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Our locaton gives you more [atiade for vacationing,

It protects you against the loss of vital summer time,
witha warm sunthilt kedps rising when the leaves at
home are falling.

And while you play golf. tennis and swim late,
vou have a fine opportunity to do something else early
Christmas shopping

Here in the great shops along Front Street, you'll find
a pleasure ogual 1o thearray of magninoent warces.:
the gentiine courtesy of olr shopkeepers.

Catch vour vacation where ity still Summer in Fall,
And hospitality s always in season,

In Bermuda, 90 minutes near.

Tl L

For a change, come to where things haven't changed.

CALL VYR THAVEL ALENMT. DR WHITL gEHMUIDA GIQ FIFTH AYE | NHDW YOR,; &, T J0000—6 NORTH MICHIGAR &E., CHICAGD, it S0



Our summer’s end is
just the beginning,
A warm and beautiful
beginning.

To our second summer.,
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If your child can't go to school,
maybe the school can come to her.

A child who gets ill, or has an accident, can miss
weeks or months of school. Which may mean having to
repeat the whole year.

Now there's a special telephone system to help chil-
dren keep up with their studies, while they recover from
their setbacks.

The system is called Tele-Class. And it's working in
lots of places.

In Oakland, California, for example, all the child needs
is a telephone, a headset, the right textbooks, and a spe-
cially trained teacher like Mrs. Molly Steele.

Mrs. Steele used to teach regular elementary school.
But now she has a class of ten children. Some ill at home,
some in the hospital.

Every day she inserts a card into a special telephone
and dials her students. Once they are all on the line, class
begins.

Not only can Mrs. Steele talk to the children, but they
can talk among themselves. So they get a classroom at-
mosphere complete with discussions and question-and-
answer sessions. '

They also get 20 hours a week of education they
would have missed before.

The American Telephone and Telegraph Company
and your local Bell Company are continually looking for
new ways to make the telephone serve you.

One way is to help a child who can't go to schooal,
go to school.

®
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helping each other. Of Amway Discributors serving friends and neighbors in their homes.
Bringing them over 150 superb Amway products for home care and personal grooming. Demon-

strating chese UCTS. aining how to use them...most efficiently, most economically. A
world of people sharing “home care know-how” with friends...a world of

people sharing a business opportunity as well. Independent Diseributors of
Amway products who help others to start family businesses of their own... T S s
show them how to become Amway Distributors...how to join more than SESESSEEY
150,000 other independent business people who are part of the free enterprise
world of Amway.

Amway Corp., Ada, Michigan 49301 | Amway of Canada Ltd., London, Ontario, Canada.
#—-




WHERE PONEER® TROD
AND BLAGK GOLD FLOWS,

(KLAHOMA CITY BUILDS
SKYWARD-A GLOWING
SYMBUL Of

By ROBER

Photographs by ROBERT W,
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tain® place on a still
Muskogee, newly and proudly the state's firss

waport, lay hours behingd gs

star-crackiineg nichi

From the towbonl » neclhouse wi SCpLITLEdd

nt the narrow, foehidding stream, welcoming
cach Const Guard buov gs il bobbeil W tn
our searc hlights, How inconeruous it seemoed,
bringing  the
Oklahoma by pushing & barge up the wind
ine YVerdipris Biver

Intent al his lonely work, Capt. Bill Kurts,
Jr., Mcked steering levers and throttled back

ceeans deep into  landlocked

OHT TWIN engings '-J.‘I'.:-n.'l'l_‘- wier i owver a

rock shelf hundreds of vards long. Two miles
an hour
Bt toen

prumbled wrvly.

1115 arndy thehes from scraping

“omlow boal o Tulza" a deckhand
Nhen we got across and olkded into normal
nine-foot depthe 1 relpxed and the

giinned, coffee in hand. “First time vou steer

-5.-_'1[th il'E

Helie ol o pioneering past. thi:

ll|:] sLEkE |:l"u g !.||.'.l| NeEnr |"-.| ran, on Lhie
L |irimige-

Imidenst

L6-acre spread of Elev Tannes
stoprls odten Dare of woiil aod rock
settlers macle do with crade tourf “soddidie

Foretaste of the Iuture, a 20000 Aame
tpped tower rises above Oral Roberts Uni
versity Al Tulsa Glassed

housés a campus radio station and o batters

ihasieryr ol Loy ||| i I'.
LEE IIII.I!"Ill' .-|||-|-,|_-||-||_" |1'|I'i Hiones I:I"_||"II:
tpams Lthe vraceful Learning Besourees Uern
ter, avademic bah of the hberal arts collee

|EREN I'Iitl.':l Ii--. L fpumed o ”l.!.l'll’ll!'_[ =% .-.r|:_'|_'j|_-!

L strange river,  he drawled, “vou sort of frel
viour way ilone.”

~trange river for him And another bizurre
CREETTTAMITIE Ll
Ciglahoma. Next day, cutting a bracine win

ter bDreeee, we pusheéd the first commerceil

this absolutely one-of-a-kind

cirgo into the Tulsa Port of Catoosa, opening
the last port of the 1 2-billion-dollar Arkansess
verdigris Kiver Vallevs project pages 156-7]
Now other tows would put in to Tulsa. eight
biaree fotilas bearing steel, say, from Chicago,
Mississipm from Now
Lirlenns with containerizixl gids from Ea-
rope. Asin, and Latm Americo

=am Frevert, the port's

tve direcltor, coald see the bounty of that far

or shpping up the

enthusiastic exieci-

harizan: *In ten vears.” he boomed. “we'll b
Lowts, Mem
|I}L::- or Pitshureh does todav.”™ On .IIII:" 5 0f
Lhis” venr, Prestdent Richoard M. Nixon {or-
mally dedhicated the MoClellan-Kerr Arkansas
River Navigation Svitem

hancline more fredeht than Si

Bugle Sienaled a State's Bewmnning

Yet in retrospect, a seasning Oklahoma
weems i mild tmumph compared s the fan-
state got started in the first
place. The United States of Amerca arrived
on April 22,
than the world and I made aboard our tow
boat. Here and there vou can still find an old
omer o relive that dav for vou

“We malled about, watting:" recalles
ey gravbears

A=l way L

H o= i) "I.' H 'I'- I'.|_|'--'| 'r Fl1ir
v WRLET & TTiLe DIEEET DAang

A pep

in his nineties; Memory yes
terdav-bright “People from all over the cogn-
Iry, even taahies, Al
standing on high ground dropped
oostirnmd fag and blew a bugle, and we tore

woinen with eI A

solilier

IECTrrss ‘.|'||.' L 10 sIase our claomes

kun they did. then and many
(page 134), humndreds of thowsands of settlers
1 0 |-

LLITEES T

whootmne into the wildemees {ive

I i
acre homestends and town lots, charging on
Blooded and
iru.lF:‘E- .'|.I'|'| cafEEnIng |_|r;[|r|.-e_' :-|_'!'|||--||-_-r'- A

tew mode bacveles, and some hung to the cow

NOreps epavined npe=, buck

calchers of snoring locomotives

LUh, a number of wily opportunists couldn’t
Wit into this L g
sponer than they should have. So to this da
peope call it the Sooner State

Besides Oklaboma Litv,
sproang up at Guthoe, with its railroad and
ledernl land office, and at Kinghsher, another
e Ulls-

nnel snenkesd 1L W

nstant [owns

Innd office, earlier o sliEe stop o f
holm Traill when cowpokes pushed herds

(Continued on page 138
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Principal eitfiekds and pipelines fdached! shown
i i gaslields and popefines ahawei in Boge

allocating homesteads by
auclion o lottery

Todavw, seEncalture, o, and
indistry underpin the state's
economy In renewal-mindid
Udklabiema City aned busthing
Tulsh, wviation amd arrospace
emplov thowsandde. Trees cloak
eastern mountales, tmber
gmins as @n incime earne

The tmage of st Bowl
dlivve Fades ns LEA[MATS Ol the
prairie open at Muskogee an
near Tulsa Planners enviswon
vt anather canal system,

conveyine the east’s excess
water to thirsty western plains

Cheslogah Lake, in the north
rasl, drowns the hirthplace of
Will Kogers—hbut his womnils
abivut 1t still ring true; " Every-
one has deep in their heart the
old town or commumty where
they first went barelooted, got
their first licking, traded the
hrsf pockel knife. erew up and
Rnally went away thinking
they were Lo g for thal
Burg. Bul thal's where your
wld heart =7

Elevatiom m fecd
s
e
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AREA: 60,910 s mi., ranks 153h
POPLLATION (19700 2,550,253, ranks
ITth MAJOH CITEES: Chkiahaima City,
o, A, SO0 |mr:|n'1|h|.l|:I.L|:|n P
625,000, copatnal, Tulss, pop, 350,604
(metropolitan region 4590, 0000, oil,
asronaubics, tiversifed rmanulacturing,
Lawtan, pop 74,500, semvies adjoining
.S Armyv's Fort Sill ADMISSTON:
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Esthetic? MNo. Loerative? Yes. Stariling
I tourrsts but fondly regarded by Sooners
ey o1l well theobs in front of the State Capd
tol, Esghteen wells riseonthecapitol grounds
They have pumpeéd more Lhan S8 000 G000
ffto state coffers

~inee the hrst proftable ol well Bowed in
1897 (U laboma deiilers have foinal ol o
pas iAo all bist 3 of the state’s 77 counties
Waornmed producers, pressing the search Tor
FREI &Y II'|I'-I|'-I'|-_ [ri=gig el |'|.|:.|'.J-'.||-I| i¥

Limlid's Knioswn reserves'in perhaps i decadle

north from Fexns to rotlhends in Koansas

For the next |8 vears, manmifesting a Mo
von'« destiny, homesteéncders took land that
had belonzed to the Indians. In the runs, by
allotment, and by lottery, Indian Territor
ol Oklahoma Territory were carved up,
harbed-wired, and domesticated

What was it like? In Guthne, the sprightly
tormer Cravens sisters, all widows, can tell
Listen to Mrs Lovenna Barnes, Mrs
Blanche Stages, and Mre May Poleet:

“The family slept in the covered wairon
that summer, untt father built the sod house;
carmied water from the spring, until the well
was drilled We kept ourselves in the storm
cellnr every now and then—we could see thi
bwisters< following the Cimarron Eiver. Moth-
er phanted corn and beans and punkins and
cucumbers She could just pick up her gun
and go out across the plains and come in with
rabbits, quatls, or whatever # might be,
hecause she was n dead shol

"When we caupht cald, she rubbed o
chests with skunk grease and poured Hot
omon tea down ws, Anvbody who came alone
antl wanted to preach, preached, and we all
wend (o heiar hime The first Methodist cherch
they haed down here, they hadd in o tent. They
ol lumber from the limbervard and boes
kegs from the saloon am] muade the seats

VTl

Unuswuil Haeard Startles o Goller

=0 it went, and i 1907 statehood arrved
Oklahoma—i{rom the Choclaw words okl
“people,” andd bommia, red"—was on
way. She's been moving ahead ever since,
wearnne cowboyv hat and boots, sleeves rolle
un, mativited by the pronedring sprit

In 64 vears the land of red people has
grown into an agricultural and industrial
empire. Bétween countless "Howdies” and
“You come backs” | watched this dynamic
evolution continmng

Farmers and cattlemen produce a billion
dollars a vear in crops and hvestock: some
ranchers ride the range in mrplanes The
lortyv-sixth state ranks foorth in the U. 5 m
petrolewm output, third n natural gas

Thousands of Sooners work m aviation
antl acroapace Computer networks—ior air-

hier

-III"H' I'I"-ul'!"l-':'lt!-ll'll.-, FI"J'I."I-IJ LCyr=, .:.1.:--[I|IIII." I'r!'ll.i!
cards—increasingly center in Tulsa and Okla
homa City. Logegers farm thick forests in the
sonttheast, replantine. after thev harvest,
When these vigorous people put work
astcle, they swihm, boat, waters<ki, and fish in
n new marine wonderinnd—along with a



growing army of tourists. Like me, they vaca-
tion at attractive state-operated lodzes such
as Fountainhead, many to play golf. Few,
however, will execute the shice ns nobly as |
did—but then, seldom does o deer dart across
the fairway just as one swings

1 joined Oklnhomans at rodeos and pow-
wows, attended church, symphony, opera,
and theater with them, admired swank roof-
tops clubss, cined in the hinterlancs on buffalo
steak (chewy) and squaw bread (crisp). Tulsa's
Thomas Gilerease Institute of Amerncan
History and Art and the Natnenal Cowboy
Hall of Fame in Oklaboma City thrilled me
with their unparalleled displays of how the
West was won Sooners, it struck me, func-
tion about like the rest of us So 1 psked an
expert to explain what sets them apert

1 called on newly elected Governor Bavid
Hall one plensant afternoon last January at
the State Capitol in Oklahomn Uity (oppo-
stte). It was his first day in office. A tall, hand-
spmee et of 40, silver-halred and graced with
a warm, gleamimpe smile, he seated me ot o
coffee table and came right 1o the point.

"We are blessed with pure air, lour seasons,
and plenty of space,” =uid the governor. "We
like to work, We live by three things: First,
our independence. Oklnhomans do not feel
fettered. Second, g belief that the basic things
in life are most important. Family life plays a
greater role here thin in many siates | have
vigited. Third, a larger involvement inchurch-
oriented activities"

| asked what he considered the state's
biggest problem.

“Education,” Governor Hall replied, lean-
ing forward, hands on knees. “That's our first
priority. We rank 45th among the states in
per-pupll expenditures. We've got to spend
more moneéy on our schools T am convineed
that education is the greates) problem-=solver
of the 20th century.”

Tragic Muarches Brought Many Tribes

But | wonder if education can solve the
problem of the Indian. Often, sadly, the first
Amenican 15 last here, as elsewhere.

Red men roamed the future Oklahoma
long before written history. The Loulsiana
Purchase in 1803 signiuded the heginning of
Uncle Sam's resettlement policy. In the 1830°s
Indinns began to arrive in force—victims of
white expansion in the East

Among the first to be removed to Oklo-
homa were the Five Civilized Tribes—
Cherokee, Chickasaw, Choctaw, Creek, and

Semindle. Soldiers hecded them to the rolling.
wooded eastern part of the termitory in dread-
ful murches that killed thousands.

Soon, the cultured Cherokees were print-
ing n bilingual newspaper. Well-to-do tribes-
mun built porticoed brick acndemies for their
children. Muany married whites: Some hackerd
plantations from the forest and grew com and
cotton with slave laber

Later the Army rounded up the Pliins
Indians, nomndic hunters of buffalo, scalp-
inkers: Comanches, Kiowas, Cheyennes, Arap-
ahos, and others: They radsed their tepees and
Indges on the territory’s western reaches,

Some Red Men Walk Between Worlds

Today nearly 100,000 Indinns, of at least
63 tribes, dwell in Okinhoma 1 doubit that
any place blends the blood and civilization of
rodskin and paleface as does Oklnchomi You
micet Indians in every walk of hfe: profes-
sional men, businessmen, acholuss, politi-

clans’ ‘wives, painters, sculptors, ballerinns:

Rich ones. bunkbooks fat with maneral roval-
tigs; Many more poor ones, some cursed witl
alcoholism.  Christians, =ome prayving aml
singing i thelr native tongues

And red men so close to the hallowed land
and mvstic fires of their forefathers that they
cannot hear the white man's drum, nor do
they wish to, They drift between two worlds.

In a small, personal way 1 ghimpsed this
dilemma on a night of half-moon and scud-
ding clowds, in a fallow field rimmed with
woods in Seminole Countv——two hours' drive
and & century distant from Oklahoma City,

“Y¥ou have traveled far to see one of our
customs,” said my Creek-Seminole host John-
son scott “Hefore the stomp dance can be-
rin, the sacred fire must be it Will vou let
us honor you? Will vou start it?”

Focing east in homage to the sleeping sun,
giver of life. | set a match to a pile of leaves
and twies, and, when it took, added branches,
It must not die out It did not, and just 2o did
these proud people adopt me inte their tribe.

