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WHERE PIONEERS TR
AND BLAGK GOLD FLOWS,
(KLAHOMA GITY BUILDS
oKYWARD-A GLOWING
SYMBUL Ur

Oklahoma, the Adventurous One

By ROBERT PAUL JORDAN

Ll

Photographs by ROBERT W, MADDEIN

N OKLAHOMA CITY recentlv, I asked a2 metropolis straggling to the sky's rom. He-
man of specii] vision o describe the view neath me, where the city had been born, |
we shared from the thirtyv-first floor of o stared at something else, Destruction. Dev
downtown skvscraper With guiel, mea astation. Steel headache balls smashing Lhe
curetd words, Georee H. Shirk, president of Fibys of the dismal, worn-out businese district
the Ok babhomes Historieal "'-||.j|.=|__'. and formes I could see, too, another dramatic birth, an
mayor, resurrected o shimmering ghos emeérging downtown section a2 modern and
"“This was just a dusty depot on the sun sparkling as man can devise. Hundreds of
scorched praicie,” he said, his eves lost in a  acres of wide streets, plazas; malls, fountains,
time before his own “A stop for Santa Fe convention center, astonistungly undonven
trains, o trees, Phe entire waler supply tional theater butlding, mmense medical
came from a single well, aboutl where Broaid-  enclave, new homes and spoartments, and the
way and Main Street meet today.” spanmE Lhousand-eved spares ol our dad
Then = revenie took specd, suddenly em- That, I thought, 1= Oklahoma Cilty for you
brotled in one of history’s great mob scenes Hast and present. lhe City of Tomoarrow,
“On a spring day only 82 vears agn, Uncle her boosters modestly proclaim
Sam held the frst land opening. All about us, All Oklahoma, I now submit, iz hike that
between noon and nightfall, erupted o tent Tomorrow Country. [-sav it alter months of
city of 5.000 thirsty, npgressive humanz 5ol roving this voung and exuberant state (map
diers punrded the well, nifles ready.” pages 154-5), watching todey's frontiersmen
ow | enjoy meeting most ghosts, but M stnking out for new horzons
shirk’s eluded me. | eould see only & moiling Not long ago the world and 1 sailed ap

L+



History leavies its signature amd
cultle on the Oklahoma Panluindle Riots stil

nark the santa Fe TS Cimacron Cutoff,
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whiere i the medd=1490 century oot <rlooeE) al acecelerating pace, Oklahoman: trans

wamnn trains lumbered belween Indepen fori their sfubbdven band mto an aericolteranl

dence, Missourn, and the Southwest. Today, an lustrial guant
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Fulsa’s back door. It beean for me in fo cel
tan
Muskogee, newly and proudly the state's first
weaport, lay hours behing gs

From the lowbaoal wheelhouse we sguinteqd

:=]:J.I.'|.' AN 3 -Ei'” ':1.1|.I'-I1.'l'n-.'.ll:-=.'_ llIl.iI‘-I

it the noarrow, :.||r||!-|||i‘|,: stream, welcoaming
cach Const Goard buov as it bobbed up in
our searchhights How inconeruous it seemed,
bringing the
Oklahoma by pushing i barge up the wind
ing Verdhipris River

Internt at bis lonely work, Capt. Bill Kurts,
Je., Mcked steering levers and throttled back

cceans deep into  landlocked

OHET IWIN engines L1 ::L'I'|_*- wier efsed over a
rock shelf hundreds of vards long. Two miles
an hour
Lt tom
grumbled wrvly.

Gne anldy thehes from scrapinge

“mlow boal o Tulaa" a deckhand
Thin we ot across and oliled into normal
nine-fool depths 1 re

grinned, coffee in hand. “First time vou steer

mxed and the skipper

Relic ol o pioneering past. thi= S0-ven

!.lL‘.l| Menr |"-.| T . O L0

ald stivme house
LS T i | STAre el ok j o P2 L anner. U Bieimiee-

stendls often Bare of wood aod fck, mam

settlers macle do with crwde turf “soalidie

Foretaste of the Tuture, a 200-fool Game
r||||'-|'-'| tirwEr Fise: .:l-l e Liral I'l:_-.ll'l"r- 1 lmmi
versity Al Tula Glassed

houses a campus rdo station and o batters

wbasrrye il Ly ||| i I.I
LEE 'lll.l!"lll' I"l||'|'.|,'|I'||_' . |1'||'i Liones |:|'l_|."||:
tpams Lhe ericeful Learning Rezourees Cep
ter, acsdemic bab of the Hbheral arts collise

Lovid I'Iitl.':l |il|| L §pme] o ”l.!.l'll'll!'_[ % .'.r|:_'|_'j|_-!

Lstranee niver, e drawled, “vou sort of (el
vour way along.”

~trange river lor hime And another bizarme
CRECREETAIETE Ll
Crglahoma Next day, cutting a bracinge win

ter Dreere, we pusherd the first commercinl

thas absolutely one-of-a-kind

ciargo into the Tulsa Port of Catoosa, opening
the last port of the 1. 2-billion-dollar Arkansss
verdigris River Vallevs project (pages 156-7)
Now other tows would put in to Tulsa; eight
biarge Aotitlas beiring steel, say, from Chicago,
Mississippl from Now
Clrlenns with containerizied ghods from Eu-
rope, Asin, and Latin America.

=am Freve I'L. thie !I-l-'!'- enthusiastic exeeg-

tve director, coala sed the bounty of that far

or shpping up the

hartzan, *ln ten vears.” he boomed. “we'll Dt
handling more freleght than 56 Louis, Mem
phiz, or Piitshureh does todav.” On June 5 of
Lhis' venr, President Richard M. Nixon {or-
mally decheated the MoClellan-Kerr Arkansas
River Navigation Svstem

Bugle Siegnaled a State’s Besminning

Yet in retrospect, a seagoing Oklahoma
weeims i mild tiumph compired o the fan-
stale gotb siarted in the first
place. The United States of America arrived
on April 22,
than the warld and I made aboard our tow
bout. Here and there vou can still find an old
omer o relive that dav for vou

“We milled about, waiting." recalled a pep
pery gravbeard in his nincties,

LASTE  wWay LT

B 2 ¥ B " H - [
BR9 with a4 much bigzer bang

MEMOry ¥es
Lerdav-biright. * People from all over the cogn-
aabhies, Al
solchier standing on high ground dropped
ostrnnl fag and blew a buple. and we tore

Iry, even women with W A

LTSS ‘.|'||.' e 10 M E oUr cliomes.

