot lnndmarks in five counties,

Another day we noticed a sign; “Field Day
—x and Horse Poll, Port Williams, N, §."
We turned off the main road for a short dis-
tance and near an apple archard found a holi-
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 Geographic Magazine

againsl weights messurable in tons  (pages
180 and 181).

Another Jaunt acquainted us with dulse, an
edible seaweed that grows in abundance along
certuin sections of the Fundy shore.  Coastal
dwellers collect It for home consumption to
nibble like potato chips. On the i=land of
Grand Manan, near the mouth of the bay,
this seaweed is even gathersd on o commercial
scale.

At Chéverie, a tiny bayside hamlet near
Noel, we arranged 1o accompany a redheaded
teen-ager nomed Donna Murphy and her
finther on a dulse hunt. Our journey took =
well bevond the mud zone to a rock-strewn
region where timing is crucial.  There the sen
cun rige in 8 few hours from eight inches to
the hieight of a four-story house.

“What would bhappen if the horse went
lame or if we broke a wagon wheel?" | asked,

My daunghter looked at me for renssurance:
1 looked at Me. Murphy. He merely laughed,
His hale presence and that of his besming
daughter, both veterans of the tide flats, were

gookl indlications that we would come to no
harm.

Family Harvests Fundy Scaweed

I 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 invariahle reply was, “No, we always
find them the next dayv.”

Even soher scholare 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 ples,
another story reldtes, outwitted the hazicd,
Thev stationed one of their number on a high
bluff. When the tide approached, the sentry
wauld squeal a warning, and the others would
scamper 1o safety.

I could grin at such yarns, vet [ couldn’t
help glancing seaward every few minutes,
Within a matter of hours severnl million

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

aear the mouth of the Petitconfiie River vistiors
see eamutle evidenee of the wark of thial currents

and Troat. AL highest tide only balsam fir omd dward
black spruce show above the Sood,
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The Giant Tides of Fundy

+ Draining Waters Roveal
o Vast Field of Glistening Seaweed

semme (amilies plan vacstiods Lo (e Bay of Fundy
to reap Ifine-rich dules, At Cheverie. Novs Seoth,

Huda Zabl belps Donna Murphy and her father with,

the haavest.

Lower: At Gram] Manan n commerclal crop ol
sonweed baosprend] an the pebbled bench for deving.
A\ mibile darlienine in color tells when the sun s
baked the weed 1o o proper tum.
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“Howve to be careful ot this stage,” com-
mented Mr. Murphy, as he stuffed a handful
of the sun-crinkled fromds apprecintively into
his mouth,  “If dulse & too dry, it's hard
e eal. I vou den’t dry it enough, it rots
whin vou store it.”

I tried o few small fragments. The salty,
somewhat medicinal flavor 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 beld opinion may have
i sound bass,

As our dayvs passed, we realized that the
moon phise was changing. Since T hoped to
witness another of Fundv's natural wonders,
we shifted quarters to the point where Minns
Basin tapers into the form of a tidal estuary
and meets the Sulmon River. Here n striking
phenomenon can be obzerved, especinlly at
the period 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 sprivgan, to rise.  Spring tides come
twice & month throughout the yeiwr: when
the sun ond moon are aligned on the same
side of our planet, and later when they align
un oppogite sides of the earth,

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

A tidal bore is a sen surge, sometimes 3
series of them, passing up a river or estuary
at the commencement of rising tide. ‘This
surge may lake the form of a violently churn.
ing wave frant, or wall of water, pushed along
by & pistonlike infow of tide.

Titlnl bores are caused by seme of the same
forces that make sur{ break on a heach.
When a fost-rising tide enters an estuary and
encounters some kind of obstruction—say a
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sandbeir, o sudden bend, or another kind of
bottleneck—its wave front is deformed by
shallowing banks< and bottem, Readjusting
0 o new rthythm, the fromt steepens until
it resembles surf. Tt may start to eurl over,
then break into foam as it rushes upstream.

I recall the day we stood on the banks of
the Salman River, on the outskirts of Truro,
wiiting for our first tidal bore to arrive.

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

“What time = it now?"" she askal.

“Its 11:38."

The Salmon River, about 150 feet wide at
thi= paint, looked like a dozen other tidal
channels we hud seen along the way-—sloping
walls of mud with, at ebb tide, a1 modest
stream of quiet brown water. T held my son’s

hanil to keep him n safe distance from the
bank,

Sea Roars In Like an Express Train

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

Sureé enough, about s quartee-mile down:
strestm we coultd see a white line across the
nver and extending out over the bordering
fats. 1o seemed to be moving slowly, an {l-
lusion created by distance. As it pot nesrer
| saw that this bore was, in fact, a thine of
wreal power moving upriver at the speed of
a sprinting man.  Like the roling surf, it
tumbled relentlessly. dashing along and piflag-
ing the banks, speeding across the flats. a
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 mear-by highway bridee gnd oot of sight
upstream,  Behind it, poshing, were tidal
walers of the rising sea, The Salmon River,
which an instant before had been o luzy
drainage channel, was now a coffes-colored
torrent, rampaging wildly and aswizl with
eddies and whorls and floating debris.

Tidal Bore Eerie by Nidht

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

“Eerre, =n'tit?" my wife mormured. Under
the cloak of darkness we could see only a
mioving white line: otherwise, the river was
black. Then the low slzzle of the monster
grew Jouder,  As it passed noisily, the effect
wis a bit frightening. Tn such a manner does
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the seéa twice daily recluim the Salmon Kiver
as one of its own,

The most fumous and most dangerous tidal
hore in the world occurs on the Fochun River
in (hina, where o roaring crest may gain a
height of 15 feet. At speeds of 10 koots this
wall can sweep evervihing hefore it Tical
bares alsn occur in severnl 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 Cook Inlet in
Alaska, and elsewhere.

Sen Birds Follow Speeding Water

We zaw bores in four distinet localities of
the Buav 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 its bore i corre-
spandingly greater, 1ts speed is about 8 miles
an hoor; its height at average spring tide,
oo 3 feet. Sometimes the specding bore
exceeds 5 feet.

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

| was continually Impressed by the power
and punctuality of these tidal bores, But
one day, wheén 1 trigd to make some photo-
graphs from o mdlroad bridge, the tming of
the bare cost me some anxsious moments, Tide
tables could give no precise information for
the bore's arrival at this inland point.  So,
deliberately early, 1 left my fomily parked in
the car with a picnic basket and clombered
pingerly out over rails and ties 1o the center
of the bridee,

Tide and Trains Race the Clock

My comern held at the rendy, 1 began to
wait; | realizedl uneasily thot [ knew less
about local train schedules than about this
tidal bore. Consulting my watch, 1 listened
carefulls for the advancing witer—or for a
train whistle: Time passed, but petther ap-
peared. Mentally 1 rehéarsed a qusck retreat
in case an express should win this roce with
the tide.

Actually | need not have worried, no train
whistled while T sat there. The tidal bore
came through, but not until 1 had waited a
tense two hours!

The MNationl Cacopra phu: Magazine

This experience shurpened my own excite-
ment a few weeks later when [ watched o
voung man risk his life on the timing of o
Fundy tide. From the New Brunswick side
of the boy we had wisited the lobster amd
herring fisheries on the quaint island of Grand
Mianan, then had driven through Fundy Na-
tional Park.”

Approaching the city of Saint John, we
caught o frogment of newscast on the ‘eir
madio: “...a young factory worker will at-
temipt to swim solo through the Reversing
Falls gnrge... "

The Reversing Falls are just what their
nume implies. rapids that ‘can lebp forward
or backward. They are coused by o bulky
rock formation at the mouth of the Saint John
River. Here rising thles of 28 feet brim over
nned tumble upeiver through the gorge for an
11 or 12-fool drop. When the two levels
are equal, the water remains slack for a short
pericd, Then with the ebb it spills outward
again for & fall of 15 or 16 feet (page 167).

Swimmer (Challenges Reversing Falls

Checking time and date, 1 joined 10.000
otheér spectators one evening to wiatch hushy
Frunk Martin challenge this treachérous gorse.
No one else had ever succeeded in swimming
it. At slack water the rapids are mavigable
for sturdy ceaft during an average one hour
and ten minutes. Bul swimmers have far Jess
timé belore currents thredten to bhuifet them
over danzerous rocks,

“Look!"™ yelled someone in the crowd.
Martin was off the boat. In the tensse, vast
assembly T foond it difficult to 22 But a
view was hardly necessarv: 10,000 craning
comméentntors on banks and bridee registered
the swimmers progress.  Martin had  timed
his speed metioulously, 45 strokes to the min-
ute as a start

Suildenly he speeded up.

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

* Sor “Wew Hrunswick Down by the Seu,” by Luw:
resie T Burpee, NATWNAL Ueporapite Maciase,
May, 1941

Mud and Algue Slicken the Footing
Amung the Sculptures of a Patient Tide

Perstetent as o desest wind., Fundy satler cirves
the rock inla endles arabesgues Dhssolved, the red
satdstone stains the recion’s mod Mals
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Keeping House for Tropical Buttertlies
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Scientists Learn New Secrets of Insect Evolution and Courtship
by Building Butterfly “Hotels” in the Trinidad Jungle

By JocerLys Craxe

Department of Troplcal Research, New York Zoological Soddery

With Photographs by M. Wooedbridge IWilliams

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

fun.

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

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

Sentiment emnds right there, however, he-
cause our studies of butterfly behavior, color-
ing, and heredity keep us too busy to have
much time [or simple ¢ajpoyment of our Hit-
tering pels.

Jungle Stmtion Probes Insect Behavior

Cur laboratory at Simla, in Trinidad’s
Arima Valley, is o jungle field station of
the New York Zoulpgical Society; its director
s Dr. William Beebe. Here we are lenrming
things aboul the private lives of butterflies
that have never been known before®

Perbaps our most {ascinating study con-
cerns their complicated courtships, We have
found, for esample, that in two species the
sarlet color of a wing patch s an important
recognition sien. A male i= most attracted
by a female bearing his own colors.  We now
have proof that orange and bloe are wital
hues for other species.

We know, too, that hindwing quivers, fore-
wing futters, and aerial acrobatics are other
wavs in which butterffies signal one another
during courtship.  And we have even learned
to distinguish four different scents that o
dingle butterfly specles can produce to at-
tract the mile or female or o repel b
Cremmy.

Our concern with butterfly aoology, how-

ever, does not let us live a life of penceful
contemplition, Instead. we often feel as
harnssed az the manaser of a rewrt hotel,
We have to furnish not only the comiorts
of home and excellent food for our insects,
but suitable companionship and nursery space
as well. And we go further by supplying a
mupternity ward and o baby-sitting service,
Finally, few hotel men have to worry, ac we
do, about wild bensts gobhling up the guests.

Lizard “Humbugs" Butterfly

One doy in January, shortly after ouor
nwrrival in Trimidad for the research seasom,
I saw i rare yellow butterfly hizh in the cage
among the jasmine vines, Mapping its wings
helplesslv. A second look showed that the
insect was held fast by a lsree green tree
lizard which absolutely had not been in the
cage when we went away six months bedore,

At my indignant vell, Dre. Beehe, the staff,
and Ram Dial. our Hindu caretaker, all
rushed up to peer through ithe screening,
Meanwhile I climbed on a bench; grabbed
the leard, and released the battersd butterfly,

Ram gave n cdelighted chuckle, “That
liznrd humbug yvour butterfly? | watch him
grow all the tme vou been wope!™ The

reptile must have sneaked in when he was
litthe and found a good living v our lush
ETEen insectary,

This vear most of our bhutterilies are lving
in a big new cage of aluminum frame ol
netting, provided by the Alominum Company
of America and the Alcos Steamship Come-
pany. Designed by staff entomologist Henry
Fleming, it has all the latest improvements
(page 198). The cage lets in the sun gl
air, but keeps the glare out, and stays cooler
than our older broanze-wire enclosures.

Best of all, the new inseclary cinnol rol
of be catlen by termiles. s predecessor

* Ser, dn the Narsowal Coererarnn  Macaoss:
“Whi's Whe Among the Hutterfes,” by Austin H.
Clark. Mav, 1916 and “Strange Hablts of Fomiffar

Moths and Butterftles,” by Wiham [, Showalter,
Judy, 827,






L

T ) ,r"{i =

Ih.rr-..-.ﬂii-: '|-'|.|._-]._ i I|'-.. 'I.,|||i||||'-. 1l."-'.1l'.||

Like Farmvyvard Chickens Coming o Be Fed




196

literally collapsed one rainy moring two
vears ago when the resident termites stopped
holding hands, We cannot, unfortunately,
use preservatives or poisons on wood sup-
ports, lest the chemicals also liquidate the
butterflies.

The scenery inside the new cage is a cross
between a formal garden und a jungle, There
are small trees, grass, a fngstone path, a Tily
pool, blossaniing <hrubs, wild flowers, vines,
wild plintains—even orchids. And the but-
terflies tnke to their new hotel with all the
nonchalonce of seasoned travelers r:he:‘:irtg
in at the Waldorf-Astoria,

IL']_n Beehe Starts “Flutter Inn"

Our butterfly housekeeping In Trinidad
began in 1930 when Williim Beebe bouzht
a wonderful old hoose on a jungled moun-
tninside in the Arima Vaolley. This, along
with 200 acres of surrounding wilderness. he
later presented to the New York Zoological
Society. In a large flat space wriginally
blasted out of the rock behind the howse for
tenni= courts. Dr. Beebe was able to carry
out hiz long-cherished plans for a butterfly
house in the tropics.

My own interest in studying living bulter-
flies—an nmbition that has been abundanthy
fulfilled at Simln—began about the age of
ten, when 1 leaned over o glass case in the
American Museum of Natural History 1o
memorize the name of a8 dazzling maorpho
from Braml.

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

Toaxonomists, working in museums often
far removed from the living insects, still have
trouble in accurately separating tropical spe-
cies. Some kinds, although distinct, resemble
cach other =0 closely that a hand lens is
necessary to tell them apart. Others vary
a0 much from one individual to another that,
withou! rearing numerous broods of known
parentage, it is imppssible to tell how many
gpevies actually exist,

In our butterily hotels at Simla, however,
wee can study the living insects and sort them
put under conditions approximating those of
the open jungle.

As satisfving as it is to ghmpse the flash of
bright-colored wings in the jungle. it i down-
right frustrating to try to study the insects

The National Geographic Magazine

under these conditions. We see only scraps
of behaviar patterns, hints of the reasonys (or
their colors and of the way their sense organs
work. We can learn little of their deélicate
adaptations ta Hving.

Meither can we Jearm much by keeping.
buttertlies in small liboratory cages. (Geneti-
cists and commercinl breederz, i s true, can
raise many gpecies that way., But although
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 a New York
apartment.

We needed a place where we could keep
butterflies under olservation day and night
give them plenty of fving space. bring 1o
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 mountsins, butterilies
are numerous and lively throughout the year,

Trade Wind Demolishes First Guests

At first we hod almost as much trouble
with our tropical insectary as an Eskimo tiv-
ing to build an igloo at the Equntor.

We sturted off with a modest cage of hronze
netting tacked to wooden posts, measuring
12 by 18 feet amd 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
dubbed 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
tertants—two black-and-red erato butterflies
(Helicomins erate fivdara) and a lone great

Scarlet-splashed Swallowtail Caoils =
Its Tongue Like a French Homn

Tiny shinglelihie piates that mabe up thelr sing sir-
fices enrn botterflies and moths the nane Lipldoptesi,
or seale wings,  Sizes vary Irom the 11-Inch wingsgnn
of a gant Atlis moth to the '§-inch spread of the
tiny Neplicnla

This Popilin anchiier, magnified 9 tmes; his - re-
cintly emermed from the chrvsaiis. Beginnlng e s
an g it possed throuwgh the stapes of larva, or cater-
pillar, and pupa, of chrveaalis, (o berome & (ully devel:
oped butterfly (pages 212.215)

The lpscet's proboscis wneurls for [eeding,

i Nutiang] Gerrupsdy B ety









blue  morpho  (MWorpha  peleides insularin)

lgnoring the Bowers, all three flapped wildly
wrinst the roof and later were blown fan
wrninst the west end by the afternoon trade
wind. Next morning there was no sign of
them except lor o few scattered scraps of
blue and scarlet winass.