Rotmnd and round the fire they danced for
hours—men, women, and children, rattles on
their legs, happiness on their laces, hand in
hand, singing, chanting, bowing to the hlaz-
ing altar, livelier and hvelier, After a time,
Johngon Scott kindly led me aswde, a wenry
paleface with smoke in my eves.

“The fire symbohzes fife,” sadd the slim,
erect Indian, o bovish 34, artist by profession,
wearing eagle feathers in his bat “The fire
keeps vou like a wild horse, frisky and {ree.
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SOONER STATE SHOWPLACE:
An imaginative Oklahoma
architect, Bruce Goff, designed
this Bartlescille house. Walls
e - of anthracite coal, inlaid with
7 chunks of blue-green glass,
suppart ity sloping ceilings.
Cellophane sirips, ever
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don’t have. Cthers have wormnes. We are fre Vv wife, | replied, would aores

We care only for our famitliés, our Rinlolk [he plamnsuited, plain-spoken executive

i1 our land We tey 1o be o frdend to all daneed ot the wide winlows o] his offire |
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amounts 1o 4 synonym for Oklahoma. Stroll-
ing about Bartlesville, T remembeéred that
the challenge of black gold arose here when
the stote’s first commercial oil well, the Nellie
Johnstone, come noon an April day in 1897,
Tulsa’s Clenn Pool arrived in 1905,

Field after field followed: Cushing, Henld-
ton, the Burbank field in the Osage Nation in
1920—and Osage Indians became the richest
people m the country, por capita, for a-time.
sl the strikes came—the spectacular Semi-
nale field in 1926, the mighty Oklahoma City
poal in 1925,

Cnil built O lnhoma, Today, 80,000 oil wells
mand 8,000 naturnl-gas wells flow in 72 of the
7 ocounties. A dozen rehneries HBom around
the clock; pipelines carry their prodocts
throughout the Midwest T looked long at a
well drilled in 1941 on a slant heneath the
siate Capitol (pige 158), Sooners love it—
and 17 others on the capitol grounds, about
hall of them still producing

Unfortunately, ail and gas wells eventually
play out, depleted. New reserves must be
found. In Tualsa, T talked with Marion Cra-
craft, the graclous, respected oll and finance
editor of that city’s Teibune.

“A few vears ngo,” he told me, "some 150
rigs were drilling in Oklabomo There are 80-
odd now. The plain fact & that the financial
retarn on ol and gas as it comes out of the
carth =n1 attractive ¢nough, Oilmen aren't
poing Lo put money down a hole if—should
they it—they can't make a profie.”

Try for the Deepest Hole Yet Drilled

In the face of all this, 1 found a youne
oilman who must rank among the most apti-
mistie of all time.

On the western plains near Elk City, 1
arched my neck at diilling rigs that soared
as high as seventeen stories overhead, They
looked like launch pads

“That's exoctly right,” calmly opsserted
Rabert A. Hefner H1, 36, managing partner
of the Glover Hefper Kennedy Ol Company,
“Uinly these iunches go downwand—some of
them toward record depths We expect to dis-
cover gns between 24,0000 dnd 28,000 et
We're shooling for man’s deepest penetration
of the gnrth.”

A I5,600-foot Louwsiana well holds the
depth record, it proved dryv. Bob Hefner's
firm participates in Gve oltradeep wells, fwo
already provlucing, in the Elk City aren. One,

being drilled by Lone Star Producing Com-
pany, sms for 28,000 feet

The average Oklahoma gas well comes in
at B,000 feet and costs $1.25,000. “How much
money are you sinking down these shafts?”
I nsked Bob, glad not to be answering.

He winced slightly, “To go more than five
miles deep requires drilling night and day,
seven days o week, for as long a= 500 days,”
he replied. Y Each well costs three to hve mil-
lion dollors.™

W here does the money go? More than 2,000
tons of steel pipe, woarth a million dollars at
least, must be threaded together. To seal the
casing, roughhecks—as drill-ng warkmen are
called-—pump a minimiam of 20,000 sacks of
cement down the hole. Equipment at the well-
head can cost 3125,000. An analog computer
records the drlling operations.

Future May Hinge on the Price of Gas

One has to wonder whnt mokes o wild-
catter risk evervthing he has on each turn of
a drill bit, and 1 did, aloud

Bob swung an arm around, sweeping the
at land. “This is a frontier, like the North
Slopé¢ of Aluska,” he zaid. “And it's just as
unexplored. At least two billion dollars sught
to be spent here in the pext ton Lo twenty
vears to develop these reserves.

“Our country his to provide itself with
maore energy. Thit energy walts beneath our
feel. But the price of natarial gas must be
raizecd to stimulnte exploration. If o well is
zoing 1o cost five million bucks, yvou have to
procuce a lot of gias o egrn enough to drill
aniother hole ™

He smiled, another Oklahoman with a
vision. *We're betting on the future,” he said
softly. “You sturt out with a dream, and vou
just keep on until it comes true or it doesn’t
It's hke goin’ to the moon. There's a lot of
reliabihity, but anvthing can happen”

Elk City, population 7,500, senses what
may happen as surely as it certifies  each
dusty red sunset and savors the sweet song
of the rising wind, Oklaboma's biggest s
strike 1n decades may lie captive deep in the
earth. The key turns, a diamond it on its tip.
Peaple talk of 6,000 pew jobs in the aréa

All aver Oklahoma 1 hstened to talk about
eas and otl, crops, woark, the day’s events. One
subject always overrode the rest: weather.

In the state capital last September 1 waited

(Continned on page 171)
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University in Stillwater, | glimpsed ot on a o wild femaldes. they will disploce the wild

yorldwirde basis. President Eobert B, kamm miales, eradicalion will follow in Tim

sk with quiet pricde of OSU's efforts 1o "This 1+ 2 breakthrough that could vield
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ngs. LTltimmat the scientists told me, an L Hv night roeresstve | ul<sn wathes down

Seeking the best wav to eAChpe LR vl el pliend, a test erew clambiers oul ol

11 [ fuselapge af the Federal Aviofion Adminksh = Arronauttcal  Center 1
(Ve b | Dimly visible beneath the raft, o scuba-equipped lifemumed keeps watch
.1 o] i Name trvehl, FAA sientist Ernedt B MoFadden teats hils own tnvienthm
| prliast ] L pirod Lhe wearer from broathing . il toxice Tumes, nllow

ng hin et el L burming. plam
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Oklahoma, the Adventurous COne 178

her sidewalks—to help back her claim as
“America’s Most Beantiful Citv”

Oklahoma City, amiable gmoant, sométimes
unkindly called the world's biggest cow townn,
ambles over 636 square nules. (il wells stalk
across the city. At Tinker Air Force Base,
mare than 25,000 persons work in a vast air-
craft-maintenance and supply setup. A few
miles to the west, the Federal Aviation Ad-
ministration’s Aeronmutical Center keeps tab
on every aspect of civil aviation ipages 172-3)
There | saw Charles A Lindbergh's applica-
tton of Apcil 26, 1927, for an airplane license;
his Sparit of St Lowis, it stated, was to be used
in a "Transatlantic Fhght.," And there dedi-
cated seromedical researchers seek to help
tndday’s  pilots—men of exactly the same
model as Orville and Wilbur Wright or Lind-
bergh—adapt to aircraft that fy faster and
hiegher all the time

Oklahomat's capital is the largest U, 5. ety
ever 10 elect 3 woman mayor—Mrs. Patence
Latting. It also can cliim a more mundane

achievement Back in 1935 the first parking

meter wis installed here; a nickel bought an
hour's time. At Will Rogers World Adrport, 1
patd grudging tribute to progress—a quarter
to et my car rest for 30 minutes:

“Pon't Like Meters, Or Taxes."”

The parking meter’s viclory 15 not vet com-
plete. To my surprise, 1 saw that Oklahoma's
third larpest citv. Lawton, éschews them on
1ts stroets—a kindness to recall as one woos
sleep amid night-firing Army artillery prac-
tice at neighboring Fort Sill

And at tidy, hard-working Prague, popula-
tion 1800, about 50 miles enst of Oklahoma
City. T lenrned that parking meters and city
taxes alike are as welcome as the measies. |
dropped in on Mayer Lo B, Diraey, owner of
Drurs's Varety Store. and ashed why

“Don’t like meters,” he sald, itting bhack
In a swivel chair. “Or taxes We don’t need
them. This = a real theifty town. Our trea-
sury’s got a surplus of about 334,000, We
pay off a bond issue by adding $1.50 each
month to evervhody's water all"

Prague was settlerd by a few Crechs in the
Eun of 18091, tHhers followed, Today farmers
bring peanuts, alfnlfa, and wheat 1o morket
here; cattle, darving. and oil wells bolster
the cconomy. Prague’s two banks each boast
assets of more than 210,000,000—largest in
Oklahomn on a per capita basis Aned the

community owns its wiater and power lines.

I strolled Main Street’s two business blocks,
munching delectable  kolaches—~fruit-Nilled
sweel rolls—from the Prague Bakery. In the
pool hall, old men playved dominoes und cards.
I drove along quiet back streets, post trim
white frame dwellings with neal vards shaced
by elms, junipers, onks, and maples. New one-
stary houses 'dotted “Mortgage Hill" In a
large park on the west sitde of town, peopic
gathered pecans

“Life = good here,” said Frank Selcik, a
friendly, soft-spoken native =on, vice presi-
dent of the Prague National Bank “We're
very conservative. Evervbody goes to ehurch.
A few of us still speak Crzech, bat a ot of old
ways are gone. We have a very active Lions
Club and Chamber of Commerce.™

Clory Dims as Wells Go Dy

It was time toomove on. | crutsed north
plopg State Highway 99, and torned off to
Shamrack. a town with no future, a desiccated
present, and i tomultuons past

Druring sShamrock’s heyvdav, in World War 1,
with black gold fowing from hundreds of
wells. 10,000 people lived in the area Tip-
perary Road, three-quariers of a mile long,
wiis appropriitely hined with green-lronted
businesses. The town had two banks, two
newspaper plants, three movie houses, five
lumbervards, and enough saloons to slake the
thirst of a roistering ol cump. Three doctors
and twao dentists helped ease her pains

Perhaps 200 people live in Shamrock today,
and some remember. Chne of them told me,
"“Why, the pipeline from this field ran all the
way o Houston, They shipped the ol to
Ewrope to fight the Katser. You should hove
heen here when the war ended. Evervbhody
was shootin® it up.”

Cnly a few months before he died, T walked
nlong Tipperary Road with tall Ere E.
Ferren, Shamrock’s mavor for 12 yvears amd
a Creek County deputy shenff. Most houses
had rotted away; foundations were over-
grown with brush. The ald fire bell, & rosty
sertinel, hung over the firchouse entrance;
the rest of the firchouse had vankshed.

Strong sunlight washed a few pallid, sag-
eine buildings, their paint long since flaked
awny, We stopped before a concrete block-
house with @ man-size hole hacked inone wall,

“The First State Bank stood here,” Deputy
Ferren siid, unconsciously easing hi= holster,
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Max and Jean Ann breed and traln regi:
tered quarter horses and run about 300 cow
[hey hope for an annual calf crop of about
I percent; moast calves: sand Max roeiully
i be debivered in freceing weather af

e i b

rridclieht, with <now on Lhe erond After the

'.||'.|'- wLT '.l.|'|:|||| ..||| |_.|'.|_ St RS o T Y i ]
3l pounds, they gre sold Eventuidly they

armive ol o feedliot, fatten, and go 1o market
E |'.|' 3”-“'- R '|_|_:!"r" o w048 Tor |||'-.'|' .|“|-'I
cilves lor profit. 1 acked if they had an
troulde with rustlers, Max jumped as if he'd
heard a enttlesninke

“There's rusthin® =oin” on, vou bhet! We'rae
short tour hesd nght now v thiat jrsture

crivss the roadk One feller, he even used his
IFIYV L jlane o <ol Bunches of cows IE t
i |||||| et -1n '|k..|'| 11 .I |_.||||.| 1E1S Lk ."i1||"_'

trucks. They finally caueht hin
“Shed Not for Her the Bitter Tear™

U i harm whes o lone and bloodsy e
ount with badmen. Back in territorial time
dozens of U S, deputy marshals were gunned
down here by desperadou

| have seen thitr liirs fust a six=fun shot
irom the Tulsa Port of Catoosn, outlnw
chulRed A pecan grove ealled Baseal FL
Ill-l"l'- FEHC RS "|!|:I| s st I“rll El.ﬁ'l.llu:'lllll
Banchts kept vigll over the Santa Fe Trual's
Cimarron Cutofl, and galloped oat to prev on
[FASSINE wigon trains. Yes, and the veneei]
Lhiltons rode through the land of the red man

and the train- and bhank-robbine Doolin eane

the vicious Buck rane. the Starps

I know whore | i Lt AL king Belle Star
rests In eorie loneliness, though her eptaplh
adjures one not to weep, She died with her
Dools an, ths lormoadable horse thiet and con-
sort ol reneghdes, Tnend of the James bhroth
etrs, someond <hol her in the Back. 1 hey buriod
hier on her own lapd, not far from Porum in
rastern O ihom

[he grave lies past o :-EIIET: thicket, hevond
an  mlialia patch, throush a grassy feld
fringed with sveamores, | i Iorvotlen &nd
sicrubi-tangled knoll above the Canadim
River. | could find no trace of the olid o
cabin, though it had stooe] withitn feet of hes
tomih, Ah, Belle, | thousht, vine amiid weeds
and wild flowers, do vou know * Do vou know

Y '.'I.l'li- I Tii _l ;'_||'|||| Vol with #

Shedd wol for hev the bitler e
Vi il ol o iTEiat to varn Fe rrri
Ty ok e coaseed thid Des here

-F-Illr _.|' i rII;I;: Il: :.ll .‘l _I_: 7 II'_-]:I-I._-II 3 .ll-r I|

Blueerass hallads «rift weross the i

of "Little Drxie” in sodn berin CIK]
e, Fach August, devoteess of ald-toma
L1 || | Il 151 1 1 I-:I 1 ] 11

g bes inoa hummod, wooded regyon
TH TP L TN E, ECFEMPITEAEIY, ShTFidg il
Y 1 :'Il' ODEITRSE SNATHIY W (h tindse ol
Lhe wesiern plan s L ws =E1tlindl
! ectlon nfter helne exiled from thels

vilitsissipe homes around 1550

Prairie paper, ovoung flutist contribiutes
her mprompty bit to Ok lahoma™s first
g rock festival, which took place lns
wtumn near Stllwater. Authonties had
previausly banted rock shows bt &®

lented for Stillwater's open-air concert.