Run they did, then and many
(page 154), hundreds of thiousands of settlers
| 541

LLINEES MO

whoapine into the wildermnmess for free
T |‘.|-r|'I|_'-Er.-.1IJ.- ~|r|-| LW :l.|!_-. |||.|]‘_~'_’i,||'_'_ il
Bloodded and
oards - and CAREENINEG Priurie sChooners. A

tew mode bicveles, and some hung to the cow

NOFES epavined npes, bhuack

catchers ol snorting locomotives

Uh, a number of wilv opportynists couldn'
Wit into this
sponer than they should have. 5o to this day
peope call it the Sooner State
COklaboma City,
sproang up al Guthrne, with s radlroad and
ledernl land olfice, and at Kinghzher, another
Innd office, earlier o stage stop on the Chis-

inel snenkesd new L ansan

Besides mstant lowns

holm Trail when cowpokes pushed herds

(Continued on page 138
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Principal aifields and pipeliney fdached] shown
wt redd g fielkds and pepefines shawn im brown

alloeating homesteads by
aucliom oc lottery

Todav, seEnculture, off, and
indistry underpin the state's
econamy. In renewal-minded
Udklahoma City aned Dustling
Tulen, aviation amd acrospace
emiplov thowusands. Trees cloak
eastern mountalns, fimber
gnins 4s an income earne

The tmage of Dust Bowl
ilipve faeles ns LA O the
prairie open al Muskogee an
near Tul=a Planners envisuon
vet another canal system,

conveyine the cast’s excerds
water to thirsty western plains

Chologah Lake, in the north
rasl, drowns the hirthplace of
Will Rogers—hut his wornls
abowut it still ring true; " Every-
one has deep in their heart the
old town or community where
they first went barelooted, got
Lheir first licking, traded the
hrst pockel knife. erew up and
Ronlly went away thinking
they were too big for thal
Burz, Bul that's where your
old heart =7

Elevatiom m feck
|
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AMEA: 69,900 1. ml., ranks 151h
POPULATION (1970 2,550,253, runks
J7th MAJOR CITEE=: Clklahaina City,
o, AnG, S0 |mr:|rn|5-|.l|:I.L|:|n P
625,000, copatal, Tulsa, pop, 350,608
(metrogolitan region 50,0000, oil,
aeronpulics, thversified manulacturing,
Lawton, pop 74500, servies ad joinmng
L5 Army's Fort Sill ADMISSTON:
TURDS e AfiBy sinte
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Towboat to Tulsa

The Tutsa Part of Catoota mariy
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Esthetic? No. Luerative? Yes. Storling
I tourests but [ondly regarded by Sooners
ik ofl well thfabs in front of the State Capt
tial, Fighteen wells risean thecapitol grounds
T hey have pumpeéd more Hhan S8 000 000
into state coffers

sinee the hrst proftable ol well Bowed in
1AG7 . Diglaboma deillers have Yorrmel ol o
gax bn oall but = of the state’s 77 counties
Warnied producers, pressing the search for
FHei %

||'|r-|l'-|1-_ [Ori<ee near exhaustion ol

Limlind’s Known reserves in perhaps i decaide

north from Fexns to rotfhends in Kansas

For the next |8 vears, manifesting a MNo
von's destiny, homestenders took land that
had belonged to the Indians. In the runs, by
allotment, and by lottery, Indian Territor
and Oklahomo Territory were carved ujp.,
Larbed-wired, and domesticated

What was it like? In Guthrie, the sprightly
tormeér Cravens sisters, all widows, can tel
Listen 1o Mrs Lovenna Barnes, Mrs
Blanche Stages, and Mre Mayv Poteet:

“The family slept in the covered wairon
that summer, untt father built the sod house:
carTied water from the spring, until the well
was drilled We kept ourselves in the storm
cellar every now and then—we could see thi
twisters following the Cimarron Biver. Moth-
er panted corn amnd beans and punkins and
cucumbers. She could just pick up her gun
and go out across the plaims and come in with
gquatls, or whatever # might be,
hecause she wins n dead shot

“"When we caupght cald, she rubbed ous
chests with skunk grease and poured Ho
onon tea down us. Anvbody who came alone
to preach, preached, and we all
wend to hear hime The first Methodist chuarch
they haed down here, they hard in o tent They
ol lumber (rom the lumbervard and beer
kegs from the saloon aml] muade the soats

VL

Fabihjis

.'|r1|| wiinler

Uniusial Hoceard Startles o Golfer

0 it went, and in 1907 statehood arrved
Oklahoma—Iirom the Choctaw words okia,
“people,” wml homma, “red”
way, She's been moving abead ever since,
wearnng cowhoy hat and boots, sleeves rolled
un, mitiviated by the pronedring spirit

In 64 vears the land of red people has
grovwn into an agriceltural and indusirial
empire. Between countless "Howe and
"You come bpcks” | watched this dynamic
evolution continuing

Farmers and cattlemen prodouce a billion
dollars a yvear in crops and livestock: some
ranchers ride the range in mirplanes The
lortyv-saxth state ranks foorth in the U S mn
petroleum output, third i natural gas

Thousands of Sooners work i aviation
antd avroapace Computer networks—Iior air-

Wiks On her

. in
1>

lll"lll' I'I"-I'r'l-'.ilt!-ll'll.-. FI"J'I.'IHJ r=, .'__'.1.:---TI|IIII.'l I'rl'll.it
cards—increasingly center in Tulsa and Okla
homa City. Loggers farmy thick forests in the
sonithezst, replantng. after they harvest,
When these vigorous people put work
astrle, they swim, boat, waters=ki, and fish in
n new marine wonderlnnd—along with a



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

I joingd Oklnhomans at rodeos and pow-
wows, attended church, symphony, opera,
and theater with them, admired swank roof-
v clubss, dined in the hinterlands on buffalo
stenk (chewy) and squaw bread (crisp). Tulsa's
Thomis Gilerease Institute of American
History and Art and the Natonal (owboy
Hall of Fame in Oklabhoma City thrilled me
with their unparalleled displays of how the
West was won Sooners, it struck me, func-
fion about like the rest of us. So 1 nsked an
expert to explain what sets them apueirl

1 called on newly elected Governor Bravid
Hall one pleasant afternoon last January at
the State Capitol m Oklahomn Uity (oppo-
site). It was his first day in office. A tall, hand-
aqyme it of 40, silver-haired and graced with
a warm, gleaming smile, he seated me ot a
¢offer table and came right to the point.

“We are blessed with pure air, lour seusons,
and plenty of space,” snid the governor. “"We
like to work. We live by three things: First,
aur independence. Oklahomans do not feel
fettered. Second, a belief that the basic things
in life are most important. Family tife playvs a
greater role here then in many states [ have
visited. Third, i lareer involvement inchurch-
oriented activities."

I askeid what he considered the state’s
bigpest 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 money on our schools T am convineed
that education is the greates) problem-=olver
of the Mith century.”™

Tragic Marches Brought Many Tribes

But | wonder if education can solve the
probilem of the Indian. Often, sadly, the first
Amencan is last here, as elsewhere.

Red men roamed the future Oklahoma
long before written history. The Loulsiana
Purchase in 1803 signnled the beginning 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 1o be removed to Oklo-
homa were the Five Civilized Tribes—
Cherokee, Chickasaw, Choctaw, Creek, and

Semianaole. Soldiers herded them o the rolling.
wooded eastern part of the termitory in dread-
{ul murches that killed thousands

Soon, the cultured Cherokees were print-
ing n bilingual newspaper. Well-to-do tribes-
men built porticoed brick nendemies for their
children. Many married whites- Some hackerl
plantations from the forest and grew com and
cotton with slave labor,

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

Some Red Men Walk Between Worlds

Today nearly 100,000 Indinns, of at least
65 tribes, dwell in Okinhoma 1 doubt that
any place blends the Blood and covilization of
rodskin and paleface as does Oklahomi You
miel Indinns in every walk of hife: profes-
sional men, businessmen, acholurs, politi-

clans’ ‘wives, painters, sculptors, ballerinns.