I took pearly three months to ledarn how
1 keep soveral species of tropdcal butterflies
n .|'|III:_'. topether in the same cave. We fouml
ot Trmidod  butterffies need lots of feep
hade, bright sun, and high humidity—simul-
AT TR TR Alsn, they are as puirticalar about
their food az a spoiled child gelting over the

me=isles, Thir miorphees. for instance.  wotilel

much rather eat rotten bonmanas than <o the
SWEELESL miMCIar f"'n- |"|- 'i"-ll'-lili [ArEIer i1

ol nectar oo Entana blants

Enermes Prey on Winged Guesis

_I'lll-" ||=: (T Fuasis l||'|r|'|.| il =i ]_I_lll]i':".

hut can't stuml overcrowding Vil Al
mll, 4 thee don’t hove o oomor jungeleful of
green growing things aroond them, neitber
ample space, nor sun, nor shace, nor the richt
food o companionshap, por any amoun

- 1) "
tendder  lovinge oare wil keesy  Ehem HviInE

".I'.’lr wo bl legrmed .|_|| I-'||-|' I|,||_'_|'_'- ik
indl more species settled in successiully

A enwhal our problems  with  enemies
nultiplied, and even now they are sl with
s, Lrzards are e Jeast amonye them, al
thourh occasionally n ground-living ameivy
will sneak an througll o door lefl carelesshy
I

-II'I':" irodindd  the lI!I"

ajar. In=ge. he
Dicing s time to cilch an mmele as it sun
bathis carel --|_-. riesr 1t b :|'||II||I|

Laree pravine mantids find thedr way in
now amd then damd erow ot before they are
PRLLEREE BT T TR
Ants are a particular msance, Some pat

buttertty epes wfore | can sather them for

hatching in the hbomtory.  And ther UM
ferce, solitary Rind that will ssize a weakehel
imsect and biternlly devour it abive.  Oihers
T LN CTIECT S, |||||||'-5||;_'_ CHITYINE. ol At lh
insects [wefore we can =alvase the casualties
[or our collectione

Worst of all are the spiders. They stretch
wehs in strategic places and moke 2 oo
lving 1 spite of our precautions. Even
morming the caves are cleared with a broom
||..!_:|| inta nll the cormers, hich and  low
Cro0d houssheeping 18 vitnl

) _|'--I Ehe other gay we caurht & new enee

gt dun-drenched Simla it work, one even more difficull 1o destro

DEscouse i spins no wel, When 1 st e
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Trees cover the slope of Armma Valles o hackgrognd
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orange dryas hanging in mid-air, wings folded,
swaving gently back and forth, When 1
looked closer, 1 found a jumping spider, only
a third of an inch long, gripping the hutter-
flv's thorax with fangs sunk in deep and leg=
clinging. Ite hind legs paid out a fine silk
lifeline, which led up to the leaf half o foot
overhead and from which the spider and
butterily dangled.

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

A= we watchid. the tiny spider pulled itseli
and its enormous prey back up the dragline
to the leaf. Here it began to suck juices
froin the butterily, now quite inactive from
poisan injected by the spider’s minute fangs,

Bangquets Planted [or Fimceky Eaters

Butterfly enemies continue to be our major
problem: in comparison, feeding has hecome
o simple matter, after our first mistakes. Al
the wery hbeginoing we planted . plenty  of
flowers liked by butterlies—Spanich needles,
lantana, and the local milkwend, Now, in
addition, we hang up orchids and other del-
icacies in season, and every doay we bring in
fPesh-cut owers.

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

I¥ifferent species have definite color prei-
erences.  To some, color is even more im-
portant than scent: careful experiments with
paper fowers have proved it Newly emerged
butterflies thal have had no chance to see
real fQowers will come first to vellow paper
blossoms or to blue ones, depending on the
family to which the insects belong.

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

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

at owhkward distapnces from one another.
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greedily on bananas, papaws, mangoes, and
cashew {ruit, all gencrally too ripe for our
gwn Junch table. Nevertheless, we once scan-
dalized] some mango-loving visitors by pre-
senting the wverv first mango of the =eason
to the apprecintive butterilies.

We didn't think that our caised hutterflies
could zet into trouble with their food, but the
accident-prone ones can—and frequently do.
Chne troublemaker is the orange-and-yelliw-
Aowered tropical milkweed, closely related to
the more familinr milkweeds farther north.

The pollinating system of milkweed blas-
soms g 4 tricky business. in which the mon
arch hutterily (Danens plexippus) often plays
an imporiant part, Here in the tropics, as in
the porth, these sirong fyers o= milkweed
both for Tood and for laving egis, The Towers,
however. are nnot convenient for a big hotter-
fly to stand on, being small, slippery, and st
The
monarch, therefore, often ships while dining,
hi= foot catches Lirietly deep in the hlo=om,
andl in the stragele peeded to pull it free a
nollen sac may stick to his leg and be car-
ried off to another blossom.

Many butterfly species that are fond of
milkweed pectar, howéever, are not o strong
as the monarch, ‘So they are often caught,
uswilly by the proboscis:  They may flap
wildly in the trap for minutes ot p time.
Usually they free themselves, but occasionally
I have to come to their rescoe.  They never
seem to learn from their horrid experiences
and at the next chance flutter right back
into trouble,

Tame Inscets Flarass Photographer

In our work with butterflies one of the
bigeest and best surprises has been the aston-
Ishing tameness of some species. 1t Is like
the differences among ducks.  Some of them,
mallards; for instance, are easily tamed and
settle intn a barnvard as if bom there. Others
never become domesticated,

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

Even the easily tamed ones, however, muay
take a long time to settle in, 1t all depends
on whether the cage is alreidy *sessoned”
with hutterilies of their own kind, Hutter-
iy odors, clinging to screens and plants, un-
doubtedly make the difference. There =
nothing like a whiff of its own scent 1o make
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hiz fash-gun cord, doubtless mistnking it for
the stem of her proper vine.

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

Yet when I free him after no few days, he
will zo0m out the door, scar 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
hon constrictor mav. seem very much as usual
to a casial eve. bhut an ailing butterily 15 un-
mistakable, He hangs motionless against the
screen for hours or bats about high up nedr
the nd;_qepﬂ]'re He hasn't any appetite, never
takes part in the giddy chases of his healthy
companions, and may sp-En-l:l the night sleep-
ing alone instepd of joining the saung on the
twigs or leaves of his particular roost.

If his ailments are due merely to a kind of
shock after eapture, or plter he has had his
color changed lor experiments, a good night's
rest will wsually hx him up.  Sometimes |
sprinkle a bit of honey on a flower and gently
slide it under his proboscis. It may have the
same swifl effect as a piece ol chocolate cake
offered to o small bov in the duthps.

Incidentally, shooing a butterfly where we
want him, whether to breakfast, to bod, or in
the direction of another butterfly, just won't
wirk, (Amy buttertly can be as stuhborn as
a mule,) We can only stir up a Inzy one—
lots of species toke noontime siestas—and
hope that he will ffutter in the right direction.

Sometinies a reluctant suitor can be led, by
means of a spriv held carrot-in-front-of-nose
fashion_ clear across the cage to the side of his
potentizl mate. But after that the procesd-
mngs are strictly up to the butterilies.

Courtzhips are usually dizey affairs, with
the male fanning perfume over the female and
flving high in whirling<dervish duncee, In
fact, observing butterfly courtships is as hard
on human neck muscles as watching pilots do
stunts al a country fair.

As recorded by human eves and noses, here

iz what bappens during a typical courtship.
that of our erato butterfiies, The male usu-
ally finds the female as she sits on o leaf,
gently waving her wings, Sometimes when
he starts courting, she taked off, and they do
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 apninst her. practically touching
her hindwings with the tips of his front pair.
She then thrusts from the end of her abdomen
a pair of Liright-yellow scent glands while she
Hutters her hindwings; doubtless the fanning.
witlts 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 fragrant scent scales
—these we can smell—are uncovered: in this
species they are set among a band of silver
scales on the front edge of the hindwing.
Finally he linds on the leaf beside her, and,
it all hae gone well, they mate.

Most courtships, however, are casual firta-
tions only. There i8 o briel chase, a few
Mutters of the female’s wings, o few swoops
by the male, like a pilot buzzing & grounded
plane, then ecach butterdly poes its way,

Females lgnore Wrong Swains

Our mast detniled studies are being made
of Heliconins erato kwilorn and Helicondus
melpomene, two slow-fluttering species of the
deep jungle.  Hoth sre black with scarlet wing
patches and extremely difficult to distinguish
in the field, However, we found at least one
imeresting difference in the courtship proce-
dure between the two species.

The melpomene male always starts wafting
his scent over the female's odor-receptive
antennae while he is hovering in front of her
{oppasite), while the eryto male first fans an
unscented breeze 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 hvlbiridize,

When you see two butterflies chosing each
other in your own garden, vou are not peces-
sarily watching g courtship, even one of these
casunl affairs, Just as likely it is two males
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engaged in n territorial dispute. Possibly it
i= only n =ocial whirl, or o male mistaking
another male for a fémale. It may even in-
volve an old busybady female who, alter her
eee-laving chores are completed, spends a lot
af time taking off after old anil voung of both
sexes. Nothing drastic ever happens in these
mix-ups; the partners simply separate aml
head for the nearest flowers.

Scarlet Bands Warn Enemies Away

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

The first subject we chose for stody was,
agnin, our okl friend erato. We wanted par-
ticularly to learn if the band of flame scarlet
across the black velvet of the butterfly’s wing
wias of any use in 1ta social life.

We already knew one use of that band: it
s a clissic example of warning coloration.
The pnudy erto seems to be distasteful to
almost every animal which would normally
munch a good-sized insect. 1§ a hungry labo-
mlory fr-m._; makes the mistake of ﬁnamﬁnn MR
at erato for supper, he gags as it reaches his
taste huds; then spits it out with bulging eves
and paping mouth and shakes his bead em-
phatically back and forth

Lizunrds and hirds reject the buttertlies with
equal vigor. And a pet monkey, il he picks
gne up a4l all, sniffs it (astidiously, make= a
face, lets the horrid object go, and spends
minutes scrubbing at his small black honds.
Only the insatinhle spiders and ants of the
butterily houses will make safisfactory meals
from unfortunatle eratos.

So it seems clepr that this msect offers a
pood example of warning coloration: o butter-
flv, protected by un unpleasant smell and
taste, tells enemies by its brizht colors that
it is best left alone.

To find out if economical noture had given
the paudy red patches o use in courtship as
well, 1 worked out 2 way to change the insect’s
colors.  This was a ¢hore, since no butterfly
ean stand much handline.  Also, chemical
bleaches nol only faded the colors hut were
hard on the insect. Unlike peroxide Wonds,
a bleached butterfly has no enerzy left at all,
However, 1 finally worked out a method using
fast-drying lacquer such as hoye employ for
model boats and planes (page 201).

In painting a butterily, I always try (o work
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at might. At that time it scarcely wakes up
and is less bothered by the messy business.
I put it into a small glassine envelope, and
that goes into a little gliss-topped box, A
stream of carbon dioxide from a small fre
extinguisher then nnesthetizes the insect.

After that it is placed gently on an insect
spreading board, just 5s if it were poing to be
pinned and dried {or exhibition. s wings are
arrunged under strips of paper. H 1 am
clumsy, or in g hurry, or somebody comes o
talk. the butterfly wakes up and T am in
trouble. The result may be rubbed scales
broken wings, or o battered escapee.

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

In a few moments the paint is dry, the
board bs carried 1o the cage, and the fasten-
ings removed. Then the fnintly stirring but-
terfly s hung hack among its fellows on the
roosl,  Next momning there he is, flexing his
newly tinted wings and feeding 2« usual, none
the worse for his esperience (page 200).

Felt *Butterflies™ Attract Suitors

We have also experimented with imitation
butterflies made of foppy felt oo a bamboo
wani. ‘The stick has a tiny magnet from &
kitchen Dbulletin board gloed to one end, A
butterfly model of black or colored felt, held
by a pin, is laid agninst the magnet. Live
hutterflics sometimes dash at it, or flutter their
wings in courtship, when we waggle the model
appropriately  (page 204). The advantage

(Continued on puge 217)

Winged Acrobats Hang Upside Down 3
Béneath Their Shattered Husks

The caterpiilur, u stugmish pedestdan, nters this
third;, or chreaalis, stamge ol its life to be mwhorn &
crentare of the alr.

Within ihe shell-like casing the farva of most speciey
rxchangms 16 stubly legs for & jointed stilis, A surk-
ing proboscis supplants poweriul jaws, compound eyes
repilice simple ones, and wines and anivnnse sprout
seemingls from nowhere,

Transtormntion complete, the youny butterily
|r:-.1|r;:tl restmnining walls and steps forth a gleaming
aduli.

Neticonens melpomens adults, two bours old, stretch
wings {or their Tirsl fight.  (Magnified § tHimes. )

£ Mattins!| eaprapiig Bealaty

Eodsrermm=s by M. Waodtrildgs Wil kams
Msarjunal ﬂlllﬂﬂ-h-lll"'himuuu-.l.
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of the models over painted real hutterflies is
thut we can eliminate the effects of odor;
results here are due to sight alone,

Our findings from all this painting and
wageling have taken severnl easons to ac-
cumulate. but they are unmistakable. In
spite of the importance of motion and scent
in courtship, true color also means something.

Generally, the closer the color is to the
eratas’ 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 wallflowers, Sometimes
such a black one will waggle her hindwings
a5 a mald passes by, or even spring into the
air and chaze him clear across the cage, while
the male poes unconcernedly on his way.

FEgg Lavind Conhned v Certain Plants

When It comes to the fundamental business
of maotherhood, however, hutterflies pay little
heed to the color of plants on which they lay
their egas. 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 thosw profitable acci-
dents that can happen in any Iaboratory. He
wanted. just for fun, to have a jungle vine
growing on his desk because he likes to watch
ita tendrils curl. So ome day he went out into
the green tingle behind the house, dug up the
first attractive little vine he saw, pul it in a
pot with a stick to cling to, and kept it
beside his microscope. A few dove later he
saw a tiny vellow caterpillar gnawing on the
topmast leaf, 1t had obviously hatched from
an unnoticed egze, already lald when the vine
wits transplanted.

For twelve days be let the caterpillar grow,
to, the detriment of his tame vine. It ate all
the leaves, stenm and tendrils, bot economi-
cally, from the top down, with a nice instine-
tive regard for not cutting itseli off In mid-air.
After shedding its skin four times. it was a
handsome caterpillar an inch and a half long,
white with black spines and yvellow polka dots.

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

For the past 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 Explwers Club, and other inter-
ested contributors.

We brought back to Trinidad. by air and
seq, living egys, larvae, and a few prospective
parents.  Eventually we reared brothers and
sisters with markings that once would have
labwled them as distinctly different vareties.
Wing patterns ranged through o rampant
variety of scarlet amnd vellow spots and bands
and often blazed with sunburstz of radinting
lines. By breeding these unpredictable in-
sects, we hope to learn more of how charac-
teristics, both of structure and of behaviar,
are inherited.

Butterflies Lead Adventurous Lives

This evening ['ve juost 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 rocsting companion-
ably on the same dried vibes they have osed
for weeks.

By the paint spots on their wings 1 know
all their pust adventures. Yesterday this
erato escaped from o spider web, and 1 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 bath the other butterflies, And just this
morning the bigeest melpomene of all becamie
a grandfather for the third time.

They are a fine Jot, and they are teaching
us o greal desl—aboutl themselves, about in-
sect behavior in general, and éven about
evolution in the broadest sense.  And before
we go north for the summer, we shall have
the fun of watching them fiy out of their
cage, sall over the garden wall, and vanizh
into their ancestral jungle,






Kachinas: Masked Dancers of the Sourhwest

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 Aduihor

HE Kachinas were coming!
A masked dancer, mounting 4 roofiop,
signiled that the Hopi gods were aboul

to visit the village of Shungopayi.
Cars and pickop trucks loaded with Tndinns

sround to a halt, An expectant hush, hroken
biy the whine of 4 cruel February wind, setthed
aver the village. Dogs slunk into corners;
wornen gave up their happy chatter and souphit
vantage points in doorwavs and on rooitops.
The: I6-day Hopi Bean Festival was ap-
proaching a climax.

Masked Gods Bring Blessings

Out of the desert beyvond the wvillage
marched 70 fizures—weirdly masked, garishly
painted, wverdantly draped n  evergmreen
branches, and attired in a veritable wardrobe
of other sacred symbaols.  These were the
Kachinas, the supernaturnl ones. incarnate
lesser gods, ancestors, messengers of the gods,
bringing bhlessing= and happiness to the peo-
ple.  Some marched as solemnly s bishops:
others scampered and tombled, ran or hopped.

A medley of noises shattered the silence,
Sleigh bells and shells tinkled on the dancers’
bodies, drums beat ke magnified heprts, and
rattles imitated the clatter of rain. The zentle
oo of birdealls mingled with growls and
shirill whistles.