W R I| pros-eeckev] with it ihcdent
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Fhey hauled buffalo and cattle bones |
the rallroail at Libernl, Ransas, and gol 55 3
load. They burned buffale and cow chips Lo
wirmith—the price of life when blue northers
swooped down out of Canada For courage
they took after n blug-eved, bHack-liared
Tennessean named James k. Hitch

Jim Hitch |

east of the future Gsuvmaon In F8Ss—ane man

it sond howse 12 miles south-
nisstinst an infinitude of vucea and soapweed
and buffalo prass. He dug the first well, pul
iy

nreacher. erected the Arst windmidl, planted

g the firs fence, hogsed e [Ors

the first alfalfa, and helped estabhizh Gauymon
His =an, Henrv C. Hitch, added to his haold
ingz by buving up small ranches antil, belore
he died in 1967 at 83, he coold stand on Lhe
site of his father’ wn lanid
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and sell g cattle. Without irrigation we'il ussle, whose name 15 now Flowery NMouned
il be nhive, but not very prosperous,”™ Vidunble reserves of cond wauit in this g

For fiwrmers amd bonkers, migation con be gion. Bul mostly Little Dhxie belongs to no
i chancy proposition. “When vou see an irmi= ture. | parked high on the Talimena Skyline
sabion well here,” Fred Huaffine, Texas Coun-  Drive and deank in the hrooding beauty ol
v oextension agent, told me, “vou're seeing n the Ouachity: Mountains, with ther dark val
300000 investment. We have BT wells now levs and clear swift strcams= On the Red Riv
T LIS County, BErINst i CAapacity of perbags er lowlands, lookine into Texns and Arkansas,

(KL To finonce s well, a farmer needs o | saw cvpress knees poking from swamps,
sizahle nel return ammedately. The buanker syeamores girlanded with miastlétoe, and
has bo ook very closelhy" hawks <ptling hagh overhead

Evervwhere 1 fouml trees. Forests cover o

Change A » [ dixie ; ;
anige Arrives in Little Dixie lourth of Oklabhomo Uhey dominate heee

From Lhe parched mesa and canvon cow hortleaf and loblolly pine, post oak, red oak,
ey of the Panhandle’s northwest tip to the whte onk, hickory, sweet gum, blnck gum,
bavonrs of the sultry sowthenst, a crow flies ceckar, holls, CHE one=lane «irl posuds 1 caughit
A0 miles, | sped across Uklahoma easily i the punegent perfume of woodsmoke, pecker
Lwis fljly=, .'.III| e het] o dlenmuaticald]s ||;I'|- - 'l.'.4-l|l| ‘]'.ili- WeTe DUMming scCrms |!I ".'I.II'||_'i'|"
ent world called Little Dixie, Me Alester serves Loty oo sawmitll belohed steam, nearby o huge
= s unothcial capital. Uerl Albert, Speaker  contmper-bomrd plont wais going up
{ the U, 5 House of Representatives, went | wandered back into the hills; where 5o
to school an a pearby hamlet ealled Pug  lated families seratch a8 biving frome littde

.__. I ’I ' -f '-:,..F

Fslatid of cabm in a busthine land: Sooners snfov o doming eame ot the veneral
tire oo Leenie SAutry, avillagey named 1o the Weeterrn anrer-ac-tior s ho onoe owniedd
L ranch nearbtiy, W hen the community'e 20000k restilents celehegted the renamine

in 1941, the event drow 35,000 AR e luding the governor and Autrv himsell



Oklahoma, the Adventurous One

plote, run a few cattle, and poach an occa-
sional deer. Along the ereeks, dilupidated
houses perched on concrete blocks. Towns
were sunning amidst the clatter of pickup
trucks; and people nodded to me on the side-
walks: 1 dined on fricd chicken, gravy, and
hot biiseuits, and dropped off some dey clean-
ing at o place that advertised “To know us is
to love us.”

Timber Cutters Look to the Future

same of all this—how much; neo one knows
—ao0on must change In Broken Bow, head-
quarters for the Weverhaeuser Company's
Oklahoma timberfands, T learned wha

A piant among the Nation's tinsher firms,
Weverharuser had recently purchasesd 1.5
million wcres of forest in =outheast Okla-
boma andd adiacent Arkatsns {or more than
300,000, 000, New mills and equipment were
costing S200,000,0800 maore. Some 1,200 new
jobe woukd be created, and several hundred
more would result indirectly, Prosperity wits
coming to the depresséid sontheast.

“Within 30 vears,” <aid Joseph C. Brown,
Jr.. Weverhacuser vice president for the area,
“the demand for wod products 15 going w
doable. We have to help meet that need. We
figure on being here lorever, which means
that we're planting as we harvest Timber,
like comn, = a ctop, It 15 renewable.™

Weverhaeuser medins 1o e a good neigh-
bor, Mr. Brown told me People can roam the
torests and streams for hunting, fishing, and
camping. There are no lences They cin
browse cattle in some areas and cut marked
treess for firewood, ol no cost,

Wooids Manager Dale C. Caomphell took
me o g pine-seed orchard and jabbed a

finger ot row after row of twa-vear-old pines

standing two feet high

“Ever see 19,000 trees ke that before?"
he asked "They are pine-root stock. From
them we'll take seeds. which we'll plant ina
nursery for & yvear. As we log each J0K0-acre
setting, we plant the seedhings 700 to the acre,
spaced six or-seven feet apart with nine [eot
between rows

“I'look at it this way. 'm nearly 50 years
ald. ' be too olil to harvest the trees [ et in
the groumd todoy. But someone will 30 vears
from now, What | do affects the nest genera-
thion very directly.”

l thought about that early next morning,
riding a lodging train's jouncing caboose

184

miles into the forest. Strong sunlight filtered
through the endless woods, sorene broaks
sparkled and disappeared. Here indeed stood
a slice of the country's [uture—lumber,
window sashes, plywond, utility poles, fence
posts, fiberboard, contatner board.

I hended back to town in i car driven by
AT-venr-old Bob Hyvndman, Weverhaeuser's
Oklahoma  row-materiads maniger and &
devoted amateur archeologist. While he ane-
handedly rolled a cigarette at 30 males an
howr, T made pervous conversation

“Taong before the Choctaws came here over
their “Trakl of Tears, " he rephed, “Indians
lived in these woods Se¢ that clearing? |
knew they comped there, Grave me a few min-
ules, and [ et 1 can Gnd an arrowhesd ™

“Take vour time” [ replied grandly, o
skeptic from subnrbvia,

ol walked briskly about, bending down,
tossing stones nsibe. “There!” he declared.
I studied the ground and saw nothing.

“Got to know what vou're looking for,”
he saidd, handing me 4 stone object the same
color as the earth, a perfect point.

He wilked on, and soon knelt agnin.

“Here's a prewty good spearpotnt,” be said,
“hut it's broken in hodf™

When he reads this, Bob will learn that he
was right about the arrowpoinl. Indrans
chipped it out of chert about 1,000 vears ago,
according to archeologist= at the Smithsonian
Institution in Washineton, 1D C But he may
he surprised about the broken spearhead, |
regret having only its top ball, but 1 prize it
immensely all the same The Smith=onian
jueges that it could be 4,000 vears old

Now Worr for the OOR State

| retumed 1o Broken Bow, checked out of
my motel, and drove west through rolling,
woodled country to Antlers There T picked up
the Indian Nation Turnptke and heoced
north, aiming for Oklahomo City and oo wir-
plane ride home to the crowded East

After an hour or so | pulled into a rest area,
wanting to stretch. | walked along the right-
of-wav. A covey of quatl rose from the brush
at mv approach, wings whirring. Back at my
car. | glanced idlyv at the license plate. DRLA-
HOMA 15 0K, 1t assured me. All of the license
plates sav it OKLAHDMA 15 OK-

No, T osaidd, it 18 not Not at all, Okln-
homa is tremendous Put that on vour loense

plates [l



Vhats So Special
About Spiders?

By PAUL A. ZAHL, Ph.D.
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PIDERS DO NOT INTIMIDATE I
Willis J. Grertach, When T visited him
k in his studio-lnboratory at the foot of
the Chiricahua Mountains in south-
castern Arvzana, he dumped a live tarantulon
from o glnss jar onto the top of his desk The
eruv-brown, eight-legged shagey  thing—
nearky the size of my hst—was clearly the
stuff of which bad dreams are made
Durmg o lifetime with splders,” reflected
the scientist, his bare hngers suidine and
restramning the restless creature, “0've been
bitten by tarantulas of a dogen different
spectes. And ax vou =ee, 'm still here and in
moclerntely good health ™
The big furry spider prowled inguisitively
across the back of s hand. “Regardless of
old Hollvwood horror films," Dr. Gertsch
continued, “a tarantula bite is hardly worse
than o hee ar wasp sting, unless vou happen
to have a partivalar allergyv. As a matter of
fact, some dints, bees, und wasps are far more
dangerous. But 1t's the spiders that always
miake the headlines "™
Drr. Gertsch had a point, Spiders are among
the most feared and mualigned of nature's

smuller creatures—and -among the most fas
cihating An incredible number of species in-
hahit the worled, but only a dozen or=o cian be
clnngerous to man. And, an the other face of
the coin, nearly all do their part in keeping in-
calculable hordes of harmful insects in check.

Wind Walts Spiders Far Out to Sea

Cme finds spiders almost evervwhere—four
miles up in the Himalavas, in below-sea-level
deserts, in tropical trestops, and burrowed
into the earth. Mariners have even sightid
them far at sea, drifting on the wind, suspend
ed from threadlike Yparachutes ™

The avernge life of a spider spains only a
vear, vet o tarantuln may live as long as three
decades, and take eight Lo ten years to mature
Most spiders lead solitary lives, but a few are
=oCud, with manv individuals sharmg o com
man web, Some species are as small as pin-
hewds, others the size of dinner plites Thoueh
many people think of spiders as insects, they
are more closely related to ticks, scorpions,
aml, remotely, to horseshoe erabs

But chief among the marvels of the spider
15 its mastery of spinning T have watcherd

Spurred by hunger and guided by instinet, a gnrden spider wraps a grasshopper
i u shroud of silk. The efhcient predator has killed the insect with a bite and now
will dine vn its fuices; Splders have changed e from (heir ancestors of hunileeids
of milbonz of vears ago; they diffier from insects in that they possess eight legs
imstend of six, and have peither compound eves nor antepnae. Essential tothe bal

ance of nature, the world's spitders—averaging at lenst SO0 pier 40 I green arens
—annually destroy a hundred times their nomber in inmsects. Scientists have nmed
more than 30,000 species and estimate that four times that many remain unelassified
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human lacemakers work a spider-weli motif
mtoe handkerchiefs, napking, and tableeloths,
but the result is clumsy compared to nature’s
often Excuiste '|'|r|||'|,|_|,l.' s

Oddly enough, though, Greek mythology
attributes the spider's skill to human origine.
An artful weaver named Arachne impudently
challenged the goddess Athena to a contest
Later, shamed and mortified by her awn con-
ceit, Arachne hanged herself The soddess, in
A moament of compassion, brought Arachne
back to life, transformed her into a spider,
and made her noese nto a weh.

"Lave.” Athena commanded, ¥, and that
You may preserve the memory of this lesson,
continue to hang, both vou and yvour descend-
ants, o all futore times.” And so the name of
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that superb classical spinstress has been per-
petunted by sclentists: Arnchnologists like Dr
Gertsch study the class Arachnida and the
order Araneida—splders 0 a group

Dir. Gertsch amiably coaxed his eioht-
leeeed friend back into its tar, Then the sci-
entist, retired after many vears as curator of
spiders at the American Museum of Natural
History in New York City, gave me n quick
refresher course on arachnid evolution

“apders bodies and habits have become
adapted to harvesting insect food supplies in
a multitude of halitats. Mist hunting spiders
prowl on the ground, relying mainly on
sirength. Keen-sighted wolf spiders and jump
ors use sheer speod in overtnking prev. Aerial

(Conlimued on page 198)




“Murderous hiting robber™: The translation of the
black widow's scientihie name, Lateodectiy marcians,

aftesi= to the infamy of the e weaver nhovel This

mast dangerows of spiders vaually bears a red hourglass
murking on s undecside left) Ooe of about a dozen
species that need be feared by man, it occurs commonly
theoughout most of the United States

The black widow's venom—rmarne (lenl diop [of
drap than a rattlesnake’s—auses intense pain. Deaths,
however, ocour (rom O s Four of five of the more than
LOOO bites reported m the Ul 5 ench voar

Cinly the (emale black widow causes homan fatali-
ties. Contrary to the belief that gave her the name, she
does not always kill the much =maller male after mat-
ing. i hungry, however, the widiow, like the [emales ol

muost spiders, will resort to galing her own i




Nature s master spinner
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Cooliath among spiders, an Amer-
can taraniulp calmiy subymits 1o a
close-up inzpection by Angonn col
lector Lomn Honetschloser and his
daughier Dl

ey World twraniulas
tn Farope's Lycara Earemduld—retain
leatures of thi most primmtive spiders

unrelaber

four lones jaws thit move verticalls
mstond of honzontally, amd ol
u=e of silk. sume have legs spanning
nearly et inches, moaking them the
workd’s larmest spiders Despile thetr
farmidable appearance, American
tarantitlas pose no danger 1o main

sprdiers have devised three-dimensional wehs
within which they hang upside down (pase
2100, nzes of lines to entrap crawling insects,
and sheels angd actial tangles (o o intercepl
wmping insects. And the orb weavers spin
round prometrienl webs that efficiently en
tngle fiving or jumpmng insects”

Dr Gertsch's own favontes pre the more
primitive spiders. American tarantulas,; trap
door spaders, purse-web spiders, and the maost
!Jrja|1i1i'. e of all, the |l|Jl1l.~1ile:-. little chaneed
since Carboniferous times, some 340,000,000
VOIS ARn

Wialking Factories Produce Varied Silks

In my own exploration of the sprder workd,
| found myself endlessly (ascinnted by the
orb wenvers. The raw material of their possa-
mer creabions—a complex protein substance

15 manufactured by hve or six special
glands in the spider’s abidomen, cach pro-
ducing its own vanety ol «lk. Acting sepa-
rately or in combination, these glands supply
ifrv or sticky threads for lines, cables, and
atiachment disks for webs; eeg sacs; anchor
lines; and swathing bants to bind prey

The precise form of the Aliments s deter-
mined by spinnerets—clusters of tiny noezled
iets from which the spider draws the <ilk
with 1ts hindmost patr of legs The resoiting
stramds of spider silk are incredibly elastic
antdl toweph—some cian strbtch more than 20
percent and are stronger than steel wire of
the same dipmeter!

For all s beaaty and dewy sparkle, the
spder web 15 g digbotical achwevement. To
be sure, heavy insects like beetles and wasps,
blundering into the snire, are et o T

| (R

right through. But for bghter prey, the sticky,
almo=t invisible network means death

When delicate touch recéptors pick up the
siightest impact of an ingect on the web,
the spider skim=s across o o paralsyze Che
victiim with a single ote and binds it with
sitk {pame 191} The hapless insect will emher
be eaten summarily—the body sucked dry of
it= nytritings futds, the remains disciarded —
or left hanmng i itz mummyvlike wmapping
for o luture meal. In his classic work The Life
af the Spider, |. Henrt Fabre puts words into
the mouth of o simple gnrden smder, “We
must eat to have silk.” the spider exclums,
“we must have stk to e 3

[nstinet alone contrals the weaving But al-
ter evier so oslightly the spider’s internal ¢hem
istry, and the web will show it 1 saw ths
demonstrated one mornine in the lnboratories
of North Carolina’s Department of Mental
Health, which experiments with spicers i
one phase of a search for diagnostic clues o
various mental illnesses (poges 200201 )

Within an nluminam frame an orb weaver
Wis ll-L:rJ'I!IT[IIII'IE 4] "-l.'l“ll."l"ll-l:' (1) l:irltlll FLITAS,
ascents, and descents Tattered remnants of
an earlier web stuck to one edpe of the Frame

“"Every morning we make her spin o new
Mabel Scarbora, a research
nssistant. “In the wiald, a web sedom lasts
more than a day or so; 15 ripped by wind, or
msects, o even the movement of the spider
itself. Even though we feed this one, her in-
stinct tells her to keep ber web ingood repair
or sha'll starve ™

In half an hour a completed wels filled the
frame. Tt was a circular marvel of sraight
angles, mod more than SO0 andivicgal

web,” suid Mrs

liniEs,









e R LAg RS

| diin i

k

riat il

cenioT

RTRLALTTAL




“

232 National Geographic, August 1971

attachments, all engineered with mathemat:-
cal precision.

Another spider of the same species was busy
spinming in & duplicate frame alongside. Ear-
her, this spider had demonstrated its abality
to weive a regular, symmetrical web, But
now it had been fed a droplet of sugar water
containing “speed”™—dexedrine sulphate,

Mrs. Searboro spraved the two webs with
quick-drying white paint to make the threads
stand out ¢learly. Then | saw the strange
angles and illsgien] backirackings in the
weaving of the drugged spider Laboratory
mepsurements would record angles, affixment
points, number of spokes, and other data fur
computer analyais

Expermmenters have found that different
drugs—caflfeine, mescaline, amnd LSD. for
exnmple—produce characteristic variations
m a spider’s web,

some human mental illnesses seem to he
accompanied by biochemical changes in the
hlood or tissue fluids. Could such fluids, ad-
ministered to a spider, measurably influence
ite weaving patterns? Il so, spicders might
perhops be able to tell us—through the vary-
ing patterns of their webs—the particular
tiness affecting a patient, or even his progress
under psychiatric treatment. This i= only ane
potential of the experiments, which are still
in cxploratory stages

Spider Hesponds to Strange Vibrations

Researchers are on more certain ground in
the field of normal spider behavior, Dr. Peter
N Wi, distinguished research pharmacolio-
gist and director of spider investigations at
the North Carolina laboratory, repeated an
expermment for me

He tanped a tuning fork and touched 1t
gently to a web tended by an Argiope. In-
stantly she rushed across the strands and
furiously assaulted the quivering metal. With
her legs she pulled o silken stream from her
spinnerets, and in seconds the cold prongs
were bound tight

“A slave to innate behavior patterns,” said
Dir. Witt, “Spiders can’t alter their reactions,
can't discern or evaluate subtle changes in

external influences. The vibration of a tuning
fork or a thrazhing insect—it"s all the same
to them.”