Rich ones. bunkbooks fat with muneral roval-
tigs; many more poor ones, some cursed with
alcoholism.  Chriztians, some praving aml
singing in thelr native tongues

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

It a small, personal way I ghimpsed this
dilemma on a night of half-moon and scud-
ding clowds, in a fallow field rimmed with
woodls in Seminole Countv—two hours’ drive
and g century distant from Oklahoma City,

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

Facing east in homage to the sleeping sun,
giver of life, I set a match to a pile ol leaves
and twigs, and, when it took, added branches,
It must not die oot Tt did not, and just so did
these proud people adopt me into their tribe.

Rotrnd 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 blaz-
ing altar, livelier and livelier, After a time,
Johnson Scott kindly led me aswde, n weary
paleface with smoke in my eves.

“The fire symbolizes life,” said the slim,
erect Indian, a bovigh 34, artist by profession,
wearing eagle feathers in his hat “The fire
keeps vou like a wild horse, frisky and {ree,

159
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SOONER STATE SHOWPLACE:
An imaginative Oklahoma
architect, Bruce Goff, designed
this Bartlescille house. Walls
e - of anthracite coal, inlaid with
" chunks of blue-green glass, :
support its sloping ceilings, =

Cellophane strips, ever ™
-.-m mm:: u:l'mu ﬂw

ﬁh-mdm;




iy homae.," et WY LW Redler, clmirman of the bomrd

| e sound of oll pun weldendy intruded antl also poncipal cheel of the Cherokee
ped il 1 I AT iw] O The L LET M “ation (riechl
nildle helid, once the Nation s LTS Y in Indian.” said this man of Cherokes
Where i= the Indian todav?” | asked him A LR T Rr I riepghiee that the more We B
sowhere,” he =lowly  replied, face n pushiel. the less we are willing to g He
hadow, “But we've ool somethmg olhers moded. T think - the nsh pre simuar.
don't have. Others hnve worrnes: We are free Viv wife, | replied, woulid agres
We care only for our familiés, our Rinfolk Fhe plarn-suited, plain-spoken executive
i1 our landd We tev Lo be a friendd to all danced ot Lhis wide wandlows ol his ofhce |

Y erid Johnson Seotll cuve me oo mit the Osaeé Hill n the west. He siid. “Th

i bt Il hntipes oo fudy, his brooiling [ndion often has little sense of Bme. Your
IntineE of & sohiary gl lealher. Ol ks LTS are chironical ale lor school, anc momn
¢ words are wnlten: 1 was bormed alon rop oul, n tl 1chitl nth tenth

| I | gf. 1nto LBart Tir | L FaT 1 i
aith one of the state’s hiehest per-fami A Kinde of approaches are nder way Lo
AR = | | O F T R IR ettt {0kE L i I
=il n“l | A A cvaln Phi=kedd me 1o lesirnis. 1 hipdlenee, after o centul i
th-floor executive suite of one of the for half of exploitation, remains formidabl
mast U s o1l compames, Pliilllips Petrolean Challenge, 1 thought as [ left, reall
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amounts to 4 synonym for Oklahoma. Stroll-
ing about Bartlesville, T remembered that
the challenge of black gold arose here when
the stote's first commercinl o1l well, the Nellie
Johnstone, came in on an April day in 1897,
Tulsa's Gilenn Pool arrived in 195,

Fiell after field followed: Cushing, Heald-
ton, the Burbank field in the Osage Nation in
1020—and Osage Indians became the richest
people m the country, per copita, for a time.
sl the sirtkes came—the spectacular Semi-
nale field in 1926, the mighty Oklahoma City
pol in 1928,

Onl budlt Ok lnhoma, Today, 80,000 oil wells
and 3,000 naturdl-gas wells flow in 72 of the
7 ocounties. A dozen rehneries bum around
the clock: pipelines carry their products
throughout the Midwest I looked long at a
well drilled in 1941 on a slant heneath the
State Capitol (page 1581 Sooners love it—
and 17 others on the capitol grounds, about
half of them still producing

Unfortunately, oil and gus wells eventunlly
play out, depleted. New reserves must be
found. In Tulsa, T taltked with Mation Cra-
ceadl, the gracious, respected oll and finance
editor of that cty's Tribune.

“A few vears sgo,” he told me, "some 150
rigs were drilling in Oklabhoma There are 80
odd now. The plain fact 15 that the financial
return an ol and gas as it comes out of the
carth i=nt attractive enough. Oilmen aren't
poing to put monev down a hole if—should
they hit—they can't make a profie.”

Try for the Deepest Hole Yet Drilled

In the face of all this, 1 found a voung
oilman who must rank amany the most opti-
mlstic of all time.

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

“That's exnctlv rght,” calmly psserted
Rabert A Hefner T, 36, managing partner
of the Glover Hefper Kennedy (il Company,
"Unly these liunches go downwand—some of
them toward record depths We expect to dis-
cover ns between 24,000 and 28,000 {eeL
We're shooting for man’s deepest penetration
of the garth,”

A 13,600-foot Loulsiana well holds the
depth record, 1t proved dry. Bob Hefner's
firmy, participates in five ultradeep wells, 1wo
already prowlucing, in the Elk City aren. One,

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

The average Oklahoma gas well comes in
at B.OO0 feet and costs $1.25,000. “How much
maney are you sinking down these shafts?"
I nsked Bob, glad not to be answering.

He winced slightly, “To go more than five
miles decp requires drilling night and day,
sevien doys o week, for as long as 500 days,"”
he replied. “Each well costs three to iive mil-
lion dollors.™

W here does the money go? More than 2,000
tons of steel pipe, worth a million dollars at
least, must be threaded together. To seal the
chsing, mughnecks—as dnll-ng workmen are
called-—pump o minimiam of 20,000 sacks of
cement down the hole. Equipment at the well-
head can cost 125,000 An analog computer
reconds the drilling operations

Future May Hinge on the Price of Gas

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

Bob swung an arm around, sweeping the
flat land, “Thizs 5 3 frontier, like the North
Slopeé of Aluska,” he said. “And it's just as
unexplored. At least two billion dollars sught
to be spent here in the pext ton o twenty
vears o develop these reserves.

“Our country his to provide itself with
maore energy, Thut enerpgy wadts beneath our
feet. But the price of natural gas must be
rased to stimulate exploration. If a well is
going to cost five million bucks; vou have to
produce & lot of gas 1o edrn enough to drill
aniather hole ™

He smiled, another Oklahoman with a
vision: "We're betting on the future,” he sand
softlyv. "You start out with a dream, and vou
just keep on until it comes true or it doesn't
It's like poin’ to the moon, There's a lot of
reliability, but anvthing cuan happen”

Elk City, population 7,300, 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 eas
strike in decades may lie captive deep in the
carth. The key turns, & diamond it on its tip.
People talk of 6,000 new jobs in the area

All aver Clklahoma T hstened to talk about
eas and otl, crops, work, the day’s events. Une
subject always overrode the rest: weather.

In the stute capital last September 1 waited

(Continmued on page 171)
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Oklahoma, the Adventurous One 175

her sidewalks—to help back her elpim ps
“America’s Most Beautiful Citv.”