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

+ Crow Mother, in Crow-wing Mask,
Watches Ritval from o Kiva Roof

Pueblo lodinns of Arpona snd New Mexics ven.
vrate o multitede of spirilts rankiog just below the
major wods. They call these supernatiral belnes

Rachines, from the Hopt words mianing father of
hife. Al {estival times the Kachinas make visits to
the purhlos. bringing the blessings of min and fer-
tility, tenching diacipline, and rewarding o,

Here the Crow Mother, impersonnted by a member
of the epposite sex. holds o bough of everpreen, sym-
brial ok etermity. The deéerskin masek s never doffed
during a ritual, Tadder pole clutched in hand Jeads
inte a kiva, or ceremondal chamber

O Nattimal Oesrrepbdn S| ety

gignals, (Mher Kachinas., serving as police.
men, moved into the crowd, pointed yuech-
leaf whips at meén, and ordered them to
tuke off their hats. Ogre Kachinas directed
traffic and cleared the dance grounds:  Still
others moved in rhythmic procession around
the Eforkonvd. the ritual plaza.

No one dired to speak to the Kachinas or
to touch them. But the spectators felt a
sense of tremendous emotion, as if a ripple of
life had suddenly flonded this dusty village
in northeastern Arizona’s Hopi Indian Reser-
vation. Ecstnsy it their faces,

My own comfortable white man's world
seemed to dissolve. Could this be 20th-con-
tury America?

Puehlo People Older than History

The Hopi number some 3000 of the
approximately 22,000 Tueblo  people—Hopi.
Zumi, and Rio Grande tribes—who have liverd
in the Southwest since prehistoric times, These
tribes are successors of the primitive Bagket
Makers, who came into this resion before the
time of Christ.*  All are related culturally.
but not linguistically ; - some speak a tongoe
akin to that of the Aztec,

They live in Arizona and New Mexico
reservitions, slongside some §5.000 Nawvajo
and Apache whose ancestors migrated into
the Southwest at a later time.

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

T'he Hopi believe therr Kachinas live in the
spow andd ice of the high San Francisco Peaks
near Flagstnil, Artzona.  Borrowing the bodies
of living men, these lesser gods visit the
villages to distribute presents and recejve
prayers to the gods. He who wears the mask
of a Kachina believes he losés his personal
identity amd assumes that of the spirit,

® Sue “Inefinn Tribes of Pueblo Lamd,” hy Matthew
W Stiriing, Narroxnar Groceaemoe Macarse, Novem-
ber. 1040
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The Author

Buffaly B stories, resd as a 10-year-old Freoch
by I Egdp, gave Paul Cose an interest in Amierican
Indians that shaped his entire career. In 1910, as 4
teen-ager, be sww His first Tnedians; they had crossed
the Atlantic to toach woodernft to the French Boy
Seouts, of whim Coze was 4 [oundee. In his search
for nuihentic bocks on Indians. be lenmmed  Englink,
reael some 300 works, and then with a colliboratar,
Riné Thevenin, producmd one of his own in French,
Manners snd Customy of the Amerfcan Jodian, He
has-since wiitien five other

Mr, Coare first visited North America in 1928 later
b clirected an expodition to stody the tribes of north-
prn Canada [or the Museom of Man in Parls, Now
8 United Sisies citizen, a1 recognized guthority on
American Indinns, und an established painter whoss
works hang in 14 museama, be s on hopomry mem-
ber of seven Ismlian tribes He aceves France as [is
consulur ngent in Adeona, fiving the Tricolor over his
sfiprtly and art schaol in Phodnix.

All the average traveler sees of this cult is
the Kachina doll, o masked and painted
mininture (pages 226 and 235). OFf the thog-
sands sold every vear at roadside stands, few
are the ritual dolls mide by Indian carvers;
mast are turned out by Indian employess of
white men.

As Santa Clous tnkes gifts to our children.
s the good Raching carries dolls to Puehlo
girls and bows and arrows to the boys. Pueblo
children studs their Kachina dolls as our boys
and girls learn the catechism,

For the past five years Violet and Hownrd
Scimatewa, a Hopl couple living i Phoemix,
Arizona. have looked out for me like a mother
and father. She dusts my studio; he gar-
diens, makes repairs. and sometimes helps me
oive French wvisitors u 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 said, “There is-to be a
Bean Dance. Are vou going?—her oblique
way of inviting me. And then she added,
“Sally wants o go, too.”

Sally, her 19-vear-old davghter, is a high-
<«chool graduate and working stepographer.
she knows all the lstest hit tunes and can
singr them with a better accent than mine.

Why did Sally want to go? 1 have learned
not 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 Waiy, wanted to
uniderzg the initiation ceremony; she was
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offering her hack to the yuccn-blade scourges
of the Whipping Kachinns,

For =even hours we drove through moun-
tains and desert, until finully a dramatic twigt
in the road carried us up to lofty Third Mesa,

Most of the Hopi villages =it on three
templelike sandstone plateass named First,
Second, and Third Mesa, according to the pio-
neer’s point of view as he strupeled west
EFach has its specialty in pottery or basket-

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

against the native rock, cling to the mesa-
tops like eagle nests, Some of the villages
wear an aurn of mre, One can puess the
century of a house by the styvle of its win-
dows. Some show antiguity’s fool-square
openings; others present today’s prefabricated
millwork. Rooms are piled on rooms with
a sethack effect, ending in a penthouse. COhut-
door ladders lead from one story to another.

streets laid omt like the winding limes of
jigsaw puzzles lead into central plazas. There
the visitor may find only a lonely burro, a few
children at play, or girls carryving water on
their heads. A captive eagle may be tied to
a pole atop the tallest house, awaiting sacrifice
jfor its magic feathers.

Town Split by Push of War

Our first stop was Oraibi, oldest continu-
ously inhabited 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
supgested by the United States Government.
The Hopi, the “peaceful ones,” settled the
issue without bloodshed, on a sindstone plat-
form back of the village. They drew a line
on the ground ond asked all men o declare
themselves, to select one side or the other.
Champions of both sides then began a push
of war, stroggling to drive opponents across
the line. The ones favoring change won, and,
by terms of the agreement, the conservatives
abandoned their homes and Tarming plots
and moved away. Luter they founded Hote-
villa and Bakahi.

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

®= For an account of the determindige of dates of
these enrly settlcments, see “Secret of the Southwest
Salved by Talkative Tree Rings,"” v Andrew Elllcold
Crouglazs, Naviixan GeoosarmEn Manaoss, Decem.
ber, 1939,




Stouted Ddancer Sets Shells and Bells Tinkling, Yarns and Sashes Swishing
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Kiachinas: Masked Dancers of the Southiwest

<end] their children (o high school. More than

200 of their younyg men fought on the battle-

fronts of World War T1.

At Oraibi | made arcangements for two
nights' lodging, und we drove on. For din-
ner that evening we were guests of Howand'’s
refutives, who live in Hano on First Mesa.

We ate by the beght of o keroséne lamp
while enjoving the warmth of coal minel on
the Hopi reservation, o small enclave within
the huge Navajo reservation. Gay linoleum
covered our hists' floor; Kachina dolls, calen-
dar<, and medicinal herbs hung froom white-
washed walls; @nd praver sticks dangled from
the rulters.

These pruyer sticks, called bakes, are tipped
with plumes and blessed during ceremonies.
Symbards of the pravers swid as they were
fushicned, bahos store Hopi spiritual valoes,
Like Buddhist prayer flags, thev gusrd fields,
shrines, homes; and even automaobiles,

Hopi delicacies covered an nilcloth spread
on the freshly scrubbed Qoor. We had bean
sprouts, mutton with hominy, corm pudding,
coffee. and piki, a4 paper-thin corn bread made
with one sweep of the hamd from batter dish
to the hot surface of a flat stone:.  White pes-
ple trying to make piki invariably burn their
hands,

Rachmas Dance in Ancient Kiva

To see the kiva donces that night, we
walkedl by starhight to 17th-century Walpi.
following rock trails worn smooth by the foot-
steps o generations (opposite).  Ladder poles
sticking into the sky like fingers identifierd
the kivas, the Pueblo undersrounmd ceremonial
chuombers, even in the dead of mght. Though
these are usually closed to white visitors, we
wore nvited into the small Snake Kiva, so
old it must bave existed in the time of the
Spaniards. 1t was crowded and hot; we could
see why the conquistadors had dubbed the
kivas oofufor, or ovens.

Humbly dressed in tattered clothes, the
clan priest tended the fire and welcomed cach
magnificent group of Kachinas, who shook
ratties o gain ndmission. He blessed each
dancer with a1 pinch of =saered com meal
sprinkled on the right shoulder. Then he
laid a welcoming trail of meal, the Hopi
“happy way."

Team after team, in masks and costomes,
delivered their Blessings and sine and danded
half an hour to the boat of o drum. Women
spectiators frequently asked for encores.
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Taking leave, the Kachinas handed out
oranges und candy to the childron and some-
times medicinal herbs to the elders. Then up
the ladder they went, to complete: their tire-
less all-night rounds of the other kivas

Bean Sproots, Magic of the Gods

The pale-green sprouts of beans prowing
agninst kiva walls are an' unespected sight
in February., The Hopi call this happy sepson
Powamuya, or Powamu, Moon of the Bean. o
traditional time for Kachina visits. The Bein
Festival, a portent of spring, asks the gods to
purify man and the earth, The humble bean
symbolizes [uture ors.

Before the Kachinus appear at Powamuya,
every farmer gathers earth in pots and tokes
his offerings to his kiva. There the beans
sprout in darkness, forced as in a hothouse by
the heat of an old-fashioned fron  stove,
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 permils,

Every Hopi kiva has its sipapund, the
sucred hole In the foor that represents the
womb of Mother Earth, from which Puehilo
prople believe the fiest men emerced.  Kiva
culture may be traced back to the Basket
Makers, who protected corm in round cists, or
birrows, dug into the grommd.

Enlarging these digeings, the Basket Mak-
ers created pit houses to shelter their families
Learning to build above groumd, their -suc-
cegsnrs. the early Pueblos, erected the first
dpartment cities in North Americs, piling four
anl five stories one otop the other,

Today, as if by a mysterious facial memory,
the Pueblo people preserve the cist and [;it
houses in the kiva, man's birthplace, and the
original man in the masked mudbesd clown
(poge 234 ).

Crirl Gets o Ceremoniul Lashing

Puehlo people, so named by the Spaniards
who found them dwelling in pueblos, or vil-
lages, might better have been calléd kiva
people, The kiva le to the Pueblo what a
church is to & Christiin. What j= more, it
is hiz club, dance ball, playroom, art studio,
and cccasionally his sanctuary from women.
The kiva dancer, by custom, turns celibate
days before n sacred cerémony begins.  Sim-
ilarty he eats nidther salt nor meat.

Late that night we drove o Shungopavi
and Tovnd Sally hoaed undergone ber initiation
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Rachinas: Masked Dancers of the Southwest

at Hano. She was unusually meditative and
did not join in the loughter and singing, The
Kachinas, who vary the lashes to suit the in-
dividual’s needs. must have considered Sally
a goodl 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 Insh—to prove that 8 “man”
can endure pain, though he be only eight vears
ald. Boys had already fortified themselves by
rolling in snow and performing. other manly
test=,  Following the Hopi Way, they had
learned  seli-discipline, obedience o elders,
cheerfulness, and humility,

Then, led by a clan uncle, the hoys marcheid
into the kiva, removed their clothes, anid held
hands in the air. Kachinas in frightening
black masks danced in and fogered bare bisdies
with sharp yucca blades.  Crow Mother, in
her winged beadidress, watchied the spectacle
(page 218), But I did not have the right
o see these secret ceremonies.

Such a' flogging may be painful, hut it & not
humiliating., On the conteary, it i considered
an honor, a challenge successfully passed by
bodyand soul. 1T have known Indian men and
women of all ages voluntarily to offer their
backs as if to purge away guilt, “Ceremoninl
Hogging.,” one Hopi told me, “is & reminder
that life itselfl will whip us unless we go the
Hopt Way.”

Kachinn Lash Teaches a Lesson

Not only the initiates, but alse vounger
children undergo testing. Once [ saw Ko-
shares, ns =ome of the Pueblo clowns are callesd
(opposite and page 231). offer forbidden
cigarettes to a circle of hoys, Tmmedintely
an Ogre kachina arrived to punish those who
had vielded to temptation. Seizing the cul-
prits, he growled and made terrifving gedtures.
One by one he allowed them to escape, until
only two remained.  Then o mother ransomed
her son with the promise that he wonld mend
his ways. As no one was willing to intercede
for the last boy, he got two good lashes. All
these events proceerded according to the eld-
ers plans.

The Hopi parent does not spank or slap
& bad boy; papa has no woodshed or rzor-
strop.  He simply calls on the messengers of
the gods to scare the child whe cannot be
reasoned with, or, in an extremé case, to apply
the lash. A terrifving giant with faneed and
snotted mask, yucca whip, and a sack for
evildoers wastes oo time coaxing; he wallops.
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The Kachina-spanked child never forgets the
painful lesson,

Bovs cheerfully gather firewood @ wirls wash
the dishes and tend the babies. Pueblo In-
dinns have very few juvenile deélinguents, win-
dow smashers, or bruwlers.

Uther Kachinas distribute presents smong
the worthy. The Puchlo takes pleasure in
giving: he scarcely ever visits friends or rela-
tives withoul presenting and accepting gifts.

When teen-age Ben Quintana of Cochiti
Puehlo, New Mexico, won a $1.000 award in
1840 for a painting. he donated virtually all
the proceeds to his village., Later this talented
artist guve his life defending the United States
in the Pacific.

Frequently T have seen peaple on rooflops
throwing to their neighbors in the plazas all
sorts of gifts=—Indiun baskets, pots and pans;
bve-and-dime-=tore chinaware, froit,  and
cannod goods.

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

Drum Bestowed for a Song

I have my own token of Indinn gencrosity.
A prize showpiece in my ‘studio is o valunhle
skin drum that was given to me literally for
3 osong 17 years dgo,

Cme day | wax driving Tewaguaptews,
leader of old Oraibi, to a pueblo outside the
Hopi reservation. In a congeninl moment, he
beman singing a Hopi song

Now, a2 any of my white friends can tell
you, I croak rather than sing. 1 could not
sing a word of “The Star-Spangled Banner"
or my mative "Marselllaise™ if Franco-Ameri-
can relations depended on it. Butl for some
strange reason 1 can chant Indinn songs,

And = [ answered my zuest with a Cree
melody 1 learned in Canads, He was so
delighted he made me stop the car, get out
on the roadside, and demonstrite the Cree
dance steps. Navajo families passing in their
wagons smiled approval.

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

Among Puehlo tribes | hove gained some
shght reputiution for my version of the Yei-
bet-chiai, n part of the Navajo Night Chant,
which | have witnessed more than ten times,

It all started in Walpi, where some friendly
clowns dragged me into the plazn and asked.
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“Are you a Navajor'—an allision W the
mustache that | wear, in common with some
MNavajo,

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

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

There T wis, facing an avdience on the roai-
tops, with no magic. 1 made over my red
handanna scarf into o Navajo kerchief and
contrived @ rattle out of tin can and pebbles,
Then, chanting and uttering covote yvells, |
led a dance acrods the plaza, and six clowns
in painted stripes followed in single file.

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

Food Lures Clowns Away

Last year 1 took a few members of my art
classes to u Kachina festival. The head
clown welcomed us with the amnouncement,
“The hanana clun has arrived”™—a pun on the
Hopi word bakena, an Anglo-Americn,

dAre all these your wives?” gigeled the
Hopi. pointing to the female students,

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

With that the clowns—short. fat. crowned
with cornhusks, their seminude bodies gar-
ishly painted with clay—found stools and
compared their height with that of the girls,
who towered a head above them.

As the clowns fumbled for the purchase
price, 1 could see my students growing nery-
ous. 'The duy was saved when a clan aunt
rushed in with a bowl of food and lured the
clowns away,

Evervone stll 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
traditional entrance upon the stage. Then,
simulating an accident, 1 fainted in the ploea,
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 contents as they bumped
into 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

8 pan of water, and soaked the bufioon, The
crowill was in an uproar, volcing its approval
of the turnabout on the clown.

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

Rachina Flogs Lagiing Visitor

Years apo, attending a Bean Festival dance,
I tangled with the Whipping Kachinas., [In-
dian friends and T watched the public per-
formance ontil the moment when Heoé-e, the
war maiden, climbed the highest dwelling and
waved her quiver as a signal for non-Kachinas
to clear the streets for nosecret ritunl,

My friends, shouting wamings, man for
ground-floor apartments as if a1 bomb had
dropped, hut, loath to miss the climax, |
klowed to n crawl.

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

I took ofi as if the devil were at my heels,
Just s [ reached the first 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, o single lash across
my thick jacket which startled more than it
hurt.