Perhaps even more instinct-haund than the
orb-web spiders are two enemites | encout-
tered while spicler hunting with young Nicho-
las Eltz, who was then helping sclentists at
the American Muscum of Natural History's
southwestern Research Station near Portal,
Arzona. Nicky's terranums already held o
dozen tarantulas

Battle's Outcome Barely Varies

The sun il <ot and the desert was losing
s daytime heat as | drove slowly down a
twisting roadway  across  rolling  terrain
covered with sage and cactus. Nicky perched
oni the hood, a flashlight in one hand and a
wide-mouthed jar in the other. He had ex-
Mained why at dusk in summer tarantulas
leave their holes to [orage or to find mates
“After dark it's cooler, and thev're also safe
from pompilid wasps ™

Abruptly Nicky signaled me to stop. He
jumped off the hood, ran ahead, and suddenly
dropped to his knees on the macadam, In the
headiight glore | saw him scoop up something
with his collecting jar: A moment later he
was back with his prize—a tarantula with o
body thicker than my thumb, a leg spread of
five inches, and two formidable black fanes
We bagged <ix more specimens within an
hour, then returned to the research station.

Earher that day we had netted a metallic-
blue, topaz-winged pompilid wasp and re-
leased it in a gliass terrarium partly filled with
desert sand. Now we dumped one of our new-
v captured tarantulas in with the wasp

“First thevll wrestle,” Nickv predicted,
"but the outcome is usually the same.”

I watched the unequal strugele, the keen-
eved wasp circling like a gladiator and sizing
up the near-sighted spider, which could as-
suyme oply o threatening attitude until towe hed
The woasp quickly broke throurh the spider's
sguard. With a lightning-swift jab, she sank
her stinger into the twrantuln between its
third and fourth leg soekets

(Conlinieed on page 205)

If it moves, it's pmbably food. The fishing spider, bere feeding on a freshly coughi
miinnow, devours insects, tadpoles, and even other spiders with ecual gusto. Like all
spiders, he must inject the victim with dipestive enzymes hefore he dines, tuening sofi
tissues tnlo a soup that he can draw into his body, Yenom for killing prev occwrs in all
but two small groups of spiders,  ssesees siran 5 0 e LAl i@t 5 b, 57 i isos B 1e s
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In fashionable “wetlook™ garh,
Vustraha's red-and-black Nreodamaes
CEAnCes OVt thie !lrlm' .'.r,'._'ZI.]'.'I.I SLEL |
im which he makes his home “The
oveliness ol many sphders remalns
unapgrrecinted.” author Zahl =my

‘simply because of their small size
] the centures ol unwarranted

| ¥TH IIII.|I.I.I.' diraiisl thieim

Clowering visage belies the nuld
persanality of Lhe jumaping  spdder
Apparently emboldened by the abilit
ty perccive sharp images as far awm
as Wilto 12 i hes—a red o] ok splideds

these hunters often will sit calmiy
on i person s neer, raptly following
hiz movements Nearly oall  spleder:
have etght oves differing o <oe and
pasition, but only those specws thal
plarsue Lheir prey posacas Keen vision
Lithors rely alimost exclusively on the

- . [N ] = BEE e = - -

Some lurk, others chase, but a fumping spider
pounceEs on 1t victim—n this case another spader

Trivtt & clistince & grest os (orty times its bhoddy length
Lk most sprders, IE will even KUl and eat its own of
spartne N0 olher spiders match the vaned coloration

of the jumpers
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Motherly solfcitude often persisis

priiEn g spudlers after the voune emeree

trom their sturdy egg caws.

Freed from thelr barbed-wire-
anchored =ac inbove), green lyny
spiderings will remain withthe female
ti Lhe siiken mage wuntil aile o fend
[or Lseniaelvies

1|"|.'|-'_|--!_'-.!|_|-.' sUng stav evien closer
o home, The parent carries them on
her bieck for o week oF more (rrght],
brrushing thetn away fmom her eves os
he goes Dhuaring that time the apider
s tiever feed I o little one tumibles
off, it guickly serambles back up vin
the nepresdd lep

Mozt spiders produce aboat g hun

|
|

il e Ers Al mtume, the fXiPemes TaREe

lriem one Lo as many ns a thoo=pmnd

For o lull teén sfsecond= tho WIS herlel Bee
v thrust, apparently dischargine a full

it
close of trencputlizer. Then she withelrew her
needle-sharp  weapon, stepped back, and

walted The trantguilizer worked rapne

The motionless spider was ten times the
size of the wasp, but the wasp seized one of
the tarantula’s legs 1o her jows dnd busseed
he grav-hilack hulk acress the sand oo hols
shie hatrl duie earlter. She backed down the
hole, puathine. her burden in after her

I already knew the last act of this drama
Fosittontng the victim on s back under
ground, the wasp wonld lay a single ogg o
the angsthetized spider’s abdomen, then
return to the surface and plug the hole with
stned or pebbles. The tarantula is thus hterall
turied alive for weeks. When the wasp's eng
natches anto & sguirming larva, the spides

serves nsoa food supply. This small, savoge
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uncomfortably  confined, or unmercifully
stipereed, or when its web s violently dis-
turbed. With long chiome tweezers we picked
off & dozen of the dreaded lodies, o few soft
stlken esg cases shaped like little murbiles,
nnd several males of the species: The lntter
wre much smaller and pose no threat to man

Hack in the laboratory | had improvised in
my Phoenix gquarters, the unexpected hap-

pened. As 1 wastrancferring the black widows

(o a terrarium, one suddenly ran out of her
jur, scurried across my right wrist and up my
arm to the elbow, where she stopped to sur-
vy this new world of human skin, Despite
Larin's earlier assurances, 1 felt far from
comiortable.

Trving not to move my right wrm, [ slow-
Iy reached with my lefl for an open jar on
a nearby shelf, | eased it ¢lose to the lady
who could, if <he chose, bité me al any mi-
ment. Maneuvening ever o carefully, 1 gently
coaxed the venomous creature back into the
security of the jar.

In contrast to her tolerance toward me, she
set upon and immediately killed the Hies,
maths, and other insects | drapped into her
terrarium. The action seemed just as blindly
purposeful as the arboweb spider’s attack on
the vibrating tuning fork. The widow then ex-
pertly twirled her victims into silken shrouds
and hung them aside—neatly packaging pro-
visions for the future

Cleaming Eves Betray Prowling Wolves

MNext night Lonn and 1 drove out onto
the desert east of Phoenix to the habitat of
Lycosa carelinensis, a woll spider. A mem-
her of the hunting group, this creature
lives belowground in a hole rinmmed with
sand, bits of bark, twigs, leafl [rapments,
and grass.

Making no use whatever of the web-snare
principle, and surfacing mainly at night,
(ast-moving wolf spiders streak across the
ground in pursuil of prev. We found them
easilv, for in the bheam of a Bashlight therr
eves glowed like the headlights of tiny auto-
mobiles, and when caught in the glare they
tenided to frecze in their tracks

One  species of European wolf spider,
Lycosa tareninla, probably named after the
Italian city of Taranto, inspired a popular
folk dance. It was once thought that the effect
of this spider's bite (actually not serious)
couled e shaken off by dancing wildly, hence

the spirited farantella. Despite the similarity
in name, Lyveosa tarentila bears no close re-
lationship to the American tarantula

Another variety of hunter. the funnél-web
spider (family Agelenidas), spinsa novel trap,
Al the eptrance to almost any cranny she
weaves a kind of tarpaulin with a central
funnel-like opening where she sits in waoll.

In the backiard of my home in Washing-
tan, D. C, stands a wall of unmortared stone.
Here in the crevices spaders of this family hive
and thrive all spring, summer, and autumn. |
never mobest them, for their 1ol of harmful
garden insects must be enormous Many a
summet evening after dark 1 have placed o
chair n few feet from the 'wall and, with
flashlight in hand, sat there for a session of
apider watching

Plaving Cateh With u Hungry Spider

Ope night 1 came with [ood—live insects
netted earlier in the day. The beam of my
flashlight found the moath of a funnel where,
just inside, alert and tense, sat a gravish
spider with consplcuous eves, When 1 made
n sudden move forward with the Bashlight,
the creature vanished, but only for a second
of two. T waited until 1 was sure she was
accustomerd to the hght, then tossed a fly
onto the web platform three or four inches
from the funnel mouth. Instantly the spider
strenked from ambush, made the catch, and
dizappeared biack into the funnel

Muny hunting spiders have large, efficient
eves. Those with the keenest sight are the
jumping spiders (family Salticidae). Although
usually quite small and harmless o man,
these richly colored spiders leap upon imsects
with the savagery of leopards. A species of
jumper has been found 22,060 leel up on
Mount Everest; others dwell in lowland gar-
dens and wild woods.

Several of the hunters mimic ants in ap-
pearance and habit (page 211); some can buzz
like bhees; others squirt out a viccous substance
to entangle their prey.

One of the strangest of the hunters, the
fishing spader { DPolemedes), is at home in two
environments. Not only can the fishing spider
run actoss water, but it may remain sub-
merped for as long as an hour, holding onto
bottom debris in quiet streams and ponds®

*“This remarkalin Tear by some spiders ami aguatic
insectn wan describeld T "Teeming Life of 4 Poml,” by
William H Ames, Natiosian Grocaapiie, Augut 1970
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Misstep 35,000,000 venrs ago mired thiz jumping spider
in pesin, which hardened o amber. The oldest (ossil sp.
der predutes him by more than 315,000,006 yeurs

Nemesis of smaller creatures, the woll spider (left)
rarelv threatens humans; if handled carefully, the hunter
can mike an mnleresting  pet.

Far spider collectors who wantl nonliving . specimens.
nature provides plentiful wnd perfect [acsimiles such as
this featherlight exoskeleton (below) abandonod by the
animal when it molted. Splders must discard thelr skibs o
graow, and they do <0 at least onee even befofe emerzing
[rom their e sacse Most molt four to twelve times in all,
reaching sexual maturity with the final shedding. Few
ardders live more than two vears, and the males, who die
sreci Bt et TR ] r;m-h- SUrViIve €ven one
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v\ bubhle of wir beld under the boidy enaliles
it to pop to the surface at will Insects are
s waudl prew, bBul some species  caplure
cmall fish and tadpoles (pave 2003

Even more remarkoable, the water spldet
P vromeba—ia native ol Purope and st
huilds o diving bell underwater, The spiiler
frsf sPIns A -I:||F'||";[l.'l! wreh |-|.=.I1nr'1 Sthen
carries down smldl ar bubibles Trom the sur-
face o il it like n tiny halloon. She spenids
virt j.'|||_'. .!IL,F enire lifie i o LT ‘|||_' !|1|-'_
polding hew ne whenever nesoed drevennela
pven loyvs her eggs within the bubble, and
hatchhings: stay there gntld rescdy Lo set oul

i thelr own
Camonflage Hides o Hunter s Lasr

Irap-door sptders are unigue by virtde o
their ingenious dwellinzs, One spring 1 found
mivsedd e Lhe il country eidst of San Dhiego
an areg well known as a haunt of the Cali-
fornia trap-door Bothrio ved e califormic 1o
Here fis |'|._-IH....5|.-.|.|.|_|r.._- LR ]"-.-I”;_' 1|.1inlf|=llll
Rottsihater, a student of Hlojoey ol =an L e
State Collese. and a t1 =l 00r  Speet list 1
etk b ng

When they're cliosed, the traps are <o wer-
fec i i r:llull.*].:;_'u il thalt W A |.r1-|1.|.‘.|*.
depped on dosens alpeddy without Knowins
i, apoloantzed Rathy, We were searching a
hTttle arrovo strown with sellow -||ri|'-,_r Hipwe-
er=  Hlere and there lay patches of bare earth

where one could examine the surface square

tnch biv sglnre inch

For ten manutes | scrubimeeed the ground,
looking for something | had previously seen
oty th prholos hens | hesured i F% ekl 'I'I!lI1I|I|'|
brom Boithy, She pointed o o har-thm arc
bhartely vizible on the surface of the ol

Moy I have vour pocketknife |_|E-|_'-1'-|_"""
she jsked With o surfean s dexterity she
cased the blaode under the ediee of the inch
widle door and pried gently. | here wils no give

A spider’s in there, all rdght,” she smid,
“hepeed just under the deor, holdine it shut.
surprising how strone they wre”

{10 f|-|1.'|'-!||'1| Lhe grownd gentdy and the sp-
der let go. With the blade
cliir—a thick cap of tzhi

Hied the trap
v compacted silk

I

aid drey soil. It heveled edges might have
|||_|_'r| 1'.|_-||i||I'||,'|'| (in 4 1.|_|_|||,' ||r_’-1,|

1 hie vognye arochnologst besmed. 2T here
vord are. And six or eight inches down ot the
Biittom of the shaft s th |.'|||.‘_. of the house™

With sharp rankes on each of s two jaws,
the spider had exonvated o neat verticnl <haft
i.l.11 Wl I.'JI.I.IIII_'_II Fore hier Dol shie bl eomtecd



it= walls with saltva-morstenesd earth, andd
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Finally shi
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hstd

=he was now
Lt still
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When such a wasp locates a trapdoor, 1t
chews through the ciap or simply rushes in
P the spicder lifts the door too high

|

sicle, Lhe wasp engnges Lhe spidker in Ehe s

LInde in
unequal contest T had observed amainst the
tarantuln in Arnzoni. Then the insect departs
r||r--:|;|| e now-winetarodadd ooor

The trap-cow

itly 1oF «nlety il
> ALl I.'. . ]

irler destens her abode nod
i sheller from sun
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| ever does shie leave 1ls con

mnes el even then vertuces oul onlyv a few
inches (o capture crawling insects
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Help for
Philippine
Iribes
InTrouble

By KENNETH MacLEISH

B2 bliE TR PEEITE

Photographs by DEAN CONGER

TPl A NCH A FE R R ICHELE IR

HE WOUNDED WOMAN had been hiding in the

hills for 14 days. Submochine-gun bullets had struck

her face, hir lee, and her foot. Other bullets had killed

her husbiand, The brass voices of gongs passed the
word from ridge to ridge, speaking discreetlv, for every
one in the mountains Of Mindenoo understands the lan-
puage ol the gongs

Detarls reached us by runner. The lll people had
neard thal Manuel Elizalde, Jr., bead of Panamin—the
Presidential Arm for National Minorities—was in the
districl. S¢cretary E

pzalde, who holds cabinet rank in
the: Philippine (Government, is the officinl most deeply
concerned with the plight of his nation’s ethnie groups
v e witlked two days through the forest to put the
matter belore im

The Secretary listened, then summarized the situation

“As the man Lells {2, this 15 a classie case af band arahb
ng, reststance, and revonge, Somceone rom the diomi
nant socielv—the civilized Filipino world—tried to mke
A tribesman's holdings. He objected, now he's dead, and

Victim of the violence that stalks Mindanao’s uplands,
a woman rdes plegvbiock W o rescue belicopter, She was
shot by unknown a=ailants sent by Filiping settlers
mHners, o lumbermen bent on selzing tribal lands Con
cerned government officials strive to protect the UL AT
il people from rulhless exploitation, at the same Hime
they v o devithop o an appreciation of these stmple

predipiles among their Chrlstion countrvmen







221 National Geographic, August 1971

his wife is badly hurt. Ihd he die because he
fought back, or was he murdered? We don't
know, Hul murder is commaon in Mindanao
The Manila press calls this island the *Wild
Wild South”

“We have our frontiersmen, ps did vour
Wikd Wild West, and they're a rough, tough
lot. But we mustn't forget why thev're here.
After Waorld War 11 the government urged
seltlers to go to umndeveloped Mindanno and
atart civilizing it The nation was—and 1s-
suffering a population explosion, amd no one
cared much about how land was aceuinesl

“The =ettlers took what they could get, and
the tribesmen moverd back to the hills Now
mining and lumber interests want the hills
too. But the tribesmen have nowhere left to
o, 30 in desperation they protest. They some-
timus even stand and fght mstead of quietly
vanishing belore the advance of what we
call civilieation ™

The Secretary rubbed his stubbly chin and
shoved his dirty white cap back from his fore-
heud. *You know, we hear a lot about conser-
vistiom these davs. Conservation of animuls,
even ol plants: But what about conservation
of humaoan beings nnd human cultures?”