Oklahoma Citv, amiable mont, sométimes
unkindly called the world’s biggest cow town,
ambles over 66 sguare mules. 01l wells stalk
across the city. At Tinker Air Force Hase,
mare than 25,000 persons work in a vast air-
craft-muintenance and supply setup, A few
miles to the west, the Federal Aviation Ad-
ministration’s Aeromsutical Center Keeps tab
on everv aspect of civil aviation (pages 17.2-3)
There | saw Charles A, Lindbergh's apphica-
tton of Apetl 26, 1927, for an airplane license;
his Sparit of St Lonis, it stated, was to be used
in a “Transstlantic Fhght.,” And there dedi-
cated aeromedical researchers seek 1o help
inday’s pilots—men of exactly the same
model as Orville and Wilbur Wright or Lind-
bergh—adapt to aircraft that fy faster and
hieher all the time

Oklahomu's capital is the largest U. 5. ety
ever 10 elect a woman mayor—Mrs. Patlence
Latting. It also can cliim a maore mundane

achievement Back in 1935 the first parking

meter wits installed here; a mickel hought an
hour’s time. At Will Rogers World Adrport, |
patd grudging tribute to progress—a quarter
to let my car rest for 30 minutes:

“"Pon't Like Meters. Or Taxes."

The purking meter’s victory 5 not vet com-
plete, To my surprise, | saw that OKlahomn's
third largest citv, Lawton, éschews them on
its stroets—a kindness to recall as one woas
sleep amid night-fimng Army artillery prac-
tice al neighboring Fort Sill

And at tidy, hard-working Prague, popala-
tion 1200, about 50 miles enst of Oklohoma
Citv. T learned that parking meters and city
taxes alike are as welcome as the measies. 1
dropped in on Mayor L. B. Doy, owner of
Dirurs's Varety Store. and ashed why

“Don’t like meters,” he said, sitting back
In a swivel chair. “Or taxes We don't need
them. This i= a real theifty town. Our trea-
sury's got a surplus of about 334,000, We
pav off a bond issue by adding 5150 each
month to everyvhody’s water bill”

Prague was settled by a few Crechsin the
Eun of 1891 Cihet= followed, Today (nrmers
bring peanuts, alfalfa, and wheat o morket
here; cattle, dairving. and oil wells bolster
the economy. Prague’s two banks each bhoast
assets of more than S10,000,000—largest in
Oklahomn on a per capita basis Anped the

community owns its witer and power lines.

I strolled Main Street’s two business blocks,
munching delectable  kolaches—{ruit-filled
sweel rolls—from the Prague Bakerv. In the
pool hall, old men plaved dominees and cards.
I drove alohg guiet back streets, ot trim
white frame dwelling= with neal vards shaded
by elms, junipers, onks, and maples, New one.
story howses dotted “Mortgage Hill™ In n
large park on the west side of town, peopile
gathered pecans

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

Clory Dims 5s Wells Go Dy

It was time to move on. [ cruised north
plong State Highway 99, and tarned off to
Shamrock, a town with no future, a desiccated
present, and a tumuoltuous past

During Shamrock's hevday, in World War I,
with bluck pold Howing from hundreds of
wells, 10,000 people lived in the areaw Tip-
perary Roadl, three-gquarters of a mile long,
wis appropriitely hined with green-fronted
businesses. The town had two banks, two
newspaper plants, three movie houses, five
lumbervards, and enough saloons to slake the
thirst of a roistering oil camp. Three doctors
and two dentists helped ease her pains

Perhaps 200 people live in Shamrock today,
and some remember. One of them told me,
“Why, the pipeline from this field ran all the
way to Houston They shipped the oil to
Europe to fight the Kaser. You should hove
heen here when the war ended. Evervbody
was shootin® it up.”

Omnly a few months before he died, T walked
plong Tipperwry Road with tall Erie E.
Ferren, Shamrock's mavor for 12 vears o
a Creek County deputy shenff. Most houses
hod rotted away; foundations were over-
grown with brush. The old fire bell, & rusty
septinel, hung over the Arehouse entrance;
the rest of the firchouse had vanished.

strong sunhpght washed a few pallid, sag-
g buildings, their paint long since flaked
awny, We stopped before a concrete hlock-
house with @ man-size hole hacked inone wall.

“The Firat State Bank stood here,” Deputy
Ferren said, unconsciously easing his holster,






“II.E:L' il l|:':||l. 1..'. ."_.' AN :'-: wersriiial eiects ol | R

cheer thelr fhvorite al e an eloved Dumorst
i Will Haoaners Vet I Feee] Lhi ppipeeEtife ol LYK
Rodeo tn Vinlta Toail ot wormians for fongh-amd-tumbl
tretchie cndt th T 3 T port, the capital annualiy i
ntest Chelow hist. L ianal radeo fin
i ide I Ll sewa it arm Shduali |
prvil i i 1 1 kl W | | [riamn him I
e R | | § LA i i | i i i
Bl Lt | : | O kinhomn: Ol il
ELLEeT reanirecl tl rioni Jis 111 B il i |
n b | T | Wil Hope Hnll I 14 I el |
Memdiril o Fiefi I Western st
urind place, oispla |
| Ll i F L Ll

Ridier 19 the sk Tl
Eii L Laiaid £
iy 0P bt 1 Muuindd
|1 RIS
i=Tsl i il et |
| I N i
B1h
iF otoehilke ceriml |
el juki VI L AR [
1 Tl Fhe Dinisa i
i |5 iTh,l il Ligi Li {1
i i i1 1] fan
nnlne < '
il i Ll deteats 1
i Froli i I Il
. il g 1] |
is i ' | [
I =it Yl yi




Nilt : cault It'= the on e ledt. YAl

I TRl Lk rolib |
| ek T . I
i J | i [ L =ETINE 1§
W - UAsaee Lo W hizl
boenth 1Tl | [ i hosd
I ! AHUNtImegE D i i
LE10 | i 1] | Ty g
i / | o thetr benediction
Ll | -l :
[ ol LW L] 1o De Lrinsien Van i
| | | et WL BT | |.||
[ ¥1E] EIEOm | N = I
= Thai mindred crafismen handily turn
B Rl | e I Wi
WL Hat i . lohn Pran |
| | [HRL LA ; [AFERLLE I | i
1 H | (] | i ||'| 11 1
the TdTh 1113 R 114 151
I o rikicl 10 o AFLRR] M 1
£ | Fds Bl W ' v 1
| | inr 1 12 L] T rt
! I : [ HILS I i |
r=ldl bt the | | [ohn Frand
| [ILEF ] i hie imf s
I 1Ll | Ly €O b 1
il hi [t | ' ! VE
[eci I L sl { 11 [EINRLS
i W J Franl i1 & lie comie i
i i i} vl ol UL
ca il
Ardmore Cilers to Western Craze
Al ower Oklahoma 1 saw thi
feerk v b 11 1L BN bitrh |
| ".'n. i i || 1k
| | I | | ol a Lrel L 1= An
eved flohn L sample
| - il v !
i it b ] 1 Liasi I Yl | - Lih i nrlsin I54
[ = 1M | E I [ el 43! il | i tere, liu i
| itf 1l WA [, W ] Bl I | ] I i1 1 Ll R LREN
el 1raitiongld 1l | il Tor leathier 11l e i ol IheE €48/ 1111 |
i1 | T b [l L I iwnd neEhermiir [Aracl ol onto the north
| ' | [esr fvanitd past’s Olzark Plateawa 1o o MEri W e
| liirtis § ball's Mickey Muntle grew up. I found
ng, | L ) L Is1ts New L sewemgn busil biwail el 1
K4t | o smid 12 VIO 1l [ £1K1 Itl= FLETTu il L LA R
LOETe N i N O COUntl 3 1y L) i TR PRI = JAre Lirongei L&
| | o [ e i | k inbaarrds @ TIATEN
i i | | Lip =gl | SIE Wie're  ma | | runbon
Brightendd. “ You can’t beat Oklahoama ERT oW vir. Ssewman saud, “and 1 can’t
| | -1t i it 1V L T | 14 Hontine s
s TR v =1l v b *Q 01 i [ | it et i
¥ ! o















ad
am
&,
=
=Ta
| =
-
ro—
(B
-
i
-
e
=
—

= =
- -
= |
- -
r s

|- ME




Max and Jean Ann breed and tealn regi
tered quarter horses and run about 300 cow
[hey hope for an anonual calf crop of about
i T Cent, most calyves: saml "'ll..:.- rereing s

iy Fit -'!l'l"- erid] 1n Irceringe weather il

ey Bl B
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troubde with riastlers, Max jumped as if he'd
henrd o epttlesnike