Someone dogeed me into a hall-open door.
“He got vou,” people Inughed, As if it had
made me one of them, my misfortune cemented
an enduring friendship,

Doaors and curtains remained closed until
the secret part of the ceremony ended. Only

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

Before tnking part in o sacred rite, this Rio Grande
clown swallows medicine that enehies him to eat
moee than appetite diviates. All day bhe waniless
among the people accepting food [ his balging mididie
shows where U goes.

When leading Kachina donces. he 85 8 model of
sobiriety; a lew seconds laler be may meke the
watermelon fenst an epdec of buffoonery

Skeletonlie cluy-mned-charcoul stripes pdormn face
antl body, Tufte of shredded corpbusks protrode
Hie horos {rom the rowhide headdrees,

" MEl ) Aediijihle f=inmF






one little mirl, torm |'|_'1' CHFTasIEy daredd to peep
ot Imstantly an onunous TEp raftled] the
disr, and the child ran crving to her mother,
certnin an Oore Raching would sisal her sson

Finully. in some fasiion unEnown to me
the “all clexr” sounded, and evervone walkesd
into the ploea.

hat was another yelr

the concluston of the B Diance, 1 saw sun-

_I'|I|-r|_' i"||__rl||'|_!:|_ it

set's alpenglow tiouch the distant mesas while
0 band of initintes macched out of the tor-
wineteen hovs mbed
white and masked in vellow and black car-

1;Ir||i_-4_' ‘_'hl"l.':'!!lll'l'l ]

ricdd tender vreen bean sproute freshly har
vestell in the kivas. With this ssmple act they
proclaimed faith that the generations of man
like the life locked up in a bean, would nol
perish but would endure through eternity

Duneers Pray for Rain

In historical times the Lhree mesas werl
ereen with veeedation, But with the cubiino

of timber and the increasing arndity, they

became wvirtunlly bare. Only a few springs
low, and waler is precious

Each vear about hall the Hopd villages per-
form the Snake Dance., & praver lor rmain
Thourh it contains mysteries beyond oor com-
|l|:|-|||'|=_-.|la-1i ||'||;" '-._r'|=!.'_-|- |1.-:‘||| i- ol o |~.:|-'|'.ir1.-.
ceremony, and its costumes are drab by com-
(TS0

In August the tall white cottony clouds
that so often pour ram on other parts of the
bypass the semiarid Hopi
mesas, [hen the Anlelope Society gathers

:"‘i'--ilr.ll'l.'l.'l.'-'l TTRE Y

in s kiva, amdd the Snake Sociefv poes inlo
the desert to mther oll Rinds of reptiles,

Face W face with o colled rattler, the
patherer hlesses it with corn meal, strokes its
hack with an emzle feather, and addreéses it
with |i|i-||1|'-':__l_lr clan titles,  As the serpond
uncoils, the Indian grabs it and thrusts it into
isAck.

Collected within the =nake Kiva,

tiles are fed, washed, and addressed with sones

the rep-

or 50 | am told, for few white men heove
witnessed {hls ritual. The Hop advise thisr
‘elder hrothers™ to craw!] down to the ander
watld anel hee the rain eods to let down thisksr
hair. the long gentle streamers from " Teminds
raln clowds, which Hop farmers:esteem abose
sndden and vinlent “male” rn

Cin the sixteenth aftermpon comes the cere-
mony scores of white visitors gather o watch,

Long asa, “eeing my hrst Snake Dance, |
ook the precaution of standing on a rooftop,
(e minute 1 observed the restless shufiling
Intiv the plaza

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 painted their faws white or blue
nnd wore bair loose und long.  The only sound
came from chonts and the Antelope dancers

ralles
Snakes Writhe in Dancers’ Mouths

In 4 corner of the plazs stood 8 pyramd

ol twigs A brown atm thrust out through an
oeninge to deliver the first writhine snake to

the head man. Takine it in a bhare hand, he

muade o elort 1o wicd ofl the fanes,  His

.i_-:l-]:- . [N ACCOmEnying CEnCe 'n'.'.l'|'1'l| nn
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Tewa londians Give 8 Corm Dance in San lldelonsa

_-'i,-.., |"'|.|.'-||ir||.1'-| Shadinws |.L'.-|=-il|u.'1|

Christing eomverz o thn SNew Medroi

. | WErEag |.'!|| 1rk [H | li ||r_l'. '||' st ]_.'.'-. | 31 :'|'|.; nesiy iy ANr |_-.':'_J|
s ERntT Fenthers, fox ghin, anid =zl fiv from a3 Eiva banner that purifies the dancer Men s mattles and
s mmatate the sound and appearance of rin. Women, alte ||||'|||_ 2% 0 daneoe feam. stand in Bare feel Lo
egire=2 kKinship with Mother Earth. Choro on Aght chants sones, besils droms, and carrh virirreesl boa e his

ergle feather to capture and hold the snoke’s

regaimied his stnde and  finished the
akttention !

itance
he pext day bhe went pbout his b
(Mther dancers pocepled scaly  burdens,  though nothing had happened
anced] in & ciecle, and wheelsd back b the [
smake gl foff e, Tn tarn, each snake wias vemir dealer 1 bhad seen wearninge white
carried in the dancer’s mouth, then releaséd.  clothes the week before in Winslow, An
A\ iloeen Teet from mv oeéves, a mouth-hekd Viter hall
Fattier turped and sank M5 ones mto

SIS AS

a-'.'1|".-'|,'-'| Eilli |l.-i'!I:-'|i I":.-,r'u- BT 25 0 sSTHl-

A
AdNA
an howr or s oof |L.r:._i1'|:_' ||'jl
e pPErlormiers

relessed thedr Durdens i the plaza
ilance Cleek Loginge controd, fhe  moan

aril the snakes crawled toward the firs

ling
af spectntors below me

seemed on the verge of fainting. but quickly Not a Hopl woman



or child shricked. Before the reptiles could Elidér brothers,” they said, according to
pacape, the antherers took emele-wine feathers ritual, “crawl down in vour holes to the un-
aid steered thent into the center of the pliaga derworld and ask the min gods (o have
Nuw & housewife Jed into the plas 0 pro-  mercy.”
cesston of maldens In thelr characterista: but- .
iyt R e e Downpour Follows the Kitual
coiled bodies. the girls showered the snnkes A Hopi friend beside me turmed and re-
with sacred corn meal.  Momentarily, 1 had  marked, “Evervthing is fine now,” He meant
the illsion of a giant dish of living spaghetti  that rain would come withm the next fou
spirinkled with powdered gheese. (dnvs.  Actually. the wisiting white men hut
Four runnéers rushied in. gnthered 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 mucddy

the compass, and released them Fr oul m wiler
e desert Indinn faces shone with delight, Evervone

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

Funl. Mew Mexdco, B8 0 steoessor o rained *Cibobis,” whise son-rilded walls 1in 1539 lod discoverer
Fray Muorcos de Niea to believe he hail shrhted 2 golden o Fartgne-hunting Coropado explinded the myth
w viear biter.  Blonketed mudbead clowns, whose masks ssggest the carthborn first men, flank the damcern
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put ot pols and pEins W calch the
drogs,

If rain does oot lall, the priests assume that
spumie dancer hos (mled o observe all the cere-
moni] requirements of has harbored a pro-

[ATECIHUS

bane  Ehoughe,

Hopi Rites Remain Seeret

A\t sunset | walched the purification rites

o the dancers.  Cerémoniowely the men drank
an emetie 1en Lewming ower o cliff, they

The followinge dav

emplied thelr stomachs,
e b returned] o normdl
I have psked Hopn men why they under-

Children Keep Watehh from Rooltops
Pracct af Heblt spirknkles o b ol meal, i substamey
e b=es (o hless Ly AHT Tm This  hallventurs "'Ill
fnctire recapliuares the aura ol ._'-'|_::|||1-!. ||.|_|-

i L

Demugod Ho-te Stares with Godidle Eves

.].I'.I-_' lcral-Riech dol]l 15 0 pertect
fedl Ho-te dancer, whii i

] . - i - B S .
il kit are in the classic Kochinn stvle

[REFTTEY AL 8 1l

arties bow apd armowe.  Magh

[he only answer
| can get is, “Coond for the body

il bow do the snake-latten dancers sur
vive?  White men have naol
H gl Biut Beeve offieres] thesi
that, the snnkes” venom 15 exhausted by teasine
them o that th
their blood by taking deses of venom
v ik

When 1 ask Hopi friends for an ,-1.,:L=1IL|:,JI:_..|__

take thas fipal ceremony

Lnmuisker] L
ML r'|1|_-uri1_-~
dancers condition
af thdl
Irmine

st ks

EXCTCISS make them
Lthey give me Knowineg smides and allusions Lo
tasts, o mumned s mastery over the body, and
tn secrel herbs taken by priests in the kivas
Franklv, | satisfactory

exnlanation will the Hog Bt Ere,

have niever heiard o
Rarely
i the npnme ol Sclence,

SECTVES, vl

Ciameras Banned ar Snake Dance

Cme thing 1= certain: most Hopt lack the

white man’s fear of venomous serpents, n
hvsteria that sometimes contributes Lo the vii

bime s denth,

It i& worth noting that not a Camera can be
Dance. Mo
that rite are known to bave been tiken since
Moder

s cat the =>nake PCtures ol

early in this century Paeliln

.rI:1I-
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snoke Priest’s Wand Distracts the “"Elder Brother” Held in Dancer's Mouth
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tectine  their relicion and _."li'f'-:ll:-. han pho of faith. the Puelilo wonild lose their identity,
1"'-"-'5|||':- il 56 -’I"I -"r'-.FI-'TIi'- I hi ||'!||;. Il.ll..._l,:l :i_:;---u-'l.:-- nur prolound re

Roachinas shown in the acoi MPpEny ing K inclii- sDect From the culm and |||-.'|_.__'._-|"_]E Indian
chromes were photographed under privileged  we can learn muoch about the thinegs that are

canditions. | gave a solemn promise not o free—lavghter and hapmness, inner disapline
1 T .

release the pictures for 15 vears, now passed,  and the enjoyment of sunlight on vast spaces
and not to nome any individual, tribe, or  and starlight on rooftope
village., [ have nevier taken an Indian's pic- —

LIITE '.i'i1|';|||.| PETTILSSI0
tror widifnnonal milovrmation an the Paebla el
_ . . mwehistorte aml modern, s, In the Na Ay Lam
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airic and pagan o the random vizitor, they  Death™ by Eardl H. Morris, both September, 1975
£ 10 e the color-tllastrated volume, Yatronal Ce
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prayvers in motion.  Without these expressions praphic Society, Washinetor N :

are in reality part of a pure religion—visihle



I£1 Morro: Story 1in Stone

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

By Lpwarps PPARK

Notionad Geographic Stafi

like the prow of a giant ship from a
rolling sweep of open country in west-
central New Mexico, To n fresh-water pool
at itz base, generations of weary trovelers
have been ativacted as w4 masgsnet.  And
on fts rocky flanks they have left the raw
material ol history.
spianish settlers named the: 200-foot mesa
El Morro {The Headland). But Spaniards
wiere neither first nor Jast to bivewse in
thé =hade of this rempte rock. Centuries
before, Indians drank at the pool; two
pueblos fourished on top of the cliff. When
American wagon trains drove west, the old
lndmirk still offered water and 4 coul place
to bed down
Haunted by the past, El Moo s now o
'mited States Nationa] Monument. [ camped
in its shade and gazed at the spuvenirs it
has collected.

ﬁl MIGHTY crest of pale sandstone rears

Graven Texthook of History

Hundreds of early wayiarers carved the
clifi's’ smoolh-grained face., Indian drctists
etched foures telling of hunts or hattles.
Conguistadors chiseled reports of oorneys in
archaie, ondelike 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
fubric of Southwest history,

The prize leaf of this groven textbook

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

“We guard these inscriptions,” Monument
Superintendent Trving McNeil, Jr., explaimed,
"o keep people from 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 eveful of scenery, and
a lungiul of fresh air”

Water ]'ln]_t:f Lured Adventurers

With Ranger Don Page we walked nlong
the base of the eroded clif and halted under
a heavy scar in its face, Before us spread
1 broid pool, sbrrounded by clumps of pinon
and juniper (page 239).

“Heres the same water haole that brought
travelers to the rock.” Don said, “TUs fed
by runoff. Joedging by the pumber of people
who've used it, it has selddom gone dev.”

spanish  Governor Onate  placed his in-
scription on a sheltered {acet of the near-hy
cliff (page 244). Graphite squirted into the
carved letiers makes them more lemble today
than when they were painstakingly grooved,
threee and A hall centuries apn;

PASD POE AQUT EL ADFELANTADRO DON JUAN
[FE ONATE DIL DESCURRIMIENTO DE LA MAR
DEL SUR A [6 DE ABEIL DE 160§

(“Passed by here the governor Don  Juan
de Ofnate from the discovery of the Sea of the
South on the lath of Apnl of 1405.7)

[
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Cnate led his colotists into New Mexico
and established -a capital at san Gabriel, now
Chomila, m 1328, That wits mine vears be-
fore the founding of Jamestown and 22 vears
before the Pilerims landed.®

Spaniards n KHace Against Starvaiion

But the colony proved costly ond dis-
courmgng.  In 1604 the goverpor gathered
50 soldiers angd two friars and set out to find
prarls in “the Sea of the South"—ithe Guli
of California. He rebched the mouth of the
Colorado River, prospected in viin, then back-
iracked in a race apainst starvabion. By the
time he pitched camp at El Morro in Apeil,
1605, hunger had forced his men o eat their
spare horses.

Trocmyg Onates delicately carved worrds,
| could almwst recapture the scepe—the
aaunt men shedding their dented armor to
rest before a frogrant fire of pifion boughs,
the fawwed horses: tethered and scuffing, the
exhausted leader [abornonsly etching a mes-
sage that ignored disappointment and  ime
mortalized his triumph,

“Plenty of Spanbards were in this areén be-
fore 1005, Are you sure Chiate was the f[rst
iy leave on inscription ™ 1 asked.

“We con't be certain of any earlier dote.”
Me MeNedl n‘;:][rﬂ. “Some of the siepatures
we kEnew Hittle about mav have been left by
Coronndo's men back in 15400"

Caonguest of New Mewvieo Chronseled

sSeehing the legendory Seven Cities of
Cibol, Coronado found only the drmb pueblos
of the Zumi.  Dhsillusioned, the congquistador
turned east.  Probably he ook the Tndian
rote from the Zunl lands townard Acoma
Muehilo and passed El Morrao.

Later inscriptions traced the trials of Span-
1&h settlement, 1o 1680 the pueblos of north-

erm ow Mexico esploded inrebellion. driv-
mg the buropeans to El Paso. It took 12
veurs for the Spanish flag to return north,
The man who brought it, Governor Dieso de
Vargas, campeed at El Morro:

"Here was the Genernl Don Diego de Var-
gas who conguersd for our holy Laith and for
the royal crown all New Mexico at his own
expense in the vear 16927

Many  Spanish  travelers  threw modesty
aside the moment they attacked the rock
with Toledo blades, One povernor useil sey-
etil square feet of stome to describe himself
as a “most extraordinary amd gallant soldier
of unending und praised memory,”  With
lourishes and symbolic seals, Some signatures
must have taken a day or two to complete.

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

I8S7 Signnrures Recall Arimy Camels

El Marra's lnst Spanish date is 1774, For
75 years thereafter no dated entry remains
on the rock. But at least one “Anglo” passed
the: rotk—FEwimg Young, a noted trader and
trapper who beat a trail from Taos to Cali-
fornda m 1829-30. In his party rode youny
kit Carson.

(Oher mountain men aklmost surely knew
of the mesa with its water hole and mys-
terious writings.  Bul none reported 1t

In 1848, U. 5, Army LU James H. Simpson
learned of the inscriptions from a trader. With
three componions, amonge them the artist
Richard H. Kern, Simp=on explored the

*Sew, 0 the Narnwwar Groowariie  Macsos
“Seeing Uklr Spondsh Southwest,” by Frededck Sim-
puch, June, 19440

Mountain Sheep, Carved by an Indian Hunter, Trail Along El Morro's Face
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ot of s mossive
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240
recorded their stopover on [nscription Rock,

uver the American
[dan

“Fisitors often pore
niames looking for great-grandinthers.”
old us. “Some find them, too.!”

kyeiar-old Pueblo Crowns Mesa

An easy tril mounts the mesa wall, We
followed Don to o point some 200 feet above
the surrounding Innd.

From the ground, EI Morro had seemed
a solid chunk of rock. Chnce scaled, 7t revesled
itself as a hollow shell (page 242). A box
canyon wedges into its heart, lepving two
wide walls of mesn to form o V. Standineg at
this apex; among castlehke torrets, we razed
on what explorer Simpson called the “circmt
of prairie, beautifully tasty.”