Compassion Drives a Complex Man

Young (34, wealthy, Huarvard-educated
Munuel Elizalde might reasonably have been
expected o join ranks with the rich and pow-
erful. To the amazement of his peer group,
excepuing President Ferdinand F. Marcos and
a few other men who cannot forget that the
pagan tribesmen of the Plulippines are their
Lilocd brothers, Elizalde cares more shout the
hard-pressed national minorities than about
his family fortune or his life. He ts 0 vision-
ary idealist and a romantic. But he 1= also
gquick-witted, tough-minded, and given to
spdeden decisions

“The runner savs the woman's wounds
have begun o smell" Elizalde sald “Let's
beng her out.”

The young American helicopter  pilot
glanced at the small cumulus of morning

floating over jungle-covered peaks. “(OK."
he saul “But nght now. By madafternoon
thoze puifs will be thunderheads. Even if 1
could gel in up there I'd never pet out. Whant
am 1 supposed to lend on anyway ™

A thousand fving hours in Viet Nam had
given Denis Rinehart a skill verging on
artistry. His question conveved no anxiety.

“The messenger will show vou the place
He savs the tribesmen have cleared a little
space for vou an howr by foot from where the
woman 15 hidden.”

“Little!™ said Dents sadly. “Hal"®

*I want some guns up there," Elizalde told
me. “No knowing whoe's around. T send two
sequrity men with hitomatic wegpons. You
take this” He handed me o compact H-K
submachine gun. “Besides vour 45"

Trumpet Heralds a Mission of Mercy

Denis made two trips to deliver the ot of
us, cranking down the hole in the jungle like
n swift desconding & chimnev. The whine of
the chopper's jet engine summoned o few hill
peaple out of the green wilderness. Nooout-
siders were pear, they said. They would come
with us The runner pointed the way, anid our
party set off with Nationul Geographic pho-
tographer bBean Conger in the lead, at six
feet two a mant of a man among these small,
fithe mountainfolk

Lhstant gongs sounded a wofl reassurance,
then were still We walked in silence.

A long climb brought us to the summit of a
rilge where a thatched house rested on the
closest  approximation to level land this
crumpled country could offer  We pansed
while our guides spoke to the men of the
place, who hrought out a bumboo frumpet
and sent & signal wailing away toward the
higher ridees hevond

“That ts & secrel messagre,” siid the runner
“Tt tells those who guprd the woman that we
come to take her oul  Now' they will not
nitick ws"

Hampered by 2 leg badly swollen from a
spudler bite, 1 staved bebind as the group went

Flown 1o safety, the tribeswoman peceives treatment for lestering bullet
wounds m het face, le, and fool. The jungle clinic wasset up by Panamin—the
Presidential Arm for National Minonties. Tt head, Manuel Ehzalde, Jr. left,
keeps o bedside vigil, The 34-vear-old scion of a wealthy Fllipino family, a
Harvard graduste, holds cabinet rank in the government of Philippine Presi-
dent Ferdinand E. Marcos. Secretary Elizsalde’s appointment underlines the Mar-
cos dmintstration’s concern for the island nation’s oft-mistreated minorithes
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"Wild Wild South,” a: Filipinos call strife-torn
Mindanso, resembles the Amertcan West of a cen:
tury o The lust for wealth and the pressures of
an ex ploding population spur expansion into trilal
lanels. But unlike the confliet between white and
redl men, here heother fights brother; most Fili
pings sterm from the same Makay ok, Much of
Panamin's initinl help his gone (o the hord-prisied
Higaonon, Mansaka T'boll, and Ubo peoples

Tropical tree house of lashed saplings shelters
wpme [ifly members of the Higaonon tribe deep in
virgin rain forest. Wobbly catwalk, pessing under
n high-rtse dormitory, leads to a centril communal
rowvim. Tradlitionally, such breery, swaving quarters
were huilt s defenses agninst spear-wieliting
aitackers fmom other tnbes

her into the chopper. Dean and two men
jornedl her, and Denis lifted off T wited on
the ridge, watching a storm’s rain curtain
enshroud a peak some five miles away

Tt will be close,” said one of the secunty
mon, shifting his submachine gun.

It was. The first chill drops of the line
squall rattled on the leaves around us as
Diemis came skimming hack through a pass
gl flared to a fast stop. We tumbled In, and
he dived imto the valley as gusts shook us.

1 met the wombin again in a clinic miles
awny (pame 223). She lay quietly on the mat-
tressless wooden cot. The runner who had
brought us to her sat at her slide and stroked
her sunhen cheek Tears lined his own. Pana-
min Dr. Saturning Bebong worked on her
foot, his forceps teacing the bullet hole that
pierced k.

“How 1= it?" 1 asked

“H muy have to come ofit™

“The ever”

“Hlinded."”

“She does not ey or linch, Does she feel
pains”

“She feels,” he said grimlv.

Lust for Land Pits Hacial Brothers

1 found Secretary Elizalde watching sol-
emnly from a corner of the clinic.

“You can see that these tnbesmen are only
primitive savages.” he sad quietly. “You can
s¢¢ that they have no human emotions So say
come of my fellow clvilized Filipines. Well,
we'll teach them their error. That is Pani-
mit’s task: not to educate the minorites, but
tor edlucate the dominant society. It will take
a while. In the meantime, this 1 what hap-
pens. Just this morning we've received radio
reports of more shooting, more deaths. Some
west coast tribes report several hundred
killed dunpe the past few weeks”™

Where, exnctly, did all this happen? Who,
precisely, were the tribesmen?® Who the ag-
gresaars? Answers must be withheld pending
legal actions now under way. But these ure
not ‘very important questions: What s im-
portant is that this incident ded happen, that
similar incidents happen frequently in the
Philippines’ Wild Wild South, and—maost
impiirtant of all—that something = beéing
done to balt this hideous fratricide Fratr-
cide, because the civilized concessionmre mad
the forest howman are racially indistingush-
abile. Both are Malayvs or, belter, Southern
Mongoloirds

The land lust that induces today’s violence
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Dressed in banana leal, o pie hoads {or
fecest ki @ Hignonon tarrro, or village, T hi
Fanamin-planned setthement provides a sali
DiEse Trom winch inbesmen can Tarm TIAT R
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s relntively recent development. For four
enturtes the rch lowlands setred by th
spantiarrds in the northern aned central Philip
nnes sultwed lor them and the Hispamicigeed
Christinmized native population. These
mons were taken from their tribal owners
withh Do more concern (o0 Lermit ol "'I£_|'_-|-h
Lhan was shown by the white conguerors of
Indian-oceupted mland America

In Latzon, the greal northern island which
is the heart of maodern E"i|:-_||'|p. culture, the
wilth mountoin tribes in time adijusted to the
new world close around them without entire
ly giving up their special identity, Their lead-
ers bedame priedsts, businéssmen, officials of
the national overnment. Thus thelr lands
DECame secure

tn Mindanao, too; one segment of the pop-
iation has become admost as advanced tech
nilogivally, and as sophisticated culturalls
#5 the peaple of the Uhrostian north. These
Are 5T 1l|
who adopted Islam in the 14th century,. Pow-
erful fighters, living in highly oreanized com:
efend
Lhelr baste fights, if not always 1o find accept-

oslem Maranoosaind Maraindanapns

AU T S they were and are able to

ance for their ideoloes
Pagaun Wavs Survived in Isolation

in the mountams of inland Mindanan the
JhA AT i lies remanned ||l||'|1'||'|_;:'|r S THITE NEVET
occupied their territories. Nor did the United
states, which held the Philippines from the
et of the Spamish Amernican Wuar in 1895

until the natien became ndependent in
1246.% The old ways of life continued. 3o,
when the prowimeg national need for cropland,
[milaer, andd tmnerals sent more and more
Filipino frontlersmen southweard, the trog
conlrontation of civilized adventurers and
primitive residents ocourred m Mindnnao as
it has elsewhere in Asta and in Furope, Africa
and both Americas. The drama 8 beine
plaved out in s classic and brutal form, but
'l‘.'l1|| CRTHE JI|.[-.'.'I."-II S e 1Y i:ir';l,lill'l T .|,.I]|_'r W,

and, concernvably, minutely wiser It beeeds

not ondy exploiters but also dedicated, coura-
getis men o whom the conservition of the
natural world inclades the conservation ol
niotural man

Panamin 15 the expression of the Philigs-
pines new national conscience. Elzalde and
his colleagues, working under a franchis
prven by a concerned President, are taking
the frst steps to establish the rights of the

. B | Il'l I I 'I II-I-l I i :I'l-l ! .i-l!: I"|||-|- K]
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tribesmen they classify as national minorities

Appropriately, Dean and 1 first met Secre-
tary Eliznlde in a jungle so primeval, among
a people =0 unadulterated, that we might
have truveled to them by time machine rather
than by helicopter. In the course of a single
brain-spraiming day we hiid been transported
by a series of aivcraft from the luxury of a
midlern Manila hotel southward over seas
and islands to Mindanno and, finally, across
the incredible canopy of mottled green that
marks virgin rain forest, the climax condition
of eurthly vegetation. Deep in that vivid
wilderness we were set down in a secret spot
to which civilization had never come, There,
on the Maasam River (map. page 225), a
branch of the Higaonon tribe—the “Moun-
tatn People™—Ifollow a way of life older than
Western civilization

Villuges Few Where Land Was Free

A dozen men stood wailing for us, Higno-
non leaders. dressed in the costume of the
tribal elite: black trousers and blouses dec-
orated with appliqué patterns of red and
white. Ench shook our hands gravely. Only
when they had finished did Elizalde present
himseli. The helicopter roarvd away and we
headed upstream

"We'l be stuyving in the home of a local
subchiel a couple of miles from here,” the
secretary smd. “You'll see how people have
ived in Mindanan's forests since the first
Malay magrants reached the Philippines

“For one thing, there are still few villages
here. These are not village peaple. They're as
much hunters and gatherers as farmers They
spear and trap wild pigs and deer and mon-
keys, and collect roots and honey and edible
leaves and insects. To grow their domestic
crops—com, upland nce, sweel potatpes,
taro—they slash and burn small clearings,
farm them until the rains have leached away
the good of the soil (usually in three or four
yvears), and mave on,

“Land has alwayvs heen free for the taking
The forest seemed endless, and within the
tribal territory no one owned any particular
piece. Now the neweomers who want these
mountarns clodm that the tribes have no

National Geographic, August 1971

right= to apy land at all because they have ho
hxed residence

“So the Higaonon and other tribes have
begun, with our help, to build barrios—pwer-
manent settlements—where thelr forests ad-
juin the Christinn-owned lands. These peaple
welcome new ideas. They want progress; but
they want progress with pride”

He splashed along for a moment, then
noted casually, “You'll pick up leeches here,
Be sure to Jet the people of the house show
you how to get them off later with red-hot
embers. Don’t pull them off; thetr heads will
stick in vour skin and cause infection.

“I was saving the Mountain People want
progress with pride But we haven't vet con-
vinced the cvilized waorld thut our minorities
have the right even to exist”™

e spoke quietly, but the phrase hit hard,

We waded in silence up the lovely water-
course where ¢ool, clear water swirled aover
smooth stones. Butterflies glittered over the
tumbling ripples. Dark trée trunks rose niked
and unbranching to a hundred feet or more,
and vines hung from the lofty canopy. The
fltered lght that reached us was an emerald
radiiance

“This is the most perfect forest ['ve ever
seen,” T told hime “Thope it can stay this way."

It will. The President has told the logeers
to-stop nght where they are And that's four
davs’ walk from here”

MNotched Log Leads to Tree-house Haven

A srde trdl no outsider would have spotted
led straight up the near-vertical right bank. A
fve-hundred-foot climb through the forest
brought us to the base of a steep-sided scalped
ridge, accessible by logs felled across small
ravines. The house cluster perched on ‘the
ridgetop, high above the ground and sup-
ported by severed trees and piles (page 224),

The place was bhutlt not only for pleasant
living but for defense: It loor of saplings was
high enough to protect those who slept on it
from the spear thrusts of an enemy under-
neath: the access paths across the logs would
present attackers (o defending spearmen and
bowmen fike ducks in a shooting gallery.

We climbed a notched log that led into the

Content with timeless fashion, this Mansaki maiden wears a stlver breastplate—an ormament
that dentifies the women of ler tribe. Largely brought under Panitmin proteotion, her people
shitw a heartening selectivity toward modern ways: While mlopting productive new erops and
efficient tools, they maintain their own cherished arts ane costumes, gods and traditions
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We saw a clipic, a school, an all but empty
co-op store, # besdworking shop, and 137
neat thatched houses

“This 15 a good, well-functioning barria,”
satd Eliznlde “Bot it is a'specinl case. The
termtory these people occupy s small, and |
wiis able to persuade the loggers who work
paart of it thit they wouhl be better off il they
stopped abusing the people.

“Our greal syccess story—Lie great success
story—is that of the T'hols and their neigh-
bors, the Ubos. The success is theirs. We only
advized Tomorrow we will go to the T'holi
harrio. The people are expecting us. It <hould
bve quite 4 reception™

Leam (o Bead = Then Cast o YVote

Skimming the treetops, the helicopter
whisked us across the south end of Mindanao
and mto an open valley back of the western
mountains (page 231), A gremt crowd had
gathered, nat only of T'holis in from the hills
but of other tribesmen come to confer with
the Secretary and see his foreign companions;

It was indeed guite a reception. As we
chimbed out of the copter, a good two thou-
sand beaming, chieering people bore down on
s, kissed our hands and faces;, embraced us,
or simply reached out to touch us as if 1o
exchange small charges of magic. Whooping
amnd hollering, they swept us along to a big
open-sided building. (“They huilt evervthing
heroe themselves,” said Eligalde. " All we pro-
vided were o few ideas and some materiads”)

For more than an hour hig songs and small
ones joaned with the ratthng of drums and
the tinkle and clash of the dancing girls' birass
bells, earrings, bracelets, and anklet= Then
we went on to see Lthe rest of the barrio center

At a smmall clinie, the most modern of drags
rested on homemade shelves and patients on
homemade cots.

“Panamin began its work here and else-
where in the Philippines by dmply offering
medical services,” satd oame of the stadl doctors
“We treated 70,000 peaple in our first vear.
Many here have respiratory diseases and
malaria, also deficiency diseuses, the diet al
rice and a little meat 15 not well balanced
Infant mortality is high, Stll, we zave lves.
We make propress.”

In a simple schoolhouse two Chrnstian

ladies tnught grades one and two in English,
the most widesdprend language of the Philip-
pines. “In time we will have T'boli teachers,
=0 the children can learn in their own lan-
guage,” =aid Elzalde. “But they will still be
taught English, and Tagalog, the nationul
language. Then they must be allowed 1o vole,
As illiterates, they are not."

“The barrie gives the Tholis an anchor,”
siid Project Director Juan Artajo “They may
b scattered through the hitls but they know
this place 15 theirs and that they are safe here.
They may come for medicine or schooling, or
for advice. Our lawvers counsel them here,
and tell them of rights they didn't know they
had. Presiclent Marcos has @mven themy 13,000
acres, and surely more will be returned o
themy, for they have nowhere to go."

“And they won't move,” added Elizalde
“Crive o people a center, and they stand Tast.”