“There’s rusthin® 2oin” on, vou het! We're
short. four bead nght now i that pasture
croes The road One feller, he even used i
irIviili ILELTIRE Rh =Pl EFLETN hits o cows || ti
cople were in sight, he'd radio his waiting

truck=. They inallv caueght hin
"."'liu_'ﬂ ol tor Her !lh_-' Hilter Tear

b hes a bone and bloods ae
ount with baudmen. Back in territorial timie
dozens of U S, deputy marshals were gunned
down here by despwerrndo

| have seen thietr liirs lust a4 six=-trun <hot
Irorm T Tulsa Port I Cosifossa, ot
vulken] oA pecin erove called Raseal Fliad
Il._I.-||. rivcky robibers” roost TAR AT E'.-.'I.II.:'Illll
Banchits kepl vigdl over the Santa Fe Trial's
Cimarron Cutofl, and ealloped out to prey on
HESSINE WARGON raln 1'|-'-. andl 1he wi el
Lyiltons rode through the land of the recd man
andd the train- and bank-robbine Doalin gane
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L know whore pistol-packing Belle Star
rests 1 eorie lonehnes<, though het crtapi
adljures one not to weep. She died with her
Dodls afi, tids lormadable horse thief and con-
sort of renegides, Triend of the James broth
era, =someone <holt her in tve back. 1 hey buriod
hier on her own lapd, not far from Porum in
rastern G Inhomi

'he grave hes pasta plum thicket, hevond
an allalla patch, through a grassy feld
fringed with sveamores, | i Inorvotten and
scrubi-tangled  knoll above the Canacling
River. | could find no trace of the old Ine
cabin, though it had stoodd within feet of he
toirihy, A, Belle, T thought, vane amid w eils
and wild flowers, do vou know * Do vou know
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Siied wal for her Hie bitle: &

Nor groe the heart to vain reprel
ey Ond bhe rasked il ey here
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Wav ol West, 1 No Maw's Land

Mhev hailed buffalo and cattle bones |
the rallronad at Liberal, kansas, and got 55 9
load. They burned buffalo and cow chips o
warmth—the price of life when blue northers
swooperd down out of Canpda For courage
they took after n blue-eved, blnck-hared
Tennessean named James k. Hitch

Jim Hitch |

east of the future Csuvmon (0 FESs—ane man

il g sod howse 12 miles south-
nisinst an mnfinitude of vucca and seapweed
and buffalo prass. He dug the first well, pal

un the hrst drifd nog=edl the Ors

Ience

nreacher. erected the Grst windmill, planted

the first alfalfa, and helped establish Guymon
His =on, Henrv C. Hitch, added to his hold

ing= by buving up small ranches antil, belore

He died tn 1967 ar 83, he could stand on the

zite of his father's soddy and see his own /lendd

m -
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Change Arnives in Little Dixie

From the parched mesa and
r|||

AFIVON T

Iry 0] by e

Fanhundle's nortliwest i
sultry flies
ri

i dlenmatieelly ||.-I.|- -

avonrs o e aothenst, a
milies, |
1 4% = .'.IIII Frdi hue

ent world called Little Dixie. Me Alester serves
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oI 1 sl acToss UK lahoma easils

= s unolhcial capital. LUerl Albert, Speiaker
f the LS, House of Representatives, went
bt sohoil an pearby hamlet dalled PBus
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Fslatid of cabm in a busthine land: Sooners o1 fi

Aty a vl

LOTTE TR A i
L FATLCH neart

in 1941 the evient drew 3

e, August 1971

Vot
Viddunble reserves of cond wiut in this ri

ron. But mostly Little Dhxie belongs to no

ture. | parked hygh on the Talimena Skyvhne

usste, svliose name 15 now Flower

Liive and deank in the hrooding beauty ol
the Crunchita Mountains, with their dark val
levs and clear swifl stricams<. On the Red Riv
er Jowlands, lnokine mmto Texns and Arkansas,
| saw cvpress knees poking from swamps.
syeamores garlanded with miastletoe, and
hawks «atlime hgh overhead

Evervwhere 1 foumd trees. Forests cover a
of MR lbomin 1 i
hortleal and loblolly pine, post oak. red oak,
ALK Eum,
LT one-lane «irt moads 1 caughi
e pungent pecrfome of woodsmoke; pecker

In Wrighi

aerhy n hupe

fourth clominnde here

white oak. hickorv, sweel rume b

cedlar, holly

woik]l mills weres burning
Coatv oo sawmitll beloher] stieqim

SCTT[

contmner-oire ont wiss gaing up
| wandered back into the hills: where 156

lterl famitlies servatch a hivine feome little

i dorminog gme at the peneral

i nnmaed] 1o the YWeetrrn anerer-ac-tor s ho onoe owniedd

W huedl Lhe Coig

L = I
i -iwle] restilentzs eelehegted t he renamine

hngthe governor and Autrv himsell



Oklahoma, the Adventurous One

plote, run a few cattle, and poach an oeca-
sional deer. Along the creeks, 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 fried chicken, gravy, and
hat biscuits, and dropped off some dry clean-
ing at o place that advertiged “To know us is
to love wa”

Timber Cutters Look to the Future

same of all this—how much; no one knows
—so0n must change. In Broken Bow, head-
quarters for the Weverhaeuser Company's
Oklahoma timberfands, 1 learned why

A Eiand gmong the Nation's timsher firms,
Weverharuser had recently purchased 1.3
million deres af forest o =outheast Okla-
homi and adiacent Arkatsns for more thin
K300, 000,000, New mills and equipment were
costing S200,000,(K0 more. Some 1,200 new
jobs woulkd be created, and several hundred
more would result indirectly. Prosperilty wits
coming to the depressed sontheast.

“Within 30 vears,” <aid Joseph C. Brown,
Jr.. Weverhacuser vice president for the aréa,
“the demand for wood product= 1= gomng o
double. We have to help meet that need. We
figure on bétng here lorever, which meins
that we're planting as we harvest Timber,
like corn, i= a crop, It is renewable”

Wieverhaeuser means o b o good négh-
hor, Mr. Brown told me. People can roam the
torests and streams for hunting, fishing, and
camping. There are no lences Thev can
hrowse cattle in some areas and cut marked
trees for firewood, nt ne cost,

Wooids Muanager Dode O Camphell took
me 1o & pineseed orchard and jabbed o

finger at row after row of two-yvear-olld pines

standing two feet high

“Fver see 19,000 trees hike that before?"
he asked "They are pine-rool stock. From
them we'll tnke seedds. which we'll plant ina
nursery for o vear, As we Jog ench S00.acre
setting, we plant the seedhings 700 to the gaore,
spaced six or seven feet apart with nine feot
between rows

“I'look at it this wiy. 'm nearly 50 vears
ald. I'I be too olid to harvest the trees | set in
the ground todny. Bul someone will 30 veqars
from now, What [ do affects the next genera-
tion very diréctly.”