A sudden shower blew over us, leaving the
mesa op gleaming with small pools of captive
water. Don reminded os that theze nstural
“bathtubs” supplied water for the two Indin
villages that once thrived on apposite walls
of the me=si. He led us 1o the birger ruin.
We stared down at roofless dwellings, storave
rooms. and kivas of o puchlo that had once
held a thriving community {(page 243).

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

That night we met De. Richard B. Woaod-
bury, associaie proiessor of -anthropology at

MNature Chiscled El Morrm's Buttress; -»
% Mlen Carved History on lts Flank

Thids weauthierdd bgtte (owers more {han 200 (e

It bape bears hun-
f rngmshtary

phiove the serroomding platean

rvels  of  Inaceiptions, records of  Lh
pritmifive history ol the Southwest and ity exploration
gt settlement by Foropesns

Long before the thme of Coramida,

petrogivphs—human and animal oeures

ndians cut
an' El Mor-
ria's face, Sminlsh eongubidalors and priests imveling
from the Kilo Grande tir the western pueblos wrote
“Fuoa por agui” (passed by here) with 17th-century
fiourishes (page 2443, United States Army detach-
pricmle Enl westhound] emiprants cugeht the el bnd
left graven records of thelr possing

El Morro €The Hiddland )l eame 1o bhe known as
Inscription Rock. Crrvings extend arcund it Hp for
more than 1200 fert. momy higher than o mon can
fpach on borsetnel.

Lo Jasmas H. Simpaon and Bichard H. Kern, scoul
= Army b 1444, befd
thiir antographs ot the stone albam—the  ecartiesd
Lnited States sigmatdres now vimmbde [left s

Th pireserve the mesa amd s surrounidings as flart

i T'q:.'lt':”n corantry for the |

of Amarica’s hentnge, Predelent Theodore oo s'elt

jaree latmiesd 11 o patioem] monument i 1906

%o bl S eirrwpdhi e == ki REITS T, R  RRE

ghil lLalpldi Neay, "Gat bl Ceaprpililic stgF

Columbia University, aopd his wile, whi
teaches the same subiect at Barnard College
Az o team. they have been excavating El
Morro's rinns since 953,

Dr. Woikdbury named the large site At
sinma”™ at the speeestion of Zuni workmen
The name, which means “primting.” = an
apt one for El Morro., We were surprised
to leirn that the pueblo hod risen ps high ns
three stories, with possibly 300 rooms.  From
their excavitions the Woodburys deduce that
Asinna was built ‘early in the 13th century
and grodually abandoned late i the 14th

Mystery Shrouds Earliest Inhubitonis

Why did its people leave? 1ir. Woodbury
suprests that a series of cool summers and
lite spring frosts kept the village {armers from
petting a decent crop of corm. Al anv rate
Atsinon was  deserted when the Spagiazds
came, nnd the conguistadors in their turn
were mane when the Amieficans took over
Hut the three cultures mlermingle today in
the whosts that hover about El Morro.

Moonlight shroudisd the ofiif as T took
last walk nlong its base., The brooding land-
mark loomed above me. weirdly pale. It
ok no imagination at all o hear fortive
scraping sounds and to see dim Bgures at
work, leaving brave, fambovant. wistful
marks on this great stone page of history,
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Antigue Shorthand Spells Out the Oldest European Calling Clard in the Southwest

paln'sy Coapt, Gen. Juan de Onate passed Bl ddrm several times while sstabilishing New Megioo’s first govern




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 Gixxy Hirn Woon

ANY a Hotilln as strange Gs Ours
M had sailed the Yukon from its hend-

waters in Canada to Alaska. Ex-
plorers, fur traders, Klondike gold rushers.
homesteaders;, and adventure seckers before
us bBad broved the mighty river in afl nds
of ¢rait, We were not even the first to
navimate it i foldboats,

Yet our expedition was different from all
the rest: its members comprised six women
and & lone man, my hisbamd, Morton Wiood.

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

Adventure Eight Years in Comang

Crur trip sprang from student duys at the
University of Alaska, Not to be outdone by
schemes of others to drive jeeps W Argentina
or to bicvele the new Alnska Highway, Woody,
a friend, Celin Hunter, and I promiséd one
angther we woold paddle down the Yukon
someday (map. page 251].

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

That fine June morning our jumping-off
point above Whitehorse, capital of Yuvkon
Territory, must have resemhblid a girls" club
camp-Gut. Gear, grub, and tents lay scattered
on the riverhank as we astembled our fotilla
—three double foldbwouts and a singlp—and
begun stowing our eguipment aboard.

As a-craft, the foldboat is a simple and
ingenious improvement on the Eskimo kayak.
Its wooden frame comes aparl in a preat
many pieces. With rubberized canvas hull
and deck covers, the whole thing packs into
two duffel hags. In a matter of minutes an
expert can assemble the numbered parts, lock-
ing them together with metal hooks rather
than screws or balts,

Decked over for several fect in bhoth bow

amnd stern, a foldboat 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 dicks (page 261),

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

In a few minutes we were flonting past the
town itsell.  From our etz we could see
signs of the new boom this 98 gald:rush
center is enjoving, thanks to its huge airport
and the Alaska Highwav.t Quonset huts
left behind by U, 8, forces after World War
I, were flled with new famibies: old pros-
pectors’ log cabins had been rejuvenated and
occupied. One of these cabing had housed
the hero of Robert W, Services poein, “The
Cremation of Sam MeGee.” Service himself
pice lived in Whitehorse,

Stern-wheeler Recalls Bydgone Era

Below the town we passed the stern-wheeler
Wihkitedorye, one of the last of the river hoats
which, for more than halfl a century, plied
the Yukon between Whitehorse and [lawsan
in the heart of the gold country (page 246).
She wis loading for her first trip of the sum-
mer. the last summer of her active life. As
w: passed, crewmen and passengers crawded
her tail to cheer and wave us on,

Since thin the Whitekorse has joined her
sister ships that we saw sitting like ghosts
along the riverhunk, silent witnesces to the
end of an epoch (page 250). New roads have
linkedd Dawson with the Alaska Highwny.
and buses, cars, and trucks now are carryinge
paseengers and freight alonz the Yukon

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

® See “Along the Yukon Tmil™ by Amos Bur,
Narmwar Genqrarmm Macaawe, September, 1953,

¥ See “Alnskan Highway, an Enginerrlng Enlc.”" by

Froelich Rainey, Narmosan GeEocrariare Maoanss,
Febironry, 1943,
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The two Florences, whom we had speedily
nicknamed Bu and Ko to keep them stright,
had brought a small mountain tenl.. The rest
of us shared o Lirpe tarphulin lean-to or un-
rolled our sleeping baes under the open sky.
Our first few nights were cool, for 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'clock next morning when
the Wihitehorse came churning by and wak-
ened ws.  We caught up with hér agnin an
hour downriver, where she snugeled agamst
a bank near the entrance to Lake Laberge.

One look at the lnke, its surface whipped
into white lather 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 Whitekorse like a Notilla of South Sen
natives with wares to sell, just as the crew
wis ciasting off the lines.

Thinking we had no time to lose, we guickly
unloaded our bouts and carried hulls and con-
tents aboard. The old steomboat soon lum-
bered scross the river mouth to the opposite
shire.  There it stopped.  And there we st
for the rest of the day—on the “marge of
Lake Lebarge," nc Robert Service wrote,
with more regand for rhyme than for spelling.

River Boat “*Walks™ Across Bar

Because of a long dry spell, the channel,
narrow and shallow under the best of condi-
tions, was unusnally Tow, The fat-hottomed
Whitehorse 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 heen on
the Yukon almost as long as his steamer,
weemed undisturbed by the difference between
his ship’s draft and the channel’s depth.  Hut
he was much perturbed over the: prospect of
a Yukon vovage in craft as frail as ours,

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

Foldboats, Woody reassured him, had navi-
mted the Grand Canvon of the Colorado.
They had even sailed the Atlantic, Hut the
caplain’s fear was not allayed. We didn’t
tell him that Ru snd Ro had been in their
craft only cmee before nmd had more experi-
ence in Heht airplines than in small boats.

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

The National '['irugraphh: M:I.gn:.r.'lnt:

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

¥or mid-river chores, o floating soap proved hest
it could be retrieved with o padidie.  Thecks served as
clotheslines. Wet gnrmients stuck fast ; when dry, they
gsometimed Nuttered off inta the water. “'We lost
several pood shirts that wav."” one hoater lamented

Waork done, the crew napped under a san that
puzhed the temperature to 907, Rubber balls theaded
on ropes asually tradled behind the boats as lifelines
in case of u tumble overbaard.

= R E . Chesag PRI WAL
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moved into the channel stern first so the pad-
die would pull instead of push. The mate
stationed himself with o sounding pole. Slowly
we splashed bockward, The holl 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 outl 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
Laberge, at the enirance to the Thirtvmile
stretch of the Yukon, We tumbled ashore,
et up tents, and crawled into our sleeping
hags,

Next morning the usual confusion of cook-
ing breakfast and stowing the boats furnished
entertainment {or the Whitehorse crew and
passerigers, who watched us from the upper
deck (page 247). We started down the
Thirtymile under cloudless skies. “Whoopee! ™
shouted Celia amd Mu, diviog their eraft into
white wanter. The rest of us followed, sendine
mereansers and other waterfowl schmpering
into the sky.

White Water and Hairpin Turns

The sun wis warm, a Trngronce of evergreens
fillerl the air, and before us beckoned spar-
kling shallow water, the clearest section of the
Yulkon we were to see. 1L raced over bright-
colared rocks, tumbled in stretches of rapids,
o wound around hoirpin turns  between
stoep binks of lodgepole pine and spruce.

Although Woody and [ had explored Alns-
kit's Katmai National Monument in our boat
and Celin had sailed hers on Kotzebue 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. harardous waters
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of the Pocific Northwest, We Aloskans hand  boat But o= long as this river moves ulong
to striin every musche to Keep upy wath thim al s or Seven nidlés an bour,. L'm lor speni

"ol unti]l we had covered 40 muales  anil mg a bttle more bme afloat each ooy god

worked our bBodiies inlo tolal numbness did  letting the nver do the worl

L ey LR T caperis conless thal LY LA Hencelorth, 1 AL HINnE . man il
had been stralning Phey were nol pommy o morning chiares antil we 2ot on the water, we
e Ountpraddild b , eoteers from e Narth troke camp in less than two hours instelad of
whies  thi Y ESSTIME Lhrived on feats that ithe three 11 hod been Sng  os L Inthine
woltld exbaust ordinary Stateside maortals with the current. forward, hackward. or side-

_ : Wilys we Ccommbed our hair, brusheo our tegtd
“Let the River i the Work” wiashed clothes. wrote in didiries. Inaded cam-
Sometime the [ollowing day Woody made ernis and even took haths (page 2497,
an  anpouncEment that completely  dssolvid When we girly did owr faundry, we plistered
the competition amnd revolutionized our modi 1t on the forward an terdecks o O
i travs Woody pretended ereat disdain for the deck-
‘You wamen can knock voursslves o @< ol liEeri Wwoinen! YWwomen! o he
vior want lo,"" he sakdl, settline bhoack in his  moan. Bul be lovid us
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theswe vessels paraded majesticd [own the Yukon, the only supply line Prom mil end ot Whitchors
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Breaklost: Pancakes Brown over a8 Wood Fire: Primus Stoves Cook Ouatmeal and Bacon

Ty avoid  pronsporiin pfgs cooking pois, foldboalers apiil wp & meastome Fhree stoves onrd several el
avied time, and ench group ate what it preferred. Here paddles support o

Al lunchtitme, Instend of eomye ashore, wi overbanging =TI i

Inshedd the boals topether, continumg Jdown rock, or oncomiang rapids and guess we'd prob

sireum while we passed crackers, cheese, sir-  ably get through, 1§ citastrophe seethed cer
dines, froit, and chocolites ot our paddle fain, a short debate would emsue over whi
Likieles hen, still rafted together. we  should paddle Then someone would dip a
dumped down in our cockpits. legs dangling  blade, disaster would be averted. and we'd
ovier Lhi sides o .-:'-I-|l1"l| g on the thwarts, gl go back to sles |r-—.l|| EXCE] ko, the watich
and let the hot sun nnd the swich of the water  ind.
b % to sirmbe Il excep! Ro. that is,
n...:-LI f.nl ||| :J|]I'.'.I_|'. _r |||"~.II|||-_-I'||I|‘I;"! [-jlr'. :_||| II_.I.I_I‘_ -l_'lll'_"-l'I.' "'|[||-'.-|_-E'|Hr.“|.."|-. .]-1-“ "'|-1I.Fl.-h1 .l'-'||1r1
awike to wirn of impending hazards, Now and then a summer shower interrupted
‘1 don’t want to disturb anyone.” she would  our sicstus ond sent us scrambhng for rain-
admonizh, “but theres n crisis coming up, wear and the spray deck Fastened to th
amd somebody 't better do something, putwiles and pualled snog, the spray covers

Someone would cock a sleepy eve at an kept the cockpats dry (opposite)
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such as the overgrown rhubarb patch we
radcled, that muany people had followed this
rotite helore ue,

We drifted 100 mile€ downstream before we
saw any other humane, A parity of Indian
women dand children, with a
pack dogs, come out of the forest toward the
shoreline. They stopped and stared gt us
with shy curasity.

e string of

lodigns Build Homies for the Dead

+he discovery that nesrly all ol o5 were
womett dispelled some of their reserve, and
one of them came down o the shore (o thilk
to us.  She told us they were moving to an-
other camp. “many miles."” The huskies ob-
viously were doing the bulk of the work
strapped ta the dogs™ backs were pots and
paans, fivegrallon fuel cans, amnd bedding, as
well as a litter of newborn pups.

Farther upstrenm, at Big Salmon, we had
vnne ashote to r'.1|.||||'|!'r i 11‘!]L!H1='ji!i|:!|-' Als0n-
doned Indign villnge (page 232). Sleds and
farm tools lay all arcund. holf hidden in the
tall grass. At one of the low log cabins a Loy
steamboat leaned ngainst the doorway, await-
ing the return of its child owner. 'The Indians
would come hack in the fall, at the start of
47 IFapping seison.

At Little Salmon we found two coloriul
CeEMmeteres tH‘riLﬂ] of some groups of \tha-
paskan Indians of northwest Canadn and in-
terinr Alaska., On nearly everv prave, in
nelehition o o cross, stood a gy pointed
httle house, Olled with the beloneings of the
deceased.  Muany of these miniature dwellings
il have cost more than the homes of the
frving

One house, obwiowsly bullt for the spirit of
g departed male, contained knives, puns, and
fishing tackle, Through the curtmined glnss
windows of another we saw sewing equipment
pots, and pans. A tiny table was st with
dishes that held real food. The spirits were
well cared for.

Village Turns Its Back on the River

The first poing community wé came o was
Carmachks, a villave of some 20 cahins and
frame houses, (wo trading [MrELs, o church, and
post office. A trock horn blasted for ferry
service acrnss the river, and we knew ot once
thut the town's future was assured,.  The new
Dawson highway meets the Yukon here, and
Larmacks
river, fucing n future of grinding genrs, pop-
ping exhausts, and dust.

[':'..'t'r 'Lillulﬁl' '.J]I:‘ slart IJ'|l fRLAT III"I‘.'{'HI'IIF-I' wir

wig turnine its back an the el

J_E: II Liki§ :-ll" l|.'|.|||

Pint-s1zed Beast of Burden Takes s Rest
(On the trudl, msoline in the can shoshed so much
that the Indian's doz was harely able 1o waddle. Iy
sl down st every opportunity,

hadl girded ourselves for Five Fiager Kapids
Some people bad dismissed them  lightly:
cthers had warned of their treachery. Now
Lhey lowsmed belore us—{five separate chan-
nels where the fnaming water cascaded around
a quartel of rocky buttes.

We went ashore lo don life jackets nnd pull
up the spray decks. Susan went first in her
single-seater,  Then Woody and 1 started
through, The hull shook with the first wave
The steep rocky walls foarly roced by o=
Whiteenps danced srowund the how. but not o
||I'I:I[I- 2R I.rl.T-II Th!‘ I,:-'I-I_'I-ii'-llr

Stddenly we were in more plack] wiler
andd padddied over o the back eddy o wall
for the others,

“We could have done that with all four
boats rafted together.” said Woody, almost
dizappointed]y.