“We Listen, We Give Confidence. . . .7

At the project stafl house, the Secretary
and four Panamin lawvers met with leaders
of local groups to discuss their problems. Hoe
tilked 1o them through the bnllhiant voung
T'hall leader Mol Tusn, whe speaks English
and fve tribal languages (page 2381

All afternoon  delegations from the hall
tribes came to sit guictly on the fioor and ask
atdvice or complain of wrongs. shooting, land
thelt, arson, rape. The attorneys asked guis-
tinns and miacde notes

Al this is essential.” sau] Elizalde. "We
lsten, we give confidence, and sometimes we
manaee to right a few wrongs. But when the
last of the troubled voices has spoken, o say
'wee are being cruelly treated, and we do not
know whvy,' 1 need to get back to the troe
tribal life deep in the forest. 1 neced to stav
tor a while 1n & place like our Higaonon tree
house to remind myself of what this strugzle
i= all about

"T think we'll copter up over that north-
westiorn ridge 1o visit my fnend Datu Mo
Falen, a great chief of the Ubos. 'l send u
runner to tell him we're coming ™ _

The helicopter flew over ridges where
thatched huts stood alone near small clear-
ines. Forest grew thick in the valleys, but the
highlands, stripped of their jungle cover, were
mantled with pale cogon grass on which

Would-be soloist at o T'boli gathering muakes his debut on a battery of gongs;
archestras of these music-loving tribesmen also: inclwde Mutes, guitars, jew's
harps, drums, and one=string violins, Slipping easily into adult activity, chil-
dren grow up in the warmth and security of acceptance by large Gemily groups
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eddyving winds made fluid patterns. Datag Ma
Falen's encimpment—syou cottldn’t cill s
village—consisted of some elghty shelters
sl at random in an area of Afty acres o 5o

— Home in the Clowds—but despite its idvllic

(pages I530-53 1) It was called Patal Tabayvong

e the purpose of the grouping was defen-

sivie. There were enough Uhos there to put
up strong resistance o any attackers, The
inhabitants were comparntively safe

Protest Leads to Unprovoked Attock

Ma Falen had pood reason to worry about
security. Some months before, 4 group of
armed men had come to this hill (there were
only four house<s on # then) and machine:
punnmd his home. His 153-vear-old daushter
was killed, along with his S-vear-old mec
vowoman was badly inured

Why? Ma Falen did nt know., Nothine
1K |]I|.' |_||'|;.||I;Iil-'|_| !-‘_u.'-r1" ]'Ii= |_|1_'|:|r|_||]1: |_'I1|_||I|_.j|||IIIJI|'|_
tor the cold-hlooded killing: of innocents
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“Ma Falen had hosted a3 meeting of datus
@l which i message to President Marcos was
propared specifyving abuse by settlers and
other newcomers and asking for his help,”
Elizalde told me. “I delivered iL Soon after-
ward local authorities brought tromped-up
charges against Ma Falen. The police attacked
withowt warming. Two constables were Killed

1 persuaded Ma Falen to sarrender to an
emisanry of President Marcos, who came b
helicopter (o take him to Manmla."

Later, tn Maniln, the President wold me of
his comversation with Ma Falen

“Why dsd vou kill the constabiles? he bad
nsked. “Diatu President,” said Datu Ma Falen,
“sou are a braive man, a great Bghter, I
armed men had come and mucdered vour
diughter and others of vour household, |
think vou would have Killed more than 1.7

[ he President diud not disagree. "1 felt thi
Ma Falen hoad been done a grave injustice.”
he told me. “He fourht hack. as befits o
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Help for Philippine Tribes in Trouble

warrior.” The Ubo chief came back to his
forest a [rte man.

After a warm reception by Ma Falen and a
wild one by cheering tribesmen on the hill-
top, Elizalde and 1 walked to where rank
weeds marked the site of the datu’s maching-
gunned house. It had been burned, as are all
houses in which death occurs. Bits of Ming
plates, ancestral treasures of the family, lay
where they had fallen on the hard ground

“The murdered daughter is buried there,”
he pointed to a little enclosure of bamboo
stnkes: “Another child, a prettyv little girl
came afterward to pick up the shiny cartndge
casingz. Then she remembered what they
were. They found her sitthng on the ground
with her lap full of brass shells, cryving "

| could think of nothing to say, and had no
voice for speakiny.

Stullion Fights Highlight a Welcome

We went slowly up the slope, reluctant o
joint the boisterous crowed at the summit
Diriums and pongs were already sounding,
plaving an accompaniment (or two women as
they made a dance of their nice pounding.
Little boys threw tops. All the women wore
their best embrofidered blogses and as much
brass and beadwork jewelry #s they pos-
sgssed, Some had reddened their lips and ac-
cented their evebrows with blue-black stain

Men wore the superh brass-handled swords
for which the Ubo smiths are famed, and
miny carried spears, unstrung bows of black
palm, and poisoned arrows covered by reed
<sheaths Long hair and breecheloths marked
samie of these as people just in from the depths
af the forest.

In Ma Falen's new house we found about
as many people as could sit on its Boor—
say, about 75 in & space roughly 15 by 35
feet, Visiting dotus and their families were
paving their respects to Ma Falen and his
four wives The eldest, Ye Ellin, sat cross-
legged on her part of the sleeping platform,
very pregniant, beaming, and cuté as a but-
ton, She was pussied up in her finest finery,
with two coiled brass rings on every finger
and another set on her toes, along with
the usual anklets, bracelets, necklaces, nnd
earrings (page 2451 She embraced Elzalde
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fondly and kissed me palitely on the check.

“She is a great lady with the innncence of
a child,” said Ehzalde, "1f she 15 hurt or un-
happy, she cries. If she is pleased, she laughs.
She does not show anger or hatred.”

We chewed betel and ate a little food, ns 1=
custornary. Then the sound of whoops ind
cheers brought us outside to witch the grace-
ful and largely bloodiess violence of stallion
fights, the favorite spectacle of the Ubo and
T'boli people [pages 244-51.

Later, wandering at will through the loosely
clustered houses; T watched women weave
cloth and baskets. make pottery, (ashion
exguisite inks of horsehair for ear ornaments,
Newr ane house men carved lutes out of solid
logs. Near another, an emaciated metal-
worker made marvelous  castings—bells,
sward  hilts, hollow bracelets—in  molds
formed by wrapping ¢lay around intricately
carved wax models (page 2449), Later the wax
melted as the clay was fire hardened, leaving
negative impressions to shape the maolten
metal as it was poured in

Swords Have One Soul, People Twao

1 learned a curious and wonderful thing
about these people and their antifacts Onee
an objedt s campleted, it has a zoul {people
and lorge animals have twol For thal reason
it hurts them to sell what they have made

In & clearing a man and his wife planted
taro shoots, he making the hole with a dig-
ging stick, she inserting the bit of root. Around
them high stumpe stood <tark and black in a
clearing, while logs fell apart under the on-
slaught of termites and decay

Hunters, having proven their skill in an
archery contest on the hill, took bows and
spears and went into the forest afler game
I knew better than to follow them. I thelr
dogs lound gnme and gave chase, they would
run where I could hardly walk. 1 would be
left alone. And 1 had oo wish o follow any
mountain trail without a gwide On a recent
excursion to a nearby cave, where the T'holis
had used wicker rackets to down dozéns af
delicious hittle bats (batminton?), Mai Tuan
had shown me traps designed for every ant-
mal from mouse to man.

(Conbinued on page 253

Curiosity overcoming her shyness, a Ubo girl intently examines the photographer,
whiose hegrd, fair skin, and si%-foot-twe frame evoked amuzement smong the small,
lithe tribesmen. Densely woven bib o oof beads fastens to the voungster’s cormings
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Help for Philippine Tribes in Trouble

“Here are traps set on the way of the rat,
ot the way of the monkey, and on the wav of
the pi” he'd said, pointing to almaost invisi-
ble paths. “Can vou see the pig trap?” 1 could
nol. It was made of vines and saplings and
lonked like the rest of the undergrowth Mo
tripped it. The undergrowth convulsed snd a
heivy spear huriled across “the way of the
pie ™ “Set ot a different angle, this becomes
o trap for men,” Mai added, smling ‘warmly.

T put aside thoughts of a walk in the woods
and joined a circle which had formed around
the best dancers of the Ubos, the T balis, and
the visiting tribey, all performing in different
stvle< 1o the same gonie beat (page 2480 Then
a sudden storm broke, and ¢vervone ran tor
the shelter of the thatches.

Diarkness followed the rain, but the mull-
tude in Ma Falen's house patidl no attention to
the hour. There were speeches, followed by
delightful conversations in song.

“I onlv the UN. worked this way...w
sand Ehzalde:

Leal Plates Hold Snuke and Rice

Foord was pa<ed on big clean leaves, Snake
and rice, and very tasty. Then. inh accordance
with an old and admirable custom of the
Libos and T'bolis, several voung ladies came
to sit with the honored guests, including Lean
and me These pretty people cuddled closé,
holding our hands, plaving with the blond
hintr on our arme (their men hoave hairless
skins), making loving feminine sounds, and
kissing us jovially on the hips

I noticed, as 1 had on other such visits, that
some of the girls tuking part in this happy
hour were tiny, only giX or seven vears old.
They dressed exactly as did the grown women
of twelve or more, and it took a sharp eve
in the dimly torchlit intenor to distinguish
hetween children and adults. To miake things
even trickier, it was—I waz psured—impos-
silile to distinguish between married and
single woamen

Still, it really didn’t matter. The kisses and
embraces, warming as they were, were only
gestures of hospitality and friendship At 4
given montent the girls would all get up and
leave with kind words and affectionate pats

L33

I dicdn't learn until later, browsing through
dan old anthropological monograph, that the
one unforgivabhle familiarity wag to touch
n married woman on the ¢lbow or heel. |
gave guict thanks to my Maker for the fact
that | have never been much of o heel or
elbow man

A triumphant lad appeared suddenly
the entrance holding a large cobra he had
skeweret] through the neck with an arrow as
it crawled among the darkened huis, His
wrrival changed the mood of the meeting
The girls left 1 stretched out among the
people pressing close around me

The uir coaled, but ks chill did not reach us
cligstered humians. The vodces of the jungle
mipht sang reassuninghy, T hetr sudden silence
would signal the approach of an imntruder. So
would the outposts, now watching the forest
tradls. This time, I thought, we are well armed,
My hand verified the position of my weapons.
hangme near My bead

“Wed" L asked myself, trving to laugh away
vy self-bestowed membership in Ma Falen's
stouf Yel | knew that in that time and place
I was, lor the moment, one of them Drifting
into sleep, I remembered something Secretary
Elizalde had told me, earhier that day:

“1 love these people. 1 would die for them,™

Rimgs (Carry a Plea for Justice

At dawn the copter came Lo take us out,
and I went to say goodbyve ta Ye Ellin. She
sat cross-legeed on ber mal, grranging her
lustrous black hair and her many necklaces
| knelt heside her, and she reached out, smil-
ing;, to take my hand in both of hers, Sud-
denly she pulled a ring from her finger and
put it on mine. T kissed ber and left

I shiowed the ring 1o Ehzalde as we waited
o bogied the helicopter. “You've been hon-
ared.” he said. “T was, 1o He held up his
lelt hand. “Ye Ellin gave me these"

“1 noticed thém when [ first met vou. You
alwavs wear them.”™

“And alwavs will. They belonged to her
daughter, the one who was murdered here
Ye Ellin said,"Wear these ning= for my daugh-
tee, andd remember to tell vour world that
justice belongs also to the nnecent.’ ™ O

What does the Fiture hold? A Tholi mother bolds o wide-eved child whose
lifie Panamin promises to make more secure. To Secretary Elisalide she sang of her
people’s phight, balstering his conviction that the conservation of buman cultures moust
be considered at least as important as the conservation of any other natural resource.
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Tektitell: Part One

SCIBNce’s
Window
0N [ne Sea

By JOHN G. VANDERWALKER

BATES LITTLEHALES

ST s G s PV CHAE RN

Partly robots linked arm it arm,
the twin structures of Tektite 11
lonm above the floor of Girent
Lameshur Bay off S John, in the
Umited States Viegin Ishinds. For
seven months last year this
sophisticated halatat, & joind
project ol Government, colleges,
and mdustry, housed a series of
resedreh teams—including an all
lemale group—in one of mian-
kind's most ambitious invasions
ol the warld beneath thi segn
These divers, using conventionial
scuha gear while studving coral
respiitation, glide loward

o seh whip in the foreground

CabEkEnE 0 =66

iea
Ll i |
Cc

N THE TWILIGHT REALM 50 feel
down, our neighbors call endlessly back
and Torth, As | prow] the reef with my part-
ner Inn Rohblick, | can recopnize familinr
sounds—the low-pitched grunt of the Nassaun
grovper, the frving-pan crackle of snapping
shrimip, the staccato sounds of sguirrelfish.
{nher noises rise and fade in the background,
a miuted symphony of whistles, clicks. and
fuiters that orchestrate evervday life and
death m the sea
It s not, | reflect, a notably stlent world.
The reef is a famihar one 11 hes in Great
Lameshur Bay off the southeast shore of SL
John, one of the U. 8 Virein Islands (map,
page 265). In the past 1 have been a frequent
visitor to the bay's azure depths, but always
with conventional diving gear
Standard souba equipment tends to musk
underwater sounds with its noisy bubbles.
Albso, 1ts limited supply of air restricts a diver
to little more than an hour. Now, thanks to
new clevices developed by the General Elec-
tric Compaany that recirculate air rather than
discharge it, lan and 1 breathe silently, and
our diving limit is stretched to four hours
FFar the first time our ears register the minute
and Tascinnting sounds of the deep
In another sense our stay on the ocean fioor
15 unhmited, for we are no longer visitors
but residents. Sheltered in an are of the reef
half a mile behind us les ian under=ea habitat,
eqquipped with many of the comiorts of home
—tedevision, bunk beds, panoramic windows,
witll-to-warll carpeting, air conditioning, an
electric stave, and a freshwater shower (cut-
away painting, pages J558-60). Five of us will
occupy the habitat continuously for 20 days,
using It as an underwater lnboratory and div
ing station. Other teams of scientists will
follow us in one of the world's most compre-
hensive underwiater research  projects—a
mi=sion with the curious nime of Tektite 11

The title signifies the broad range of our
misston's sponsors and goals. Named ofter
small glassy meteoritic nodules found on
ocean fAoors as well us on land, the project
sepks to advance man's knowledege not only
of the sea but also of outer CTRN TN antd the
pest means of exploring it Faced with the
prospect of rotating crews on fulure space
stations, the Mational Aeronautics and Space
Administration  joined other Government
ngencies in sponsoring the project. NASA's
ponl wins to study the behavior of scientists
working i ngid isolation

(Confinued on poge 204
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and chambers of the reef, while the guardians vards awav. From the two compartm
{ evenme nrepare o emeree; cardinalhsh eiich tower., welcoming cones of ligh T g
amberiack, tarpon, brittle stars, oclopuseEs, thi shadows
hrimp, and spiny lobster: Heluctantly, lan At the base of the structure, lan and | entes
anid | turn from this theater-in-the-wet and L laree flooded chamber and emerge througn
head bk toward our own chamber an Lhe i hateh into the presurized wiy space abos
s Tl since the halch remauns open all
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both marine geologists of the U5 {eo-
logical Survey, were studving  sediment
changes on the sei floor, particulirly those
caused by marmme oreansms. The fifth orew
member wos Charles O Kobokawn, o NASA
human-lactors engineer concerned with the
design and efhictency of undersea habitats

Dinner generally was more notabile for
conviviality than for culinary artistrv. NASA
had furmshed the habitat with the same pack-
aued diet as that used by Apollo astronauts in
their quarantine van after splashdown. While
nourishing enough, it amounted to a selection
of frozen dinners, eastly warmesdin our electrie
oven hut rather monotenous.