1 thought about that early next morning.
ridding o logzing train's jouncing caboose

189

miles into the forest. Strong sunlight filtered
through the endless woods, serene broaks
sparkled and disappeared. Here indeed stood
a slice of the coontry's Tuture—lumber,
window sashes, plywond, utility poles, fence
porsts, fiberboard, container boward

I hended back to town in i car driven by
dv-vear-old Bob Hyndmon, Weverhaeuser's
Oklahoma  raw-materiads mannger -and o
devoted amateur archeologist. While he one-
handedly rolled @ cigarette at 50 miles an
hour, T made nervous conversatson

“Taonge before the Choctaws came here over
their “Trail of Tears, " he rephed, “Indians
lived in these woods See that eclearing? |
knee they comped there, (Give me afew min-
ules, and et | can Gnd an arrowhepd ™

“Take vour time,” [T replied grandiv, 2
skeptic from suburbia,

Bob wilked briskly about, bending down,
tossing stones aside. “There!” he declared,
I studied the ground and saw nothing.

“Got to know what vou're looking for,”
he asatd, handing me o stone object the same
color i the earth, o perfect point.

He wilked on, and soon knelt agnin,

“Here's a pretty giod spearpotot,” be said,
“hut it's broken in holf,™

When he reads this, Bob will learm that he
was right about the arrowpoinl. Indians
chipped it out of chert about 1,000 venrs agn,
aceording to archeologist= at the 3mithsonian
Institution in Washington, 1D CC But he mav
be surprised about the broken spearhead. |
regret having only its top ball, but 1 priee it
immensely all the same The Smithsonan
jucges that it could be 4,000 vears old

Now Word for the OOk State

| returmed to Broken Bow, checked out of
my motel, and drove west through rolling,
wooded country to Antlers There T picked up
the Indian Nation Turnpike and heoded
north, aiming for Oklahoma City and an mr
plane ride home to the crowded East

After an hour or so | pulled imto a rest area,
wanting to stretch. 1 wadked aling the right-
of-wav. A covey of quuil rose from the brush
at mv approach, wings whirring. Back at my
car. | glanced idly at the hicense plate. DKLA-
HOMA 15 0K, 11 assured me. All of the hcense
plates sav it OKLAHUMA I35 OK.

No, 1 osabd, it i not Not at all, OKla-
homa is tremendoas Put that on your Heense

plutes. [l



Vhats So Special
About Spiders?

By PAUL A. ZAHL, Ph.D.

SULT R ] TGN PR BSOS SRR

PIDERS DO NOT INTIMIDATE I
Willis J Crertsch, When T visited him
k in his studindnboratory at the foot of
the Chiricaliua Mountains In south-
castern Artzonn, he dumped a live tarontoln
from n glass jar onto the top of his desk. The
grayv-brown, ¢ight-legged shagey  thing—
nearly the slze of my het—was clearly the
stuff of which bad dreams are made
"Durmg o lifetime with spiders,” reffected
the scienfist, his bare fingers guicding and
restraming the restless creature, “1I've been
bitten by tarantulas of a dozen different
species. And at vou =ee, 'm still here and in
moclerately good health ™
The big furry spider prowled inguisitively
across the back of his hand. “Regardless of
olddl Hollvwood horror films," Dr. Gertach
continued, "a tarantula bite is hardly worse
than i bee or wasp sting, unless vou happen
to have a particalar allereyv. As a matter of
fnct. some ants, biees, and wasps are far more
dangerous: But 1t's the spiders that always
make the headlines™
Dir. Gertsch had a point. Spiders are among
the most feared and malened of pature's

smaller creatures—and -among the most fas:
cithating An incredible number of species in-
habit the waorld, but only: a dozen or =0 can be
clangEeraus to man, And, on the other face of
the coin, nearty nll do their part in keeping in-
calculable hordes of harmiul insects in check

Wind Walts Spiders Far Out to Sea

Cne finds spiders almost everywhere—four
miles up in the Himalavas, in helow-sea-level
deserts, in tropical treetops, and burrowed
inta the earth. Mariners have even sighted
them far at sea, drifting on the wind, suspend
ed from threadlike Yparachutes ™

The avernge life of a spider speans only a
vear, vel atarantuln mav lve as longe as three
decades, and take cight Lo ten vears to mature
Most spiders lead solitary lives, but a few are
soCid, with many mdividuals sharmg o com
mon web, Some species are as small as pin-
headds, others the size of dinner plites Though
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 watched

Spurred by hunger and guided by instinet, n garden spider wraps a grasshopper
i w shroud of sk The ethcient prodator has killed the inssct with a bite and now
will dine on its huices. Splders have chansed little from (heir ancestors of hunelreds
of milbonz: of vears ngo; they differ from insects in that they possess eight legs
mstewdd of six, and have netther compound eves nor antennae. Essential to the bal
ance of nature, the world's spciers—averaging o lemst SOL000 per 80me im green areas
—anmuakly destroy a hundred times their namber in insects. Scientists have nametl
mnre than 30,000 species and estimate that four times that many remain unelassified
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human luwcemakers work a spider-weli motif
mto handkerchiefs, napking, and tablecloths,
but the result 15 clumsy compared to nature's
aften exduisite prodocts

Oddly enough, though, Greek mythology
attributes the spider’s skill to human origins.
An nrtful weaver named Arachne impudently
challenged the goddess Athena to a contest
Later, shamed and mortified by her awn con-
ceit, Arachne hanged herself The goddess, in
A moament of compassion, brought Arachne
back to life, transformed her into a spider,
and made her noese nto 4 weh.

"Live.” Athena commanded, ¥, . and that
you may preserve the memory of this lessan,
continue to hang, both vou and vour descend-
ants, o all futore thimes.” And so the name of
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that superb classical spinstress has been per-
petunted by sclentists: Arnchnologists like Dir
Gertsch study the clpss Arachnida and the
order Arancido—spiders as o EToL

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

“ampmders’ bodies and habits have become
adapted to harvesting insect food supplies in
a multitude of habitats. Most hunting spiders
prowl on the ground, relving mainly on
strength. heen-sighted wolf spiders and jump
ors use sheer speed in overtaking prev. Aerial

(Conlinued on page 798 )




“Murderous hiting robber™: The translation of the
Black widow's scientific name, Loatrodec g sacfans,

attesis 1o the infamy of the THtle wesver nbovel This

most dangerois of spiders vaually bears a red hourglass
murking on its underside (left) One of about a doeen
species that need be feared by man, it occurs commonty
throughout most of the United Slales

The bBlack widow s venom—imane [Mlenlt drop [or
drop than a rattlesnabe's—auses intense pain. Dieaths,
however, ocour (rom ol Four or five of the more than
LOO0 bites reported m the UL 5 each yoar

Cinly the female black widow causes homan fatah-
es Contrary to the belief that gave her the name. she
does not always kill the much smaller male after mat-
ing. H hungry, however, the widddw, like the [emales ol