The rmapids were tame for foldboats, bt
ruiding a big paddle-wheeler through them
wir thought, could be worse than dangerous.
Along the chiff we coold see the cnbile by
uch stenmers winched themselves through
on their way upstream’ (page 265

Our next stop depressed us,  All along the
river we had seen nbamdoned stern-wheelors
deserted eahins, and stacks of cordwood no
lomirer needed o make steam for river boats

W
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But nt Fort Selkirk, once o thriving Hudsan's
Bay Company trading post, we actunlly wit-
nessed the death of o town. The Izst in-
habitants—the trader, his missionary wife,
and a handful of Indians—were all moving
upstream 1o Minto the following day.

Mrs. Alesander Cowaret, the Episcopal
misstanary, dreseed in a white surplice mnd
mortarboard, was waiting for ug at the shore
when we Heached.

“When | saw your boats,” she said, 1
thought vouy were Indinns from upriver com-
ing to the church service, This will be the

Iast aone here.”

She led us to the white-trimmed log chapel,
“Wouldnt vou like to come inside and sing

n few hymns?"" «he nsked, We did, and went
uway feeling as if we had been to a funeral,

Dawson Survives the Klondike Rush

Our spirits revived again when we spied a
tirly cabin and the Aowerchecked garden of
the Malloyvs, homesteaders at Kirkman Creek.
Jack Malloy had mined and trapped on the
Yukon since 1913, His hearty, hospitable
wife, having learned of our expedition over
the “bush phone”—the radio—was primed
for our arrival. She wouldn't hear of our leav-
ing that afternoon. We must camp on their
heach. We accepted on the condition that
they join us for supper around our camgfire.

The purr of a distant motorboat mtermpled
the party. Jack cocked one ear. *That would
be 1. O, Mckenzie from up the Stewart
River.” he saud.

MeKenzie landed o few minutes later. Al
thourh he hadn't been past here in two vears,
the sound of his engine—like any other oy us
—signaled but one boat to Jack.

Ten davs downstream from Whitehorse we
sighted Moosehide Moumtain, named for
the shupe of the big scar Jeft in its side by a
landslide. and ‘we knew we were npproaching
Dawson, Presently the buildings came into
view, street after street of tumble-down fnlse-
front stores, bouses, hotels, and dance halls,
Where 30,000 prospectors once  crammed
every available structure. now fewer than S00
inhabitants rottle around amid the memories
of mold-rush days.

Not prosperous looking. the town neverthe-
lese Is picturesque (page 262). And many a
man still makes a comfortable livine off pold.
workineg the buge dredges that have replaced
peins and sluice boxes in the Klondike.

Leaving Dawson, we drifted down the river

The MNutional Geographic Magazine

Thunderhéads Threnten o Storimn >
on & Hot Afiernoon near Forr Selkirk

far into the night, bewitched by the midnight
sun which, in this Iatitude, dipped only briefly
below the horizon before chmbing hack up the
sky. Next day at Forty Mile we explored
the abandaned log eabins of a gold-rush camp
older than the Klondike strike (puge 263).

How eassily pature changes jts mood we
were vet to discover,  That afternoon the sky
suddenly turned black, angry thunderclouds
tolled in, und the first real storm of the trip
crushed down on us just ps we the
border between Canada and Alaska.  Alrewdy
fooled by several storm threats; we delayed

getting ready this time until the deluge hit

AN we could do was to lnzh our hoats together
and let the wind whip us where it would, Cold
and drenched, we hoddled as close together
us possible, singing “The Sinking of the
Titanic™ at the top of our lungs.

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

Change of Tempo on the Yukon

Eagle was once n hustling community of
some 400: now its total population numbered
about 50, but even that seemed 2 lot to us.
who had come |00 miles from' Dawson with-
out =eeing another living soul

Al Eagle we sensed again the impact that
the coming of a highway can have on an
Alnskan or Yukon community. A new road
from Fairbanks was just coming throvsh to
this remote village, ance seared to river and
dog-team transportation,

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

(Contimed on faee 2085)

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

The small craft held an astonishing amount of
tquipment: tent, sleeping bags. Primus stove, kerosene,
pala and pans, clothing, and fnod for the $35-mile
pxpitckition.  To balance the boat and keep at hand
the most frequently wed genr required conslderahle
pucking- skill.

A skipper, hent double and pearly hidden n the
cockpll (foreground), stovws cargo bonealh the dech

F Waraomad TangTailile Sas et

Woiilartmumpe oy Qg EEIL Wasil
[T el wen] Mamar Thinrsss
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A Scene [rom the Past: Cuable Pulls Casca and Barde Through
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Five Finde

Cirivine ap=irci Lerni-wheeler laces thi wWift eurrent thdil was 5 boon to Lhe Tolilhositet [ :
Caara helps herseli up the rapids by wimeching m a cable anchored to sbore and siretchied glong the port sud
E LhiE Barea [y anwnsiien i the |y il roeedd Debwsen the rd k. wi troalbi-ral B LWdi sk
L Tn &0 reky thaid i wae ol att Pt When the wing wWias 3]s i el rmissed the chiam Ehi

firgt time, fe didn'y get anoth hanee,” Hiwsed one eafitaln thig now-retieed et

ferent pairs of men we encountered ean liger KL LT hey had waried [or many Fiver
iy thie rivier. The first ||.l_iT hailed s b in their lives. throurh countless [reeze
nkhore nt Britannia Creck s gl breskuns, And they had plepty of
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Doams May Give Yukon a MNew Shape

We thourht at first they must bave been
iIsolnted there adl winter, They turned ot o
he enoineers SOTvVeviIng I!'|-' river lor o |"".!l

1Ean

Emn .I.|-|I'I|I-.I':|-! FEM. =

company interestid in damming the Y

CEEETE i I“l'.:‘i |-|. wn i Fint
[hey had been on the nver only
45T |' Lih TEEir

to the soeed of hghway travel

asitiie lant

|
Iwo days anid wore Irantic 1o gel

cir at Minto

Severn] hours later we heached te talk o
vl apnother pair of men. also dwaiting the re-
lum vovaee of thie Wikitehorse. They were

and had been m the country all
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| Fledgling Wings of the Air Force

By Tuomas W. McKxew
Vice-President and Secretary, National Geographic Society

e
. 4 '.. :
/,
4

7

.. b
..—-l- Iq.l.ir t-l.“rn-t *._': - § |
il T 'Ir.J-‘-L1 i . =,

T T AR AR




affairs of military avigtion, all a
~ation focuses on  thot
event in celebirating the Golden Anniversary
af the United States Air Foroe,

It was, indeed, o birth, but not until the
Fort Myer trials did the fledpfing attempt
heavier-thanm-air flight. From that grassy pa-
rade ‘ground, where the Army grow o fragile
sl of wings, the mititary establishment em-
barked upon a journey that has brogeht it

1w 1y,

LL‘JI'||'.1':I.' later Lo

Thiere, on numerous occasions, | saw Capt.
Uhomas Baldwin and Glenn Curtiss fly the
Army's nrst dimgible. Tt owas
creantion: n with a
sleeletion Thi
Baldwin

Haldwin's
Woih et
thehts
Listii]
precanously binl

bt ochAsbhaw

suspended  eneath
were gratifvinely hair rai=inge,
at one end o) 5||',|: '_-|-'.r_'f|_'|;||||.
anced, and operated the rear controls: Curtiss
perched in front, tending the forward elevator
and n small engine,

1o the very threshold of space.
v\ mctorial tribute following
tells the story of those first 50 vears.
Halloons amd dirieibles, nol

this articlo Orville Wright Dispels a Cloond

The Army accepted this bizarre airship
anel in Seplember, 1908, sent it o an exhibi:
tronn in Missourl. Meanwhile, it hid been
!-'l]'l.-l.l"l.'.j‘l"ll ;.I'. ||I|_' j..l|_||':|._ i_"_!.'l_' ||_'|.' IR Ve TrheEa
curions craft of wood. cloth, and wire called
an aeroplane. Wilbur and Orville Wright
witte the imventors, but only Osville came to
Furt Mwver that His

France, winning the adulation of all Europe

alrpuanes, first
irdused my interest in Fort Myer. In 1907
trom: & Woashington hilltep. T watched mnnned
balloons float lamly above the Vireinia coun-
trvside | he sirnnge clgar-
shaped craflt appeared in the sky. It proved
rresistible, and | pedaled my bicvele to the
fort for a closer ook

AEXE SUEmMmer &

Vi bother wie 1n

1M The “I'.r'i.l-:lﬂ Fl}hl.i-'.' Machine Draws Admirers and H’lﬂ.'l._'[][il;_"q o Forte Myer, Virginin

Few Amiericatin g 19 pra=ned Lhe enormons gendficance of ihe Wrnght brothers B hal 13-zevovml Tk

pear Kbty Hawk, Narth Caroliss. For three vears the United Stalig Armoy pelused offete by the Wetiehits
to demoosirate their invention.  Fioally, in 1908, the brothers were invited to present their tvpe A Flyes
for feste al Fort Myer, A canvus balloon tent (opposite paze) served os the first sheltes

¥ Many experts eonsiders] the Army's requirements impossihie, The Wright machine bad to be demouns-
ahde [or hauling in ua ordinar '--!':';: WHEOH, carry [ed men, skay alodt fer an hour. amd v 40 miles an
hour. Here the Flyer, it skids folded bbck agulnat the wings, meets the fimst moguirement. Crville Wriehi,

e téewi pilof, eides in the tow cnr He 'wears Eraw Ml

i ) i Wit P § YA




July 3, TR : Sl

Fhe 10GA triile ehades] Fnoleagaads

fget, LA, Fhoemtas Ssedirpckee, T
than Army requirements. Ratharine Weikhe, th
wlicde A delly leneath the akmls

with darine fiehls in oa similir
Cirville soon  hadd
plus the person of 4 sma

L e i:lli:”.'.

twiy  shadows—his own

|, inquisitive boyv, 1
tollowed hm with cocklebur tenacity
History credits the first Fort Myer trinls
with putting an end to American dishelief in
the Wrieght brothers.
at them ever since the mcredible reports of
their 1903 flichts near Kitty Hawk.®  Orville
thnt they really
thew repealeod)y
il-1ated

had seofled

ananlics

CONNVINCInE D
fivers, not linrs. He
with until the

1 YU,

demonsLia e

were

il Ureal suCcpEss
day of September |7

ot hovish pursuil following school hours,
long since forgotten, kept me irom the feld
that afternnon, but | still recall my heartsick
| beard that the plane had
crashed, serlously injuring Orville and killing

(ridoe.

cauEs] by a3

dismiy when

his passenger, Lt. Thomas E. S
The day after the cmsh, \
mechamical fatluee, T morosely returned to the
L hee wreck-

ape had been cleared, but | grobbed about the
crash site until [ found o small piece of the
wooden [rame, then bore 1t off as a souvenir
In 1909 Orville returned to Fort Myer with
brother Wilhor to resume the tnals, Here
wias i nice problem: how to shadow both. |
must have been underfool everyvwhere, but
the Wrights were unfailinely  good-humored

feld for some wordl of my hero,

brothtrs returned the next yesr with a pew machine thi
fnsentom’
Catapulied from A launching mil, the plane flew to Alexindra and back

LET R Fh..'iil,lg. IE'H-;' “-]tl,."qu..'ﬁ'-r .Fu"l.'p.r Frar rll-. Fil1|l! T est
whien ihe Wright alrplans

rashied, Injuring Chevllle aml killing his e
DCLLET

isler, walches [rom the vear of the Flaer a

In those davs there were no restrictions
to Keep o small boy from a mibitary reservi-
amd 1 had almost complete liberty to
make a . The Wrghts
coukd not be free of me even on their tralley-
car rides from Washington to Fort Myer, for
often T was o fellow passenger

Lion

nuisance of myse

Wilbur Wright Takes Direct Action

Whenever | could
ViErSiiLon

| enEagel them in con-
Ther strikimgly diffecent person
alities left a deep impressiom, Chrville wa
quiel-spoken, modest, reserved in thought and
pction.  Wilbur WIS TR
decisive and direct; be instinctively took
CRTEe O Jany ituation

Cine well-remembered conversation between
LRem this difference Wi Wy
ctanding in perhaps  the anl
hottest, military airplane bangar, a wood amnd
tur-paper shed at one paTad
pround (above ]

ST we cut g door in this side of the shed
Orrville ventured, “it will give us bhetter access
amd ventilation
ik permission.

Wilbur replied instantly, “No| We'll pat

on the ather hand

iHustrytes
world's hrst,

ol @l the

Let's s+ the colonel andd

Flight™ 3

NATIONAL

“FHiv Yeurs ol
with fTall legendal.

Decembary, 1953
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Fledgling Wings

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

The provisional contract these brothers
hatl signied with the Army seemd rash and
difficult of Iulfillment n thot day. Essen-
tally, it required them to demonstrate an
airplane that would average 40 miles per
hour and carry, for at hour, A
passenger in additinn o the pilot

Orville's earlier test (lights in 1908  hod
establizshed the machine’s potential. He had
fown solo for more thon an bour, and for
lesser periods he had given rides to. Mag.
Ceeorge O, Squier and Lt. Frank F. Lnhm,

But his very Arst warm-up haop. ot Septem-
ber 3, 1908, swept away all doubls: among
cnsunl onlookers in the estimated crowd of
only' 500. This fHght lasted o
minute and 11 <econds, endine in a8 minor
crack-up; vet the crowd went wild, Here, it
aiemied, miracle, & physical event
transcending the liws of nature as they were

Fast

L]}

McCyE e

Wads i

then understood.

Said the Washinglon FPozx! in a front-page
story: “When the machine fmally sosred mito
the air. prosent afthicted
with a mild form of emotional insanity that
exteriilized 1seld in cheers, hand -:']._-|1|n'l'.J:-
and altopether undignified prancing I was
a magical moment, and the spell of it fred
the spectators with a commaon impalse. That
impulie was o shout, and sboul everyone
did, while the #reat machine cireled with an
evenness. and a quick response Lthal was
AmaEing,

I #eem to recall that 1

I_"l.'i'l']r e ] AT

‘externaled” my

Flightmates Arnald
and MeKnow Chat
Abhoard Plane

General af the Avr Force
Himry H. Arnnld moné tham

anvone elie epitomized the
grawth of American adr power,
A mioneer fiver, much decoraied,
he mee to o command o the
U S Army Ale Forces In Warlsl
War 1]

The authoer pnd Generil
Actickldd, elose micnds and 1efkow
Trustees ol the MNationnl Geo-
graphic Sooety, here share @
fiizhi In the General’s plane {0
Rapid  Clts Fiakla,
whife Arnold Relped dedicate a

South

prlme e commemarating the 175
kreny Alr Corps=National (Gea-
graphic Society stralpephere ex-
peddition of 1935 (page 281)

[ . ALEF s O il

af the Air Force

269

own “mild form of emotional msnmity’ oo
series of loud shneks accompanied by frenzied
hopping alwuat.

Though Willtir was an hand in 1909 in the
role of senior planner, Orville made all the
test flights, T don't think T missed a single
one that year, Usumlly they took place in
Lite afternoon, when tricky air currents o
subsided.

The

maching, like nll the euxrly Wright
models, was eguipned with woaden landing
skids. At take-off time soldiers trundled the
|.]EiHI:L‘ un detichabile wheelds to the launichime
site, a =hort lenpgth of monorpil, and lifted

it onito the track.

Early Catapult Launches Plane

hirectly  behind  the monoril stood a
woaden tower halding a heavy weight., After
revving up the engine, Orville jerked o rope
o release this weight, and the mpetus of its
fall. when harpessed to a svstem of ropes
and . publeys, exerted a strong pull on the

plane; It would hurtle down the track. drag
= =kifds [or a few mooents on the erass,
then nose into the air.

This launching by catapult s the zame

principle is that wsed todoy of Navy carriers.