TV Eve Watches From Shore Station

Every moment of our life in the habitat
was scrutinized vin television by monitoring
personnel ushore, Should danger threaten
cither an aguansut or the life-support sy
tem, o team of rescue divers would be at the
habitat within three minutes: The same close
witch was kept on all our diving expeditions,
with surface escort boats tracking each team

Rescue, of course, was not simply o matter
of hauling an agquanamt to the surface, for he
would very likely suffer the bends Divers
who have stayed at depth for long periods
must return gradually o sea-level pressure,
usually in a decompression chamber. The
nitrogen forced into thelr tissues under pres-
sure must be allowed to escape slowly, so that
it will not form [etal or erippling bubbles.

But there i= a limit to the nitrozen the
human body can absorb. Whether a diver
stave at a certain depth for two daye or two
month=, he peed decompress only vnce—in
our cise, for nearly 21 hours. Therein Hes the
vilue of underwater habitats. To  spend
the eguivalent of 20 davs on the bottom at
30 feet, as we cid, & scuba diver working
from the surfuce and coming back up each
time without pousing to decompress might
have to dive twice a day for several months.

Thanks to our twe-way TV, our evenings
were somehimes graced by conversations with
our familics. They could drop in at the com-
mand van ashore for a glimpse of use And
there were habitat-keeping chores to busy us
But with our bubble windows facing directlv
on the reof, we ran nd risk of boredom:.

Like all goord drama, the show outside our
habitat had both light and serious roles, and
an endless castof pctor= to fill them: No earthly

National Geographic, August 1971

comedian, lor instance, ever staged a livelier
routine than Periclimends, u smull sheimp,

ATl but transparent and roughly an inch
long, Fericlimeies mokes ite living as an
ondersea groom, combing the =eales of willing
fish for tiny edilile parasites. Taking a stance
atop one of the dark sea anemones on the reef,
Prriclimenes proceeds o play the sideshow
barker, swaving bepuilingly back and forth
and beckoning to passing fish with its long
whiplike antennme

When a prospect approaches and remmns
still, Periclimenes leaps nimbly 1o work, nip-
ping off minute crusticeans with the tweezer-
like tips of itc lege Occasionally a fish will
open s gill covers and allow Periclimenes to
forage mnside. No customer remains more than
n few seconds. As he swimsaway, the shoimp
bounds hack to its anemone and resumes its
promuotion campaign.

| became fascinated with one such shrimp
stationed near the habital entrance. On myv
way past, I often swam quietly up to its place
of business and extended my hand. Each time,
the shrimp hopped mithfully aboard, prcking
awidy ul the hairs on my wrist, though never
managing o harvest one

Reseue Mission Saves a Tarpon

(ther hgures in the undersea drama were
infinitely touching. A member of a later habi-
tat crew told me of a particular tarpon that
he watched through the window one night

*He was un old fellow,” the aquanasat saad,
"batthe-scarred ond slower than the others,
but he managed to make a meal off the small-
er fish In the early hours of morning the bait-
fish schooled and swam away, and the tarpon
left, too—all except the old fellow, He sud-
denly seemed confused, drifting aimlessly
around the habita

“Then an odd thing happened From p dis-
tance beyond the reef came two young tarpon,
They ook up stations on either side of the old
one and gently herded him away "

For all its sober scientific purpose, Tektite
Il had 1ts moments of comedy, some of them
ingeniously planned. One of our major con-
cerns on entering the habitat was the occa-
sional morav eel lurking among the air tanks
i the lower hatchway., The moray has n
vicious nature and teeth 1o match, when
antagonized it can fasten hike avise onto o
man’s hand, laving it open to the hone

One evening before lan returned from a
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Eardrums Tell of Heavy Weather Above
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prvacy—the lack of opportunity to be alone

with one's thoughle In our own oresw we
alved the problem by allowing each membaet
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partment, or livinge guarters. Cunously, durine
Lthose periods of chernished zolitude the ele-
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azable winve passed overhesd, the welgh
witler on the structure increased, producing
L momentary rise in pressare. Dhe resull was
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gquipmenl. No one ashore ever had to inlorm my leammates politely hacked their wa
s of roueh weather on the surface—we could through a portion of . Surveving the re
gauEe i By Our own cerargme muting, P Chiton searched for an APRETo
Experienced undersea housekeepor that | (Irtite comment
was, I'sometimes misjudged the effects of th “Never mind, John,” he said comifortingzis
pressure in our babitat One evening, shortly  “IUll make great ballast in a storm,”
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cake. The problem lav i pettnge the cike Lo Minor frustrations inm the habitat only

hiterhtened the rewarcls of swiomns outside,

rise. | dumped in whaot seemed ke hindl a box
working foravs from the habitat we split into

of bithking powder and crossed my hngers
Uhe cake rose hoefiv, then detiated into & our usual two-man teams—lan koblick and
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science’s Window on the Sea

By fur the most persistent foraper 1 en-
countered was o gray-and-turguoise queen
trigeerfish’ that had her eve on n succulent
but spiny sea wrchin. The triggerfish repeat-
ediv Ffted the urchin off the hottom by pne
spine in an attempt 1o dive beneath and attack
the creature's undefended portion. Each
time, however, the archin touched bottom
first and set off directly toward the safety of
the reef.

Finally the triggerfish charged head-on
at its prey, receiving a spine or two in the
ni<e while eracking it open. I'm convinced
that the many tnggerfish | have seen with
purple noses were veterans of similar en-
counters; they had been tattooed by their pin-
cushion prey.

Amnoved Lobster Mounts an Attack

Initial results of the spiny-lobster study
added considerabiy to the knowledge | hasd
gained the wvear before during Tektite 1
Unlike his solitary New England cousin, the
spiny lobster is a sociable creature, often
crowding 15 or 20 strong into a single den
By comparing our head count against the
past vear’s figures, we determined that the
lobster population of Great Lameshur Hay
reel had remained roughly constant

The census was merely the first stage in
our study. During our second week, Tan and |
turned to the subject of lobster behavior and
began prowling the sea at night

Like the basket stir, octopus, moray, and
certnin tvpes of shrimp, the spinv lobster is
nocturnal. Oaly when darkness overtakes the
reef does he forsake the security of the den
Under cover of night he roams the sandy
plains adjoining the reef, foraging for snails,
avsters, clams, and other mollusks, keeping
an eve oul for his two great enemies, the shark
and the giant grouper. Few other creatures
care to trifle with an adult Pamilires: Pound
for pound he 15 a match for most predators

My New England friends, arcustomed to
the massive claws of theirr native lobster,
consider Panulirns 4 poor defénseless crmy-
fish. Although he lacks: elaws, Poanlivis 1s
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surprisingly well armed. In addition to his
spiny shield, he packs tremendous power in
a4 sot of ten sharp-pointed legs and in o mouth
that can crack the quarter-inch-thick shell uf
a conch to get at the luckless inhalatant.
Those who dismiss Pamulirus as a timid and
harmless creatuee would do well to consider
lan's brush with a six-pound male. Had it
happened to an inexperntenced diver, he could
have been in serious trouble

The mighap occurred diaring a short earlier
dive, while Ten and another diver were sur-
veving the inshore waters for lobsters. They
were working with standard scuba gear at a
depth of 35 feet, well separated but within
sight of each other. lan's partner had just
spitted o yvoung lobster and was reaching
down to snore it, when some sixth sense made
him glance in Tan's direction

lan was no longer on the bottom. A vanish-
ing column of bubbles indicated thiat he had
surfaced abruptly. Ianis anexpenenced diver,
and nothing short of an emergency would
cause him to leave o pariner below without
warning Following lan's bubbles, his part-
ner reached the surface and found him grap-
pling with a lurge male lobster.

Once Tan got rid of his attacker, he told
what hoad happened. In a crevice of the reef
he haed spaed i fnirly large lobster, measuring
n foot and a half in length After snaring it
with his nvien loop, be piked it up in the
proper [mshion behind the curapace and
started loosening the lop.

“1 must have held it 100 close to me,” Tan
sairl. “because the next thing T knew it had
pulled myv face mask down around my neck
and pried the air regulator out of my mouth,”

With only seconds to act, lan took off for
the surface 35 feet overhead. There he caught
a breath and manoaged to free himself.

Had the accident occurred durning our time
in the habitat, Inn's predicament would have
been even more serious. Prevented from sur-
facing under threat of the bends, he would
have had to fight the lobster underwnter for
his scubn geat

One of the mujor puezles regurding the

Daddy longlegs ol the deep, an nrrow crab on a midnight siroll am-
bles past black-spined sea urchins and a tomate-red sponge (lollowing
pagesy, Tektite divers, logring countless night hours with their miner-
twpe head lanterns, found that such davtime foragers as parrotfich and
wrasse surrender the reef 1o a stokingly different nocturnal popolation
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Science's Window on the Sea

spiny lobster i ils ability to trek long dis-
Innces aeross Lhe darkened sea foor and then
unerringly return to s burrow. Even when
we hlindfolded the lobsters with tape daring
nocturnal  forays, they found their way
home. After close observation, we belicve
that Papulirys may navigate dsing familisr
undersea currents and the sounds of animal
lifee on the reefs.

Other habits of the spioy lobster emerged
from our studies, several of them regarding
food. One of the keyvs to survival on the reef
is the ability to aller feeding habits with
changing food supplies. Here the spiny lob-
ster is well endowed, for when its favornte
mollusks become scarce, it readily converts
o & diet of crabs, sen cucumbers, sponges,
wormis, amnd spiny sea urchins,

Barrncuda Lunges at a Diver's Light

Our nighttime search for lobsters led to
several memorahle encounters with other
tenants of the reef, Late one evening, as Ian
and | were returning to the habitat, we picked
up a strong ping on our direction finders. We
recognized I ns coming from one of the tny
transmitters we hod attnched to various lob-
sters. With our underwater light= plaving be-
fore us, we tracked the signal to a point nol
far from the habitat

Rounding a large coral bead, 1 saw the
transmitter-equipped specimen on the bot-
torm, and instantly sensed trouble. He was
crouched in the defensive position lobsters
dssume in the presence of a shark or o big
grouper. Pluving my light in a quick circle
arowid me, 1 discovered a three-foot barra-
cuda hovenng a vard or two gway

Never during our time on the reef had we
actually been threatened by one of the large
predatore—harracuda, shark, or moray. But
I recalled an account by marine biologist Dr.
Walter A Starck 11 of a harracuda that had
charged his diving light, and 1 quickly held
my lamp at arm’s length. Sure enough, the
harracuds luneed at the eght, narrowly miss-
ing Tan and me &= i1 passed,

Another event had its ongin far from the
habitat, and proved [rightening in its weird
effects: 1 hod just left the hatchway for a day-
time excursion when | was suddenly seized
in 4 massive vibration of the sea, as though
I were trapped in 4 bowl of gelatin being
shaken by a giant hand, My fir<t thoupht was
of an explosion within the habitat. As soon
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ns thé turbulence cessed, 1 returned and
scrambled throueh the entrinceway., There
stood Ed Clifton, grinnimg brogdly st my
puzzled expression

“How didl vou like vour hrst earthijuake
underwaters” he nsked,

The habitnt proved equal not only to
earthquake but also to storms: we were Cri-
dled in the massive cushion of the deep. Cnly
ance ih six months was the undersen work
interrupted, daring un alert for o burnicane,
and that one veered away before reaching us.

One of the most mameal experiences | can
recall was swimming at night across the sea
floor during a tropical lightning storm. In the
cerie quiet of the deep, the landscape wis 1llu-
minated every few seconds, as though it were
being swepl bw some giant searchlight. |
pansed, hvpnotized by the succession of mo-
mentary scenes that fashed before me like
old-fashioned stereoptican slides. The thun-
der itself was mandible, but 1 could hear far
overhead the steady thrum of heavy radn on
the ocean's surface

Discoveries Lead to New Problems

Far sooner than we would have liked, our
vwentieth and final evening arrived. The fol-
lowing morning we were scheduled to slip
{or the Inst time through the luminous hlue
well at our feot intoca world that had become
peculiarly and unforgettably our own.

As for our scientific studies; the results had
been rewarding. Ian's and my observations
on the spiny lobster required further study,
hut we can already draw a few interesting
conclusions.

The threat to the lobster population of the
Virpin lslands-—and possibly of other areas
in the Caribbean—seems to lie not on the
fringing reefs, where Tektite his shown there
1= more than enoueh food and shelter to go
wrouned, but among the coastal shallows and
mangrove swamps, where voung lobsters hrst
become bottom-tdwelling creatures. While
Tektite I1 provided no ready solution to the
prablem, it told us comething vital—where Lo
sepreh for the answer.

Our teammates had been equally success-
ful By observing and photographing test
arcis around the habitat, Ed Clifton and
Ralph Humter dovumented the extent to
which s=ea organiams shape amd alter the
ocenn floor (page 275}, Chuck Kobokawa de-
veloped ideas on everything from simplified
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Team Iesis
lhe Habllal

By SYLVIA A. EARLE, Ph.D.
[Hustrated by PIERRE MICYN

COINLIGHT EIPPLEL on the ocean

ffoor, crienfing phiantom shapes olong
the reef As Renate and 1 glided home-
wrard, 30 {eel underwiter, a school of
piant amberick came toward ws in for
mation, swimmimg a5 ane ish. They turned,
Fieflected silver, drifted
lower, turned oo, and disappeared  into
the darkness.

Chverheadd, several tarpon swam 1o sithou.
ette, and | was suddenly remancded of swans
| hadl seen on a winter nleht, streaming poross
a mednilit sk

Az we approached the hghts of our habitar,
two ather women oivers :||r|1rL|rﬂI out of the
dirkness of the reef, and we swam together
toward the entry hatch, | emerged first into
the lower compartment, or "wel room.” As
o0 15 the others had joined me, T ealled the
commani] van pehore

“Topside "

"Ly ahead, bottomsicle"”

“We are home ™

Deliberately 1 emphasized “home.” To us,
are of the clearest advantages of our 14-d
sojourn i the sea was thoat we had become
members of the reef community, eccupyving
OUr DwWn cranny anvopg the corals,

I, i marme botanist with the Los Angeles

covpEht thé  liehi,

Coanty. Museum of Natursl History, wis
leadder of the group, My tellow divers were
1%, Renate Schlenz True, o Brzilinn=born
Ialomst for Bio-COceanic Research, Ing, of
New Ulrlesns: Mrs, Ann Harthine, an ecolo-
wist with Scripps Institution of Oceanography
in La Jolla, Californin: amd Alina Szmant, a
marine biologist also from Scénipps:. The fith
crew  member was Pegey Ann Lucas, our
habitat enmineer and a stodemt of oceanic
engineering al the University of Delawiare ®

Renate was studdving marine life on o beel
of notural sen grass, comparéd with life on an
artificial bed (page 2871 Ann and Aling were
nbserving the escape reactions of blue chro-
mis damsellish from real enemies and from
nstic genomelric form: drawn through the
water by o svstem of wires and pullevs My
Job was o catalog marme fora in the area
and o assess the influence of grazing fishes
an varous plants. For her part, Peggyv was 1o
report on engineering aspects of the habita

The guestion most freqguently a<ked about
our team was, “Why women?”

Dir. James W, Miller, Tektite 11 dhrector,
alwavs replied, “Why not#” MNearly anvone in
reasonably good health can enjoy the adyvan-
tges of living and working underwaler

Big Brother Watches From Above

Inttrlly, we felt strange in the habitiat—
R Illt"l_'.ﬂll.'-_-l.' W Wween I..Ill.rll'l"'l.l'.'"l'l', “l.'“: j1.f|._:|ll'-!-
ment comes quicklyv—but because we were
constantlvy watched Our actions and conver-
sattons were monitored by TY cameras and
microphones transmiftme o the commiand
van ashore Likewise, we could g
own screens and see the watch director on
duty, At first, this around-the-clock sur
vielllance save me o |:1.|ir-[}rh‘]i.|.:|r||_- setisilion

Alinn fastened o Playboy pinup to the out-
side of our shower curtain to tehse the moni-
tors. Perhaps in retaliation, a package of her
brand of cigarettes was sent down—a useless
em, stnce combustion was impossibile in the
habitat's: low-oxveen atmosphere, reduced
from the normal 21 pércent to 9 percent

ance At our

Npolatron studies harred snstocs—n-hadings plhatog
rikphers—feom Tektite [s all-Female teim except iursng
twens brried pierbods (pages 280 ] 285-T) T enstire necari
cy 1 Bl panntings, artist Maon joarnmand 1o the authae s
West Coest howme, whitte b phatoeragbed her o full
Fektite diving gear in her semming poal —THE FDITON

g 3|



to compensate for the habitat's 2% thmies séa-
level precwre Nopetheless, come wag from
a previous crew had posted o sign above one
of the bubhble windows rendine, “In Cpse of
Fire, Break Gilass!"