=t -||||J|_T_-_ will pesirt to vabing ber own knd




Nature s master spiner
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Coaliath among spiders. an Ameri-
con targniulp calmly <ubymits o a
close-up ip=pection by Anionn col
lector Lorn Hobetschloger and his
daughter Tyl

Mew World tmrantulas
tn Earope's Lycora faromdila—retain
leatures of thi most primative spdders
fnar s jaws thal move serticalls
mstend  of bonzontally, amd mininl
use of sllk. Some have legs spanning
nearly et indhes, moking them the
world's lacoest spidders Dhespile thelr
[ormidable  appearance, American

unreloben

laraniulas fHisl R0 1|il|'|!|.!I.'! bea Tan

spidiers hawve devised three-dimensional webs
within which they hang upside down @ pae
2100 mres of lines to entrap orawling insects,
and sheets and acrial tingles 1o intercept
urnping insect=. And the orb weavers apin
round seometrical webs that efficiently en
tangle fiving or jumpIng nsects”

e Gertsch's own favontes pre the more
primitive spaders: American tarantolas, trap
door spiders, purse-web spiders, and the maost
primitive of all, the Liphistiids, ltte changed
since Carbomferous times, some 340,000,000
VTS A0

Wialking Factores Produce Varied Silks

In my own exploration of the sprder world,
| found mysell endlessly (ascinoted by the
orb weavers. The raw material of their possa-
mer creations—sa complex protein substance

15 manufactured by hve or six specinl
glands in the spider’s abdomen, cach pro-
ducing its own varety ol silk. Acting sepa-
rately or in combination, these glands supply
irv or sticky threads for hnes, cables, and
attachment disks for webs; egg sacs; anchor
lines; and swathing bandds to bind prey

The precide form of the Aliments 15 deter-
mined by Apnnerels—i lusters of Liny iz led

jets from which the spider draws the silk
with its hindmost patr of legs The resoltinge
strumids of spider silk are incredibly elastic
antd towrh—some can steétch more than 20
percenl and are stronger than steel wire of
the same dipmeter!

For all s benuty and dewy sparkle, the
spnder web 15 8 dighotical achievement. To
be sare, heavy insects like beetles and wasps.
blundering into the snare, are apt o rip

R

righl throueh, HBut for bghter prev, the sticky,
¢ nelwork means death

When delicate toach receptors pck U 1hie:
an insect on the wels,
the spidder skims across 1 o paralvee Lhe
victim with a single nteé and binds it with

iI.l:IlIl:-] I[1'||'I:-|.|:|

siightest impact o

sitk tpame 191 The haptess insect will emther
Lhe h-|||_1. sy ke |lr:.' 0

I.ll' caten '--lllfl'lT'IiI.FIi_:-.'
it nutritious fAuids, the rematns dhsearded —
or left hangne i it moummyvhike wrapping
for o future meal. In his classic work The Life
af the Spider, ]. Henrl Fabre puts words into
the mouwth of o simple gnrden smder, “We
must eat to have silk.” the spider excliams,
“we must have silk to epr "

Instinet alone cobtroals the weavinge. But al-
ter ever sooslightly the spider's internal chem
Istry, and the web will show it T saw this
demonstrated one morning in the lnboratores
of North Carolina’s Department of Mental
Health, which experiments with spicers m
one phase of a search for diagnostic clues o
varrious mental illnesses (poges 200-2001 )

Within an nluminam frame an orb weaver
Wils lI-L:rJ'IEIT[IIII'IE il "-l.'liHl."I"II-l:' 0l I:I['II:I'I FLUTIS,
ascents, and descents Tattered remnants of
an earher web stack to one edge of the frame

"Everv. mornimg we make her spin nonew
wieh,” suid Mrs. Mabwel Scarbore, a research
nssistant. “In the wild, a web sddom lasts
more thon o day or so; its ripped by wind, or
msects, or even the movement of the spider
itself. Even though we fedd this one, her in-
stinct tells her to keep her web ingood repadr
or she'll sturve ™

In half an hour a completed web filled the
frame. It was a circular marvel of stradghi
lines, angles. and more than 800 andiviclyal
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Mz National Geographic, Aupgust 1971

attachments, all engneered with mathemati-
cil precision.

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

Mrs. Scarboro spraved the two webs with
quick-drying white paint to make the threads
stand out clearly. Then I saw the stranse
angles and tllnien] backirackings in the
weaving of the drupped spider Laboratory
mepsurements would record angles, affixment
points, number of spokes, and other data for
compuater analyas

Experimenters have found that different
drugs—cuffeine, mescaline, amd LS, for
exnmple—produce characteristic variations
i o spider’s weh,

some human mental illnesses seem to be
accompanied by biochemical changes in the
hlood or tissue flnds. Could such fluids, ad-
ministered to a spider, measurably influence
it< weaving patterns? Il =0, spiders might
perbops be able to tell us—through the vary-
ing patterns of their webs—the particular
tliness affecting a patient, or even his progress
under psvchiatric treatment. This i only ane
potential of the expenments, which are still
in explorntory stages

Spider Hesponds to Strange Vibrations

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

He tapped 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, “Spaders can't alter their reactions,
cant discern or evaluate subtle changes in

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

Perbaps even more instinct-hound than the
otb-web spiders are two enemites | encouti-
tered while spider hunting with young Nicho-
las Eltz, who was then helping scientists at
the American Museum of Natural History's
southwestern Research Station near Portal,
Armzona. Nicky's terranums already held o
dozen tarantulas

Battle's Outcome Rarely Varies

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

Abruptly Nicky signaled me to stop. He
Jjumped off the hood, ran ahead, and suddenly
dropped to his knees on the macadam, In the
headlight glare 1 sew him scoop up something
with his collecting jarr A moment later he
was back with his prize—a tarantula with o
body thicker than my thumb, a leg spread o
five inches, and two formidable black fangs
We bageed <ix more specimens within an
hour, then returned to the research station.

Earher that day we had pnetted a metallic-
blue, topaz-winged pompilid wasp and re
leased it 1 a gliss terrarium partly filled with
desert sand. Now we dumped one of our new-
Iv captured tarantulas in with the wasp

“First thevll wrestle,” Nicky predicted,
"but the outcome i5 usually the same.”