Usunlly the spectators were tod entranoed
ta worty aboul o crash in their midst, even
though COrville never flew higher than 310
ieet and |_'i'|1rl;js||:l.' much lower. He would
circle the parade ground endlessty, handling
his craft with masterful touch in the relatively

confined snace

Wilbuar, who often wore a derby, stood on
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Fledgling Wings of the Air Force

wills We were introduced in 1934 ot hiz  above all. Heory' (Hap) Armold (pame £69)
Diayton, Chio, home by a mutual frend Aepodod, tive most dynamic persoomiily

L apt. Alberk W Stevens, who wiks 1o scCend hoove ever known, became Uomimanoine Geel

|_-|:: next  vedar 1 record 723058 feet  eral of the Army Air Forces in World War 1)
in L bz Hioon I WHIFET 1 F) L L 814" Liater, nit oildine fiy tar Creneral of  Lhi
Orville’s reserve melted in o bBoad smile  Army rank, he was named Geoeesloofl the Al
when T ideéntified myself as his shadow of Force, the only man who has ever held thal
Fort Mver duvs title He-served whith devotion s a8 Drosts

| the Nutional Geographic Society {rom 1933

Pioneer Pilots Shape the Future P

umitil his death in 16

| OSIEEE L '_|| '-.".'ri-_-'!r; hued I1 AT = It was 'i:!“ili'_' Lhosy YOOrs Ll ] ST

mcuralle cage of air-mingdenn When the privilege ol the General's warm Irieod hip
tieght trinls ended, 1 prame an insatiable alten ew  with m n s FORIrhEl T
reader of aviiell fit IH | i3] L wi #2 B I i recall the clerT |
M w heroes, the pion ols at tl [ the Coll Park day ith nostnlo }

(N} R § I WFLANGRN I|I i | Li[D Bl TS to | | [ LT
[ B N e = b |I| i -_i.l ]I FeCenl Vied | | low 11l | IILI
fired a machine gun from an airplane [or the Force o Greenland and the North Pole, t

Arst time, sel new U, S, altitude and ero Alaski, Afnca, South Americn, and oth

country records. and experimented with aerial  places that seemed Torpiodingly distant belors
|||.||_'|| et i e Such |'|.’-l_!-l - t s 411 "-_'_'I- oS | e |-||..-r| | 1 M i I i&n-
from the fivers own enthusiasm: their  gines mide inches of the miles, | found ma
weld was desipnated a training base only celf musing: over tl CIMNATAS] rlwoen s
Uin summer mornines T would ride a tram e present In my own lifetime | hod seen
the seven milis 1o Colleee Pard St i B mHItnry avialion s Crisdie L Grave DEeEimnine
Ehes chay [ents ol darinz, then sit by while pned s dramabc coming-ot-are;
1 :II.'lll sttt 10 Lhe npew aslime ol
Lany 5 ing F o SWAPPULE it Mo 5!.:'. .I - : i January, 193 1 K amiluon
Miany of those vouthful offcers assumed the  ine the Stratosphere.” Cotobs 4. hoth s
stature of gods in my teen-age eyes: Tommy  Albert W Ste . . :
Milling, Chatles Chandler; Lewis Rockwell, !5 "We Folowsd Penry to the Fo'e,” by Gilld

Koy Kirtland, Lewghton Hazelburst, an e Manazme, October, 198







History Written in the Skies

I}il'llill'i.h.'] H':_Fh“g:".l_.h: of l]l:_' i'hl 30 Years

of the United States Air Force

Just 50 years ago, on August 1, 1907, the Chief Signal Cificer
of the United States Army issted g bnel three-pacagraph ordés
Labeled “Oimce Memorandum.' it besan A Aetonnutiesl LM
vision af thizg office is hereby estnhihshed (o take effect this date
In an Army long ndusted to the pace of the covalry horse, th
order went all but wonoticed, Veternn soldiers, still - swapping
varns of Indian campaigns and the Spanish-Amencan War, found
ittle of mterest in an obegure branch with only three men

.|'||-:.|_'.. that small e ld 15 the United States Aar Force, an
mdependent service with hundreds of thousands of men, pline
angl missiles dispersed throowghoot the Free Workd,  Photographs
on these anid [ollowing pases recortd o=hlights m the =rowth o
thie Air Ford Many of the historic photographs were compake
from back ssues of the Natiowarn GrEocrarse MacamNe, which
has chronicled the propress of aviation m more than 140 articles

[ e wior ki st M eers .||!|I|I'Il' i-lll:lll ITe ) WHAS T WioWnE-
und-fabrc marvel built by the Wright brothers and flown success-
(ully i 1909 at Fart Myer., Here the type A Flyer =skims
cheeriingg crowds during the July 30 specd tronl.  Ceville YWnght
lesw 10 miles to Alewindria. Virginin, and return
¥ Lo another occasion Wilbur Wrght (lelt) stiands beside b

mechanic, Charles Tavlor, as (hville sweeps past the catapulf
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General Billy Mitchell's
Bombers Shatter the
Battleship A labama

Air Service officers emergeid
(eorm World War 1| convimtied
ihat Tutore conflicts woulid i
won in the skv. Most outlspolien
was Willinm Nitchell

Miichell arpuid thatl zir power
aowld  shatter traditiona] sed
defenses hased wpon the battle-
shin. Tm the Narmmar Gin-
e Maoarixy (March,
jurt), be simmarized hiz the-
ories and forccast Tuture avis
ation developments, Tweaking
the hattleship's reputation, he
wrole: "Compared to an ale-
plane, these preat  vessels are
very much like the knights In
the Middle Aged, smoossil m
their hepvy  Grmor. kv wekilch
thevy could searcely  move !

AL the MNavy's  Invitation,
Mitchell tonk part in Diomls
atrikes testimg his views. Tuk-
o off from Loangley Fielid, Yir-
ginia, in 1921, his plunes droppoed
hamlia on condemnes] warsiiips=.
Pirect hits sank some vesssls
Near mibsses on the O0apfede o,
alrendy wounied by the Navy's
eaperimental attacks, procducesd
m fotal “water hommer elect

Later he criticlred Wor and
Ravy: Depariments for incom
petence. and advocated an in.
depondent Al Force. Continged
attacks led to his court-martiul
in 9z He dbed m 19

=188 Alebagimg shodders
titder e bempaieed of a 300
potii]  bomb o deopped  Trome o
Wordn B-X. She sank Iater.

Y, W L eewa. (HNEldl
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£ Army Sets an Endurance Record .

with Tts “"Pipeline in the Sky"

] lessd ircline Hocgwrell Fiueldd, 1l
11 LE Lo H. Smidth aml 1.1 |, F
Richiter m 1973 gave the At demon

tration ol plase-to-plone mid-alr cefuael-
wilh A prpelim Bopimshms i

e plane af 90 mules an howr, e Srms
nilols el famine death had gaaolim
prom the d0-tobf hose solibed onoored-bhag

el mimes,
I i
Fog forced o lamding aiter 16 refoelings
T '
Hut the 5vers had spenl a record 37 howrs

Wit angd had oo I3 mibes

Martianlike Garb Envelops =
it Altitude Record Holder

L&, John A, Macready, moneer Army
|

tisst pillot. repentedly poshed saperchurgml

ihout extra oxveen [aking oif [rom
avitom, CRdo, o i21,. he elimbesd -t
ashied thye workd 1veord, s

Liray'etl 5 F In an afen coczpit. Late
he Tenched 405800 jeet.  Orvadle Wrazht
ficdal olbiservi cerfifed the morks:
Callsd holder of the "“5ocle croown,” Mo
| airn] l13 A W L)

cember, 1926, XATIONAL Uiboamarl W
Hexe he wenrs hls Bigh-alutude <gf
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* Vinother st : Soob-nosed T-2
Apans (he Conlbment Monstop

“ilikas viatlee alier World War 1 sulfered (ram

bl RN anil mEherl apirapriatian % F il
kit Ll chi Irents i
Ty ! I g tils i FE| it
I | i M ¢ anid 1 ke i
i1 Lhiedr | Fopkker m LT i
LE TErsL 1 i i bil 4
e L | T 5 h I'l ling trij
i I Eif [Tiati I i My
[Harkr made favimaton 114
.I'lll t T e A il § 1
i l wArIEG Maakiss ¢ Tuly, |
h i rElcle Magarine published the i
et s ol oaerldl photographs of  th

v  Army Plances Warm Up st Santa Monien, Californin, for the First World Fliahi

Five oreien nabien Tl AR T A B R O A FCUmnaviEais thi d h it ] ety 1920 i e Lt
Sial vl I Hrcht 1 101 Lir S e ovf¥e s elet il e EAF 1o [FEeTmaralicen |
L copetEiInn ol 13 gowertenents il set upon chain of 40 landin iv il nniby  donots Thy
Stotes Msdvw pifoi 1 1 1] at strntegic paodmls Llispdprts Alretaft Uoampany badlk four speclalls deshrnesd
- face hinlan - e : N . il whee!
i) 151y d th reil miehl TSt & [T croo) f i | i ! i
i took ol Ap | [rvern Ssealfl W nuhin J ! el vnEma, 4
I | . hi -2 ALl Pt 1 | I | g I
dyitg time, th coeretl 15,345 mils Loongress. awurded the Distinouiads] S e Medal |
Hviers, all of whom rvivisd the epochnl von e [heee of them, Frederick L. Martin, Erdk H, Nelson
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Crelginally desligned by North
Tmentcan for th Britj ||. 1Eni ]I = |
M ustansTs pived  and  long ranpe
prampied the Unied States (o onder
thiasand In Europe i feats as
3  Dombr  es0ort weere lervnadirsy
Basedl on Two Jima, Mustasngs few

dver bor bomb raids on Japon

Deadly Clusters of Hombs
Rain rom B-29%

Air planners gambled an the Bi
i H-I0 Superiorteess, designed in
1040, Impressal by the plape’s pus-
feetia! for long-range bombardment
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Aitopne Muoshroom Cloud
over Nagasakt Heralds
End of World War 11
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You'll fenl a'very speciisl kind of pride the day you park o new Chevroler
I W HLE |':I|.|"|n'..|_|. Mavlm vou'll even Ol voursell |||||Liru:I ot e
wirdow, now anid then, ill-‘-r for the p|.|_'||-!rll,- ol i_|'-|_':lu_: 1 I‘I‘ll'n,' Ii's L
beaitilul sizht to behold—iresh dand aleit, with a eerialn ready-to.go

spifil 'written all over iL

Amd when the neighbors drop by 1o “lock “er over,™ you'll be prouder
than ever. Thev Il see fine constroction and Anishine touches every-
WHeTE. ||'|-r-|."i| feel the extra calidity of Bods I"_'- |'|—|||'|!. |;|||1 '.||r'_'-I||

see the -|'-|-:|u-r lipter of Chevy's febogibier paint jodby

Then they'll want @ ride around the block to ane Il Chavrolet is bs
EWiral. -|.'.--|-'.|'. .1|||| spahv ns it 1||II'L.". 'r'||.1-|.l' fiinw !h'|-|i|l.' ]u-nn:'lu' |IU:’|'-':|'_
Chesy owners, Baop by vour Chevrolol dealor’s and vou'll see whist we

mean. . . - Clisvrolel Drviston of Geenernd Motors, Datrost -2, Mich,

You get more
to be proud of in a Chevy!
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TEP 10 & cave among the rolling hills of northenst-

ern Alabama, Smithsonion Insritution-MNatons

Geographec sclentises are dippng through the
muck of ages. Fourtedn feer down, they are uncovering
gromnd last trod by man 8000 years ago,

Here, by fickering firelight, nearly 500 penerations
of priminve men are, slepr, dupped stone mols, and
wiove baskers. Unndy housekecpers, they covered wirh
dire their debris, old comphires, and even an cccasional
deceased tribesman, Thus they preserved a record of
lite through the millénnwems, which men today ean
read, layer by layer, hike the wee nings of a giant sequoia.
N ather New World site has presented such a detailed
record over so long o span.

Excitement rises as rhe soennsts dig deeper. How far
o bedrocks Whar starcling find may emesge from the
debris of carliest time? Members will read this thrilling
story in a later ssoe of their Notnonal CGeographic,

Russell Cave adds ins name o o long lise of UTIpGrtant
srchealopical expeditions backed by the Nationil Geo-
graphic Socitty. From Canada's frozen tondra o the
steming pungles of Panama and the cloud-draped An-
des, Narional Geographic scientists have <hed light on
whole peaples —early Eskimo, [nca, Aatec, Olmec,
Maya, Puehlo—and helped give form and meaning to
Amenca’s dumnt ISt

Dedicared mo the increase and diffusion of geographic

kmm‘Enlﬂt' yaut 5“""-“1-"' has browdened man's horizons Auw Indurm o whe ltoed woben the Gredt
iy fields-—from archealogy to zoology. To curry Pyiramitd o) Epypt e mewe i discovered
out this nparTant' work, ir refics -EI'IIEEE}" on the L PO i Resivell l'_..n"i:-'f f it Fnierng

of s 2175000 members throughout the world )

Fable eele n s el
e -

Members of The Sociery satisfy a cunosicy aboue the ;5 THE SECRETARY
world throogh i1s othcial journal, THE NATIONAL NATIONAL GEQGRAFPHIC SOCIETY

GroGRAPHIC MAGAZINE Their enthusisric nomina- WASHINGTON &, B. €,

tion of friends for membership wells the seary of The
sociery's phenomenal  growth,  Members receive the

Magazine and its [D-color maps withour cost beyond AMUIDATE FOM SEMYLEYIF (FLEAIE PRINT)
therr annual dues, less thun non-member subscriptions.

Those inrerested i The Socery's work and  fes o ATREE}
Magazine bur who do nor koow a2 member should
inquire { below )} concerning membership T TONT ATae

MEMBERSHIP DUES OF $6.50 INCLUDE SUBSCRIPTION TO THE MATIONAL GEOGRAPHIC MAGATINE

Pleare BN o wction that apdlie:: POl CALENTAR YRAR 195E. BA%D rawe- applise in

: X sl Liginod Sesin, U S Fume. sed Canads  ©ounsries

.- IL’I" the Pool Unjon of rhe Amevivss aod Spai,

| M ey E 1L ; AN Eiscwhere, FEANF,  f Determined hy poaragie

| | MOMINATE lor © r|||||-.r-:'-|.h|p the indidate above, dilerentisde b ' Ly Misaberdis. 2150 Iml""' ri.':'F

(s wnarnte sheet for pddmong] oominsnons, l"-l:lli_l: Wake mmirtraan e ‘pulejr i &nd wepad aligEeT

G S | {rilr||:n||1|-|: B lmry -

| (GIFT MEMBERSHIP | pominere and enclose § ez

for durs of candidite shown at upper right. Please send gift P -

curd to fecipient. 71 Yes [T No acrmtl ] bhai s Sy LT

. | | DESIRE INFORMATION regarding membecship and the sRALLY

NATIOMNAL GEDGRAPHIC MacaziNE (Fill in upper form )

CilY, JENE. 3TATE



-] 2 n ki

[

AN N M

every student needs a REMINGTON QUIET-RITER portable

Tests by Ieading educatars prove That students
who use bypowriters gef up lo 38°% betler
prades. Students themselves will tel! you that
t's pasier to “think™ on & typawriter. Thoy ex-
press theiwr thoughts more guickly and more
claarly. Al typed work |3 5o much nealor il
gasier to read’

Mozt students ask for the Remingten Quiet-
riter hecause |t's the only portzable with Miracle
Tab, Juper-sirength Frame, Lasper Sized Tyl
indar and full dd-key keyboard with Finger
speed Keys . ., and Ihese gre the features that
STuGeEnts neod and wat| i

AND AGAIN THIY YEAR
BUTING MORE REMINGTON

THROUGHOUT THE
IYHPEWRKITERS THAN ANY OTHER BEANDL"

Every student needs and shedld hase a new
Reminglon Quiet-riter. Ask your Remington
Cealer to show you how easy if 5 19 buy!

$

Terms pEyable mankhly,
ipzlisginE Lates

And i el carrying
charge. Avuilabie
nLansdy, same Qermy,

s WEEK

FadaED COEFFORATION
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Nnn:..prﬂﬁunting the easiest-to-use home
movie camera Kodak ever made! Only $995()

Pocket-size Kodak Medallion § Camera weighs just

23 ounces, loads in 3 seconds. 1£'s ;””:.I'I.f’“' for travel!

Line look tells vou swwhy the new CHYA i0seEs and sinote-Irame o=
- ] (] -
hoodak Medallion 2 Mavie Came- fROSrel 00— |UsT 33 easuy, bl
era; FLY, drows ©o) |hu-4'- it eee low-cosr Smm hlm
IJ-||”| IF g lg s Anfil® 115 "FZVH"Z'EhlLI“HI“LHWHf]
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Yl a8 0 the easiest-ro-use home J G | made by Aouak
1 " | . |
MR CATTIED rﬁulﬂuuﬂ'f'hHJl L WL KETOWY LK J”'J
: 2 !
ou just popoin 8 pre-thresded Lael all dmovie views wirh a cwesr
him maparme, diad vour ighr con- o ThRE RLPPCE— Fegiddar, wiie angle, and
[ - 3 i -
AiFIOn— U EOMmLa FEC 1 :- T atin ‘I|| o o | L N |‘_||||_||. el PELCENREA
5.8 | i [}
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: toy wee an The ungic-iens model, 3144 50
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The Medallion takes slow-mo-

EASTMAN KODAK COMPAMNY, Rochester 4, N.Y. YhA Gl AR



TRAVEL QUIZ

( FOR AUGUST )

Going borefoot is unlawful in:
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m the world.