By the end of the first dav 1 found myself
completely ignoring, then forgetting, Big
Brother azhore. There was simply too much
ta o to worry about the censeless serutiny. [
hoped that the reef ammals would come to
wgnore wy just as thoroughly, and continue
their normal activities.

Soon 4 pleasant rapport developed with
the watchers wpside. Belore every dive, we
had to ¢lear with them o soemuingly endless
st of safety precautions and work plans

The whole scene seemed a hittle ridiculous
al times. There we wers, five aguanauts,
mtently watching what the fishes and other
animale were up to. Meanwhile, teams of
psyveholomsts and other trmned observers
were mienthy watching what we were up 1o
And through our own viewing screens we
could watch the watchers watching us—while
fishes peered in through the portholes!

Fur from being bored, we resisted sleep,
ate medls hastily,-and spent six, eight, or ten
hours a oav outside the hobitat, exploring
coral heads and guietly observing the com-
ings and goimgs of our neighbors,

One morning at 4:45 [ stood by the hatch
with Ann Hartlioe and Pegey Lucos, each of
us with a weight belt, compass, watch, depth
gauge, knife, strobe Licht, vellow emergency
balloon, sonic homing device, liintern, cam-
era, collecting bag, and writing slate—all
buckled, draped, or clutched amewhere on
us We wore standard twin-pack scuba tanks

Sunrise Brings a Chunge ol Cast

“Topside? I call to the watch director

L abeard, hottomside "

“We are ready to bhegin our dive™

“Nou gren't serious, The sun iso't up.”

“mure we're serious. It's great out there. Are
we ¢lear?”

The wilich director chuckles

“Lao ahead, vou wild women Youareclear ™

The hour s perfect lor our work. First
light brings dramatic changés on the reef.
MNight creatures—active since sunset—relurm
al last o their crevices: (Mhers go to decper
water. Day crealures emerge from various
hurrows and dens. In less than an bouar there s
a spectacilar transformation, This is the time
1o se¢ Just whais up bo what on the =ea foor

We step from the habitat into the bilue well
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in our fodr and =lipanto the dirk water. Then
we swim wway frimm the Hoodlighte and, with
only our portable lemps (o guide us, cross the
reef to o place where we have seena small
damselfish gunrding 115 eges. Luminescent
organlsms sparkle in the water about us®
An occasional bnelt fAash indicates the
presence of darting hish. '

5:20 anom. We find a likely spot at 70-fool
depth and settle down The damselfish are
still i their rock crannies; the sandy plaimn
besicle the reel s quiel ‘We switch off our
lights and wail. Black shades to gray, and
several damselfish cautiously emeree from o
small clump of coral

“Gardens” of Eels Spring Up at Dawn

5133 am. We notice the tip of a sanall black
nase at the vim of a hole in the sand. Within
minutes, dorens more appear, and soon an
entire bed of garden eels has nssumed the “up
periscope” pasttion.

By day these lovely slender fish extend
more than halfway out of their burrows, sway-
ing and bending continuously and feeding
delivately gpon passing small ¢reatures. By
night. who khows? Apparently the eels-stay
i therr burrows, for although wealways find
their holes durmg evemng dives, the owners
seem e be tucked out of sight, OUnee Renate
and 1 watched them retract at <unset, a pri-
cess that began as the sun went down and
lasted nhout 45 minutes

00 am. We watch a bicolor damselfish
drive awiy a voung queen triggerfish thal
noses ton close for comfort

ol far away we ind a basket star resting
in o tight knot next to an anémone. By night
we hpve seen the same creatures fully ex-
panded; as they snare plankton in their lacy
arms, thev resemble large doilies waving
above the bottom

At last our air beyins to ron low, and we
return o the habitnt. Our sense of frecdom
and delight 1s so great that along the wav we
do somersaults, rolls;, and loops

Back home once more, we have break{ast,
then proceed to the routine of bandaging
minor coral cuts and abrasions

In the aftérnoon Renate and 1 prepare for
apother excursion, this ime using rebreathers.
which emit few disturbing bubbles. Also, they
will allow us four continuous hotrs on the sea
floor. In that period we can visit Henute's

I3, Fapl A fahl discussed the phepomenan of Lo
lumdnescence in “Natures Night Lights" NatianaL
L ROORAFIIC, Juiv: 1971
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rrass Dieds, more than LXK feer north aof the
Voreis, Lhen
return o the reef to obsérve the spawning
dam=elfish and the grazing herbivores. With
conveEntional souba sear the some tasks would

halatal, o on to ane ol my st

require at least three separate trips

Renate and | are simply wgnored by the
reel population. We it quietly near a coral
head, ond a trumpetfish glides by, nearly
touching myv faceplate. A lizardfsh lands on
top of my flipper—and stavs there

Mway from the reef, on an open sandy plain,
i batfish allows us to approach, and 1 hold
it gentlv in myv hand. 1t wnigeles shightly and
| relense it Instantly a large snapper strikes
the small cresture. Thwarted by the bathsh's
hird surlnce, the snapper releases it Alnrmed
bt alive, the batfish darts away

Most active eragers—adult  surgeonfish
pirrotlish, angelfish, aod other plant-aaters
seltloom range more than 200 feel from the
cover of the reef, lest they fall victim to the wieckes the small creature

I orelenve o
fiextantiy o large shapper

luree predontors. As we crutse, | speculate on
'-|=|' Fiade ol |h||'~|' [|r|'1|?|11ir'-. il'l r|I||_' TAance of
givderwater bfe 1f they were selectivels
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reminved from the sed (pnd many swimmers
wold ke to elimmate all shargal), would the
reef ecology be disturbed? Might the popu
lation of small fish outzrow its food supplyvy

We dirdl not resard sharks amd barmacuda
A B mMEjor mennce
genernl they went their way and we went
ours. Panic. the grentest underwater hazarrd
af wll, presented no prablem to our team; all
hve women were controlled and &t eitse, even
when sticky situations developed

Umnee 1 wis the victim simultineousiy of 2
ator and of o fonulty reserve

Fhoy were Lhere, but in

sand-clogged rep
valve while usthe sonba sear 70 feet down,
some distance from the habitat The instant
lass of air could have been serious, bhut my
divitie peurtner, Pegey
her mouthpiece. We returned to the habitat,
srenths from her tank

A, conlly shared

tanking plternole
“"Discrimination” Greets Retvrming Team

\nn
and 1 leave the halatat eariv in the morning
for i final look at the now-{amiliar reef. At
the entrance we are greeted by ve gray

Chur fourteenth and last day arnves

1, & group we have seent frequently on
gur daily excursionz. They come Lowared us
Slowly, rracefullyv—eray fish against dawn
wv remain on the reef while Ann
andd I slip over the edge and glide down o the
erassy plain bevond. There we gather o few
pieces of the groen alga, Codinm, and (ater,
war the habatnt, place it In g pile o seeowhat
ish will be attrocted

Within moments, several parrotfish begin
nibibling, theén an angelfish approgches—nn
the pile, but the sprig I hold inmy hand®

Finallv, with regret, we relurn for the last
Lime Lo the habitat, “Three hours lnter we de
soend through the hatchway and swim toward
shore, where the diving bell walts to carry us
oy thie surface. Twenty and a half hours later
fullv decompressed, we step onee agiain on
dry carth

Throughout the mission specal cftorts had
heen made to trent the women's teawm Dke
mens—no favors, no extimm asselance, But as
down (ram the decompression
chamber to the diving platform, we became
aware of a reverse kind of “disecnmmation.”

anelfis

aray water, ]

| |

we e limbe

"We returndd o the habilor,

teikfnir aefternite hregths from her dank’

S



Mo other team had been met by an applaud-
mg crowid, or grven red roses when they re-
turned! Al of us feit a litthe guilty about the
extra attention, because we had done nothing
exceptional or different from the other Tektite
teami= But we were the first women to use
the habitat

scientifically, our two weeks had been pro-
ductive. Renate showed that the artificial
sea-griass patch became rapidly populated by
smull organisms, especially algae, growing on
the plastic sirands. They added oxveen to the
water, as well as providing food for grazing
marine life. The plastic bed thus proved as
productive os natural grass, This principle is
already used in fsh-farming in areas lacking
niatiral vegetation

Annand Alina's behaviora! studies vielded
results that oddly were almost the opposite
of their orginal ohservations and impressions.
To them, it seemed that the faster their plas-
i cutouts approached the blue chromis dam-
=elhish, the quicker was the gelawny response.
But later study of their films showed that the
chromus really started their escape whenever
the artificial predator got within a certain dis-
tance. Speed of approach was umimpartant,

My own studies had turned up 153 different
spectes of marine plants, including 26 never
before recorded in the Viegim Islands In ad-
dition, I was able to make new observations
on the day-night behavior of garden eels anid
bnsket stars. The studvalso added new details
on the habits of 35 different species of plant-
cating fish and the breeding behavior of a
deepwater diamselhsh.

[n her appraizal of our habitat, Pegey found
it Tunctionnl and eéasv to maintain: its most
critical shortcoming was lack of laboratory
space, “Otherwise, it was like living in a Jux-
ury apartment,” she reported Her recom-
mendation: closer cooperation between schen-
tiste and engineers in the design of future
underwater lnboratories and equipment.

Though our findings were predictubly lim-
thiedd, they will serve to broaden o narrow Geld
of knowledge. Only in the pooling of such bits
and fragments can scientists begin o grosp
the complexities of life on a submerged reef,
und in the great ocean reaches bevond

Each of us has a stuke in that endeavor
Through a complex chain of reactions, an ofl
spill in San Francisco Bay affects the life of
Midwesterners, just as air pollution in Chi-
cigo results o less healthy New York City

During miany months Tektite 11 scientists
gathered an overwhelming amount of data
on Great Lameshur Bay, a healthy, balanced
partion of the sea. The results will provide o
model against which to compare—and, one
may hope, to correct—disturbed and unbal-
anced parts of the undersea environment,

Classrooms of the Future — Underwater

The value of habitats was demonstrated to
us early in the mission. Thev permit virtually
unlimited diving time and complete commit-
ment to the work at hand, an absorption that
lirings maximum results

But it i not just the quantity of available
imformation that makes habitat diving attrac-
tive, There s distinet difference 1n the kind
of observations that can be made by an
ghserver who i an underwater inhabitant,
rather than a hurried visitor with an air-
tank passport limited to o matter of minutes
Plantz and animals become familiar not just
as species; but as individuals whose complex
relationships are the kev 1o their survival

To me, the pext logical step in underwater
exploration is to move our laboratories to the
environment ifself. 1 envision clisses in mia-
rine science conducted underwater, where the
action 15 Submarine farming, effective moni-
toring ol the ocean, undersea mining and
industrial work all seem closer at hand now
that habitats have been proven possible,
practical devices. L‘]
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Interstate Hihways do a better job of
getting you anywhere, but here.

Last vear the accident rate on old Avstem Lo 4_'-'!-:11;'-|4.-ti1.1|1 withoul delav,
highways was more than double the Let’s get it Ainished.
accident rate on the modern Interslate Belore more lives are,
Highway System.
In facl every thousand miles of the
Interstate freeway in use today saves
150 to 200 lives each vear, Thataddsup
when vou consider there are aboult
30,000 miles of Interstate now open.
But we still have 12,000 miles lett to
Hnish. WWe could be saving 2000 more
lives each vear. That alone is reason
cnough to push the Interstate Highway
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- t
Fall a timberline indigo. Silver
- g waterfall. Whitan a glacigr

Touch a ghost Town with the grey of yeslarday.
And live a little at fascimating fesorts and cities, H
nature paints our hills gold, surely you're fmee 1o paint
our towns ned
The coupon brings 8 free color preview. And a

big, exciting IMerature packet. Mail it today

R EEERE R R EEREE R ERRE R RE R R
STATE OF COLDRADG, TGN OF COMMEISCE & DEVELOPWENT

193 Srate Capital fuilding. Bwmanr Culoradsg A0F0]

FLEANE STND FREE jioor bie H-proe coled mnilisg= gawiile | wialieddilids
guaney jigd © hdletzinr slake HigSwey map uliber | baciel, m=Sial , 2o firfiEh
redorl infgrsmtinr, = il%S prices

T —
n
Acdidresn =1
Cils. ERLT [

Wl ol Y

it s

Keep up with
our changing
world.

This third adition of the National Leograghic
ATLAS OF THE WORBLD Is-mora p 1o dalo
comprahensive, and authorntaiive than ever
(139,000 place names), Uss 1 to pinpoinl
places in the news, to help your Childrén in
schioal, o plan vacations. UsscribDes oOouniries
and climates, the sarth /0 spacs, e foors of
the oceana. Meaasures 12%:"x19°. 331 pages: 43
pages of taxt, 140 pages of maps, 149 of index
Standard edition, flaxible simulaled-lgathar
cover: 318,75

Deluxe hardbound edition, gold-stamped with
ownar 5 nama, in maiching slipcase. $24.50

MATIONAL GEOGRAPHIC SOCA
Dimpt. 80, Washindgton . L. ; G
Mpa=e pond mé the ptiaz indiceted batow, gill ma
# tima af shpment, plus postge and Randlag

OFr Chardard edition (Texisle oover) TR 75
(| Dl g sdition (Rard covwer) 524.50
Prinl name below 1o ba gold-stamped on (e oo
Deluxe aflas aditian only)



ITS A LOT OF

Admittedly, Vegaisn'tasi m-c;-uu-
give as some little cars you can buy
But we didn't build ﬁ-.'r-e:-'.':-. just 1o
pe an inexpensive little car. We buill
it to be a good iittle car. Al d it is
One big reason is Vega's engine
g 3 ld-cubmc-inch overhead cam
I 17
ith an algminum '|-.-- k. Very
Izo verv tunchona!: it masr
peppy and trugal at the
There are other thinas thal
Vaoa a

=

oo
-

Iages o o8
game tme
make
lot more car than maost little
ars. Like mterior room '

5 'I_.i.".!_u FLACTE DeT DasSsSellfe!l oOF Mally

I | B
i " B0 DIl

D1 CAars

And Vega comes stan

.I|1r'-1l W :-E-I

LITTLE CAR.

An amaing array of Isalures nof
'L”r'm:.-'; found in Ltllr.- Cars.
lh rdy, q-.-r.'.h': comes standard with big
[ O-inch dise brakes up fron
And Vega comes sfandard

foam-filled !'.'-..'-.Il b el

—
= F &7
g i

arith
1 12 T
comes sfandard with
side gquard beams in each doos

And a very relras

entilabion systomn

ning POWEI

And even a disposable angine ait
filter that lasis 50 000 miles—more
than twice as long as the old kind

Check Vega out-at any Chevrolaol
dealer's. [t's a lol more car than you
expecied il bo be

Buckle vour seat and shouidsr balls
It's an idea vad Al Ve Willl.




The Product 19 Story;

As America has become more nutrithon-
congcious, more peopleé than ever are discovering
Yroguct |19.°

It 13 one of the country’s leading
nigh nutritton cereals

Much of the story i1s on the front of the box,

| he rest of the story 1510 the taste
_ Product 19 15 a delicious blend of You H:!U[ﬂh!lhu
DUl grains—corm, noe, wheal and oats. officially estahiithed minimum

Ihe hirma textore and pleasing daity siult requiremants for
tastie hiave won thousands of new Miends UTI-AMIHS o IHnN
of all apes. im ame serving {1 oz) of
kelloge mvites vou to join the Froduct 18
awing number of peaple who are discov

W goOd tasting a hieh nutrition cereal can be

L] ] ::I]:u[l#ﬁ af El

pcaly exbydeter -
iy el [emuorrem L
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