I watched the unegual strugele, the keen-
eved wasp circling like a gladiator and sizing
up the near-sighted spider, which could as-
suyme onlv a threatening attitude until touched
The wasp quickly broke through the spider’s
guard. With a lightning-swift jab, she sank
her stinger into the tarantuln between its
third and fourth leg sotkets

(Conlinued on page 208)

If it moves, it's probably food. The fishing spider, here feeding on a freshly coughi
minnow, devours insects, tadpoles, and even other spiders with equal gusto. Like all
spidiers, he must inject the victim with dipestive enzymes before he dines, turning sofl
tizsbies tnlo a soup that he can draw imto s body, Yenom for killing prev occurs inoall
but two small groups of spiders.  esosees sirae o 00 e srali i s s, o7 e s B
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In fashionable “wet-look™ garh,
Yustraha’s red-and-bilack Nreodaines
EANCes O\t thie loose .'.r,'._'ZI.J'.'I.I MLELY
im which be makes his home, “The
foveliness ol mmny sphders  remaing
unapgErecinted.”’ author Lahl =y

‘stmply because of therr small swe
] the centuries of unwarranted

[ERE fiichee asatnst them

Clowering visage belies the  nuld
personality ol Lthe jutaping  spdder
Apparently emboldened by the abilit
toy perceive sharp images as far pwan
as ltn 12 e es—a risdore] [orsoliders

these hunters oftén will sit calmly
on a person s neer, raptly following
hi= movements  Nearly sl spleees
have elieht oves differing in sioe mmd
position, but only those species thal
parsue Lheir prev posaess Keen vision
Lrthors rely alimodt excli=ively on the

Some lurk, others chase, but o jumping spider
pounceEs on 1ts victim—in this case anather spader

rom adistnnce &5 greal s oty times s beddy lengt 1
Lake most spiders, I will even KU and eat s own of
i o olher spiders mateh the vaned coloration

of the jumipers
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Motherly solicitude often perdsts

uriEng spiders atter the voune emeree

trom thelr sturdy egg cases,

Freed from thelr barbed-wire-
anchored =nr (ubowve), green lvny
spiderlings will remain wit hthe female
in the sitken muage wntil alile o fend
[ir Lhermaelves

Woll-spider young stayv even closer
o home, The poremt carries them o
her bieck for o week or more (rmghtl,
brushing thetn away froom her eves ns
he goes Tharinge that time the apide
s tever feed I a little one tumibles
off, it quickly serambles back up vin
the nedresi lee
wlo=t =] belers |rr---I||- e abol a0 huan
fireel e Ees al a tume. the exiremes FaRge

rieem one 1o as many ps o thaod -.|.".-.I

For o {ull tén feconds tho WLk | hildd her
deadly thrust, apparently discharginge a full
tlose ol trienepunlizer. Then she withelrew hir
needle-sharp  weapon, stepped back, and

warlled. The trandguilizer worked rapn

The motionless spider was ten times the
size of the wasp, but the wasp seized one of
Lhe tarantula’s legs 1o her jows and toswed
the grav-hlack hulk across the sand tooa hols
':'II. I'!.ill I||J.L cariter “"'I‘ll' ||_||_'l;|-|'| ||l|l.l.'!'| '|'-I;'
hale, puthing her burden in after her

1 alrendvy knew the last nct of this drama
Fositiontng the victim on s back under
ground, the wasp wounld lay & single egg o
the anesthetized spiders abdomen, then
return to the surfnce and plug the hole with
sianed or pebliles. The tarantula s thus hteralh
tured] alive for weeks. When the wasp's eup
natches anto & <guirming larva, the sl

=erves ns-a food supply. This small, savage




itunl helps control the tarantiula popidlation subirhan home near Phoenix, Arzona, Lorin
L nicessity even with o orfentur eldom  liweghed when T told him [ thousht Latro
armiul to mis fecins wits 2 searce spider. “Widows?  be
Even the notorious bl widow, Lalrn lugehe 1Hut : our hat, maal In three

fed s, world-mirdling ringe, accounts for midnites Tl show sou hndeedds
surprisingly lew bhuman fatabes. L 1L W walked dlown the sireet Lo the Backvarn
aof bloek-widow Bite reeportoc i th of an abandoned house where a trish heip

Unitedd States ¢lich vear. only four or five wre el Decumabated tnid  wnste  pager, L

Iatal, Black-widow vYenom—Ior which an cams, nnd rottine lomber, we foumd] a Lanel

anfivenin wiis fevi Rl 5 VEOTS A= af of untichly strune welbis. Each bail W v 8 L

prociuce such symptoms as chitlls, naunses trbe-shaped netting harboring a shiny black

pin, bypertension, breathing difficulties, and  elght-legger with a pea-size ahdomen marked

TITL o | T underneath with the =carliel Deure of an oo
gLSS (DaEes LW

Frash Heaps Are Home to Deadly Widows A\lered fier | the spider world and

In thi IV L.orn Honetse itager, an undoubtedly armed with a poweril polson,
pimial collector wh e vears earher hal Latrodecties will bile, Lorin insistos il
14 III" e LI L "I.I':" i I Il irTHd :I ! l 'I L i|' | Rk o e B ||' Rt .I-.' il I-III-I |I-I el
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Lile-saving numicry profects thas fumping

S5 L 101N nrecator ||:_.' 1] ants clsiasts

ful, Muost snt-lmitating spiders eved i
musvementz of their model e Waving
front et ks atentge When disturbed,
e ver, Lin thandon pretense and $ed

";|'|||§LJ- Ilrl||-.-,-||||-.|_'|-.i|| e 1 P

i bais LW Vi 19ilal

mounted atop a short, round body, Al

e e rale e i It |-|| i edls them when i

Hintched costume oonoe LTI hirk

Where polluted amr has hlackened tree trund



Lurking lady of the meadows _ . F Warld'x strongest natural
Lixpa lL'!f.l thi< shamrock strdes ' £ Iirs O the weEly of 1hi
normatly stavs moer 1 T rd pildlen silk spider (above)
Lredt of foeled . !

threarl  Huat  tha

Pear-shaped and berrv-biright, : La P Birds get the point: Spim

11 FATIN RN i I' VTN T " Nidinr s o .i |i| il i-.l.l i
||]FF|'|| s ALY i Ll = .!- W, Winrs




What's S0 Special About Spiders? 213

uncomfortably  confined, or unmercifully
stipereed, or when its web s violently dis-
turbed, With long chrome tweczers we picked
off & dlagen of the dreaded lodies, o few soft
silken egg cases shaped like little murbles,
nnd severnl males of the species. The lntter
wre much smalter and pose no threal to man

Hack in the laboratory | had improyised in
my Phoenix guarters, the unexpected hap-

pened. As 1 was transferring the black widows'

(o & terrarium, one suddenly rman out of her
jar, scurried across my right wrist and up my
arm to the elbow, where she stopped to str-
vy this new world of human skin, Despite
Larin's earlier assurances, | felt far from
comiartable.

Trving not to move my right arm, [ slow-
Iv reached with my left for an open jar on
a nearby shelf. 1 ecased 1t close to the lady
who could, if <he chose, bite me ol any mo-
ment. Maneogvenne ever o carefully, | 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,
miaths, and other insecte | dropped into her
terrarium. The action seemed just as blindly
purposeful as the orbweb spider’s attack on
the vibrating tuning fork. The widow then ex-
pertly twirled her victims into stlken shrouds
and hung them aside—neatly packaging pro-
visions for the future

Cleaming Eves Betray Prowling Wolves

MNext night Lormn oand 1 drove out onio
the desert east of Phoenix to the habitat of
Lycosa carolinensis, a wolf spider. A mem-
bher of the hunting group, thiz creature
lives belowground in a hole rimmmed with
spnd, bits of bark, twigs, liaf [rapments,
and grass.

Making no use whatever of the web-snare
principle, and surfucing mainly at night,
fast-moving woll spiders streak acrogs the
ground in pursuit of prev. We found them
easilv, for in the beam of a Hashlight ther
eves glowed like the headlights of tiny auto-
mobiles, and when caught in the glore they
tended to frecze in their tracks

Ope species of Ewropean wolf spider,
Lycosa taventula, probably named after the
Italinn citv of Taranto, inspired a popular
folk dance. It was once thought that the effect
of this spider’s bite lactually not serious)
could e shaken off by dancing wildly, hence

the spirited torantells. Despite the