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

Hising in Huonily Urond; aod fowioe 4145 miles
bt e i st ies (nto the Mediterranean in north-

i:l 1.?| NIl '..|||||I|

ern Ry the Nile Hiver 8 the workd's longss
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Coins waore first minted in:
'_ [ TERT T 1|r|;| ||.'||-.|I ; i||-’.|,,-;

rminted
T H | ir fsinlli b "'ll'll_
LFI

srholars think the brst
il taneonsl vy aroand
bl
i The Fiest Nationa Bank of Chicipo Travelors
Checks Fach denomination ($10, $240, $50, 81080

TS |||||I"|||"'f

emad C hanm. W hen you travel, cgrry vesgr o

i# & differenl color (o prevent ereors in cushing.

Ask [or themn at your bank,

The First National Bank

of Chicago
Travelers Checks

For ALl Misiness aad
Foarmtrmy 1 rermed
BELEEIN FIODEOANAL BEFOEIT
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M it o the

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

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

tryving them out on us?

Douglas offers vou greater promotion

opportunities, a chance to plan far tnto
the future snd o gain substantial

Frrwards

Deouglas plants and facilities give
vou a natonwide cholee of pleasant

places Lo live.

Please write for complete infarmotion 1o

C. C. LaVENE

DUOUGLAS AIRCRAYT COMPANY
BOX 620-E

aANTA MONICA, CALIFORNIA
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exploring the world is easy with a
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Bring History Back Alive

Maneowello

IRGINIA

Whar sort of man was
Jeferson? {yer to know him
st home in WWomiveedln, near
Chatloteesville. It hlled with
it prapors, his treavures anl
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Patrick Heary
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the very pew
Chaaret,

YWhere did
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totic St John's
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fight ¥ Follow rherr well=marked

muover on lamous YVirgigia
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Whet wuas Colonial life

like® See Tor yourwelf Ih
Vonundrin, Fredericksburg,
Williamsburg, or at staredy, old
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Superh
Telephoto Pictures
with FAMILY TELESCOPE

Tike !|.|'1..1|_1:| clear !Llr.;:]'ll.:-l:-.b shots I'|'I-
adapting a BALswope Telescope 1o your
Vimm camern. BA Lscope, choice of 15 x,
X or MM eyepiece with Tl Ciasti
:I!..J.I:Itl;'r and tripod adapter costs anly
FIOT.H0 . . . Wy cost of equivalent tele
phu!u |l..FI-!l alone. Sets up in seconds.
Write for FREE book, G-16. Tells haw
1.-.1:13"!.1:' can enjoy this all parpose tele
Bavsch & Lomb Optical Ce.,

"E:-l_‘ﬂ Loamb Park,
[
I'hIE

Rocheseer 2, N, Y.
PAYMENT

PLAN

BAUSCH & LOMB

Less cost per day than
mast U, 5. resort vacotions

2 letsurely o M¥H, i ||u||||.l B odays
el T ¢ ALIES M |-. i aleneed o 5 ||||11|'..
Frarrell Liner, ]t'-llllll Iep froen BO3S,
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Touristy in historic Jomestown, Ya,, ses guards in colarfel wnitorms of T&OF
mmiaring replicoa ol originol sochndes. You con board fulliicols reproduc-
tions af 1he three shipy fho! Brought the first English iettlers jo Amera,

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

O i boight May mornme i 1607, the Saxen Con- Justi & few mules Trom Jamestown, YOO Can reiive
sreent, the Godrpeed and the Dicovery sailed up later chapters of exciting colonial history in the
the James River and anchored al whal 13 now heautiful restoration of Williimsburg and the

Iamestown. Virgbndd., Out o these threg 1y ves- Yorktown battlefeld
scly came 105 ploneers 1o fovind the first P

L Yhis year, why not bring your fomily to Amoncas
nent English settfement in Amenca and mark the

-. i birthdoy party? You'll o the guest of honor hele
beminning of Amorica as we Know ik g
' - and Hearty aiter JoU yirs,

Fhis year America 18 celebrating the 35thth anni-

versary of the Jamestown settlement with an eight- FREE Tour Infermation — ol __
month festival. Theré aré pageants, [nirs, exhirbits, - 2
concerts and enterfminments. Yoo cun see 1he re- If you would like to visit the Jamestown Festival,
constructed James Fort, the Glasshouwse, and the or drive anywhere m the US A, let us help plun
Old Church Tower whose 3-loot-thick walls hiive your motor trip. Write: Touwr Burean, Sinclarmr Chl
stood Tor over threg centuries. Corporation, 600 Fifth Ave,, Mew York 20, N, Y.

SINCLAIR SALUTES THE ASSOCIATION FOR THE PRESERVATION OF ViR- -

GINIA ANTIGUITIES Ihe Associbion was first to begin the presers SI“cmn
vislion of the Jomestown site, more than hilf a contury wgo. In .
coaperition with the National Park Service and the Commaonwealth _ - -
of Virgmis, it continues 1o treasure thy nabionaily mmportanl shrne me i gﬂ'
For this endurmg achievement, and the many other confribufions

i recreating our histore scene, the APY A deserves the highest
reeard of patriotic Americans everywhere Anciher In Jinclair's Amerloos Conservoaton Series
__l\. a Ll T -1- || e = b 2 b 'k IR "
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[N ALL THE WORLD there 1s no place liko AND ADCEETS 10 ALBEETA TRAVIL AURLALL LEGSLATIVE
Almskn. A breathtakmme new' world of ALEMG  EDRACMYON ALRITTA {ARAL S m
|I1':'I':|r_'| ASEEIAR YO, YITELN |4 resbe. Plos-whitte —

elaciers, pold-benring ssned besclhes, a land

teerming with wild life all are vours

[or the nsking!

Enjoy it '” now, while the days ke WHEN YOU OWN THE FAMOES EXAKTA YOU OWN THE BEET!
comlortable gnd '||| everiines ref reshiing. The Mow ALsrenn

FS AN T A "o

Y our trip to 11||' Land of the Midnite Sun

will hve with vou [orever! From the steeg)-

witlled Dords and the mapnificent moun- F5-MM FINBLE LEMS
tmins of Soutbeastern Alaska. to the wide SRLEN R

hortzons of the Berine Sea 6 land of Eskimo
aore, vou |l tregsure overy minube e Alnsko

T EuildiLl L1d 18 RECinsd i b s Sl v
[l Carreitd ol Pl wgr |, Wi Bl Cankia you i
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O VM BB Mmaking fli0Es A O Cogy oofn
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Come aboard for all the fun of France

Cnee aboard a great French Line shup to Europe, vou arc REGULAR SAILINGS FROM NEW YORK:
forever spotled for any voyvage lewss enchanting The magnificent 81 840900 Libarts, Sot. 19, 18
3 = i Tha graciowe. atoried lie de France, Aug, 24, Saat. 11
You hnd the very amr sparkles with the fun-dovime spint The intimale Finndes, Seat. 5, 24

of Fmance, Y ou relax to the Prench Bar for elegance and ever “fim fapt | the Libeté sam o 1700 6.M
gracious service.  Your appetite revels i the delights of

Prench cmsine, tecognized the world's Anest. Yoo respaon =
with interesting new friends, to merry hedrs of entertamment me

Almost with regret vou armive at your port—refreshed and 610 Fifth Ave., New York 20, N. ¥

ready tor the sights and fun ahead Consult your Authorired French Line Traval Agen)



Peek A Boo!

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

FIRST NATIONAL CITY BANK TRAVELERS CHECKS

Boched by The Firyr Hotenal Chiy Bonk of Mew York

Mamibat Federal Depoul Inpprants Corporation

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

Al aiuminum
No maintrnance
Lutvéd saves
Easy io assembia
Fram 187,50
Wrils for free
folder NB7

H

e vt ﬁn‘..-:u{mu. Tue.
14515 Lorain Ave., Cleveland 11, Ohia

| B
EgniL:;Hc :ll Lf;: S life begins with Airstream

A whole world of mew inferests, relaced essy Diving i
Uneguallest i optical perfosmande, Amieran youry in &n Abrstream. This Is fravel!. . caredree,
made P&L Binoculars mainotain their perfec- exciting, economicel. Enjoy the sea, the woodd, (he
dan  for decades, Toored above b the 7=, mountalns with all the comiorts of home. Wrile for
S model st 519250, 'Fed. ax inel. Chnly intzresting free boakiet “*Waorld At Your Doorstep.”
£19.50 down ... 81008 per mo, on B&L Timeé

Puviment Plan, Write for name of desler near
yonr. Bausch & Lomb Optical Co., 10920 Lomb
i Bochioater 2, M. Y.

AIRSTREAM TRAILERS Dept AG

(| CHIEH BT [ACENON CEMTER 0HR0 - 17804 § FIRESTOND WOISALE A1 07



Are you ready for emergencies like these?

Now I3 the time to check your first-aid cabinet . . . for
more accidents occur m the sumumer than in any other
sgstson of the vEmr,

In fact, during the summer months there i a daily
dverage of 2580 acadental denths . . . 10 say nothing of the
almost endless mmber of burm, cuts, broises pnd other
mguries associnted with ootdoor life.

Hepardless of how well eguipped your first-aid cabinet
ks, it will not do you much good unles you really know
how to give first-aid teatment properly, For example, i is
important 1o know whier fo do and wiar por to de in
situstions ranging from minor scratches or cuts 1o more
serign injuries such as broken bones

To treat miner cuts: maost cuts heal guickly if cared for
prompily, but can become serious I infection developm.
Thefirst and most important thing to do is 1o wash the cut
unber warm runmimg water, Then apply a mild antisepiic
anil stenle compress.

If iodine v used, remember that it becomes stronper
with age and old solutions should not be applied.

Totreat more seriows injuries; (ulls cause mony serious

injuries, sspecially among young chifdren and people nge
G5 and over. I you suspect 3 fill his coused 5 broken bone,
do not move the vickim unless absolutely necesaary, Keep
the patient as warm and comfortable as possibie and gel
medical care promplly.

I an accident oocurs and vou cannot determing its ex-
tent or seriousness, call a doctor, Describe the injtiry, tell
nim whene the victim 15, whad you have done and the
victim's apparent condition,

With your dexcription, the docior can oifer surgestions,
decide hovw argently he s needed dnd Foresee what equip-
meefit he shouid bring

Tohelp you give the right care nt the rght time, Meiro-
poditan offers its now first-aid churt. It tells what to do for
MANY SOMITHIN einergencees-—burns, cots, lamting, poison-
ing and others. 7 alwe feaiwres, with Hlustrationy, the prw
methivd of life-saving 10 apply when siwecne s et
drosined

This first-aid chart may help you keep n minor injury
freem bedoiming serious—perhaps save a life, For your free
copy, elip and maal 1the conpon below,

- 1Ty

- e e = .

Metropalitnn Lite Insurance Campen ﬁ';"’"
mn r o

1 Maditen Avenus, Haw York 10, N. Y. E j‘-—'*‘c‘f
|EE

Please mafl me a free copy of your |
“ First-Afed Chart," 847N,

Mame.

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-WATEHEN'S PRUNE- WHIF

L% poond dried prumes

| cup waler

b otmaspeuny utlavered gelatin
[ tiblrepoon water

i epy whites

1 teaspoons fomon jmod

3 traapooos Sucaryl stlition

Sirrmer prames o witer yniil aale Pi
prunes, jorcs through wieve pod  azhil
haee. Saften pelatin in 1 mbicipoon
w Rter dbsobve seer bt watet. ol ¢
whites wntll foamy; gradmally heat in
pelating Igmron juice and Sacaryl Folld
it perume pulp. Chill. Makes 6 aervimo

Maoater o il iopgeiig. ommehine i ClEp
pomfar dry mitk waiids '3 T b water
TR | reanpoea Spmary | in vmall bowl
Beatk at high apecd anill cosmmteney
ol whijpenl cream.

" EEEREE RN E N EEREEEEEENSEHEREE BN

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

You use Sucaryl practically any-
where you would sagar...in
coftee, 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. Sucarvl,
of course, is for anyone sensibly

counting calories, and for those
who cannot take supar. Your
drugstare has Sucary] in tobletsor
solution. Low-salt diets call for
Sucaryl Calcium. Abhbott | abwra-
tordes, North Chicagn,

ML amel Montreal, Can (Bfett

Gal yaur now Suceryl Nempe Book—
frow af youl dregiiors

Sucaryl

Nes- Calopie Swpsieier —No Bittnr Aleringin
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Sail Mooremack and own the sun!

Take a veal vest! The bind yvou 2ot only on o relpxntiop—oar b ns oy ns you wish. You' Il mnks

MOOREMACK Tiy SOUTH AMERICA

MOORE-
McGCORMACGH

®

Af8-dav crulsen 1o South Amarica pnd retoerm—S. S ARCENTINA.. . 5.5 ARATFIL . fuirsnn fecomy $1.1 060 Thimem 2 Hi=toen lirmers sl Syee
three waohy from Mew York to: THINIDAD - BARBADOS - BAHLA « #I0 DE I#HLIH{I BANTOS 5.-||:| I'aul-u « MLk II'HItI'E-EI HI.IH-IEIE. MIRES




THE ULTIMATE DEFENSE

Knowledge is the ultimate defense if kept Tree to repel
the evils that besiege mankind. To give knowledge the time to win,
it must be protected—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

Ecthpage . Long Island
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ere squeezing
flight into
smaller packages

Tise wiighry MIG. Honeywell's new
Mintature Intezrating Gyio weigha
foss than W oubices, mersires only
V.75 anches in diameser. Lo peroial
guldince apphications et 4 the eguul, perform-

ance-wise, of thonred gyros 3 nmes lorger and
COnialf ~'.1II tewer. parts than i predecesso,

bo ks a typical example of Honeywell s success
in “squeenng fight into smaller Packaged”

H! kE ot Honeywell Aeto £ 150"t enoiy ol

that our control and inssrumentation
sysiems are the last word in precision
and dependability. They must also be
cngineered o the smallest, lightesr und
most compact form possible. Helping us
meet this and other CNgIneenng challenges
I:"- i I ETONY |-'! fltL]ﬁfLﬂHE’ H.'I.:'IH'.'-LTIII'.']'I..

which inctudes: over one quartes mulion of

the world s most acoumie gyroscopes;
more Hight control systems thun sny ocher
company has rrn duced; fuel gages for
every type of pline, control systems and
componenss for missiles, rockets and jes.
Honcywell Acronaunical Dhvision, 2600
Hu]:_‘*.irg.r Roud, Minneapolis, 13, Minn,

Honeywell
| H| Qovsnacitzal Divisisn
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TELEPHOME MAN BOB CROUSHORE, right, stops at the farm of John Rathgel 1o discuss
Wood-Knoll Stillwater Queen, gt Harrold Commupnity Foir near Greensburg, Pa. Holi i

n o -’.

ertey al Jersey heifer,

a director of the {mr.

FROTOORAPHE BY ANTEL ADiH

Telephone Ambassador-at-Large

He serves his community on and off the job

Tall rangy Bob Croushore ts
a fomillar figure in GLreens
burg, Pa. As a telephone mun,
e peds Lo meed and talk with
people all around town. And
that suitz Bol right down Lo Lhe
ground because his g interest
in life happens o be people,

Bob syvs, 7T hke to think that
the folks around here count on
ir good dependable tele.
phone service.” He takes pro-
fessfonal pride in polling in
new telephones and in provid.
ing additional telephones wher.

* ]
ver ey oare |II'r"|I'|!.

Bob Croushore’s job and his

spare-time activities: both e
volve around Greensharg’s
community Life. Hets a charter
r||r':|:|'.|-r':r .1|||5 1||'|'-:.-'||'ri1 nf the
fire department, a dencon 10 his
church, and & member of the
Greensborg Lions Club

l[ =HEITS that thse Tl'f!'[‘-hl'ﬂ'l'
biusiness wns partly responsible
for bringing Bob and his wile
Elizanbeth together. Mrs. Crom-
shore, before her mormiage, was
a telophone operator

ALl over the country, peaple
]IL.r' f b '.'.I|l||.-||||r* & ure 'r:-r-:|;-i11|:
[is |||.:-|-.|' vt Pl :||1'IIII'||' BETVICE
better and more convenient,

TESTING HANDY NEW FHOME Tal
Cradbalviare elecks ne molddibleminl Bele-
phime which i cuslomsr wants (or
har beclrisne.

3¥ iz%-_*_
Waorking together to bring people fogether. .. Bell Telephone System !fﬁ
""'J"_-uﬁ‘é



caphin kid and his hearty crew. . . scourge of boredom, farsome defenders of
. the anctent dictum, “fun is right”’| And thelr seeret weapon! A dependable-outboard motor o
| corry them essily and safely to the borders of their watery kingdom. And these same laughing,
friendly times are watting for you and your whole famaly when vou own an outhosnd motor -

|
for the best in modern living, millions enjoy the products ol
"
)
|
]
|
L
|
{
|.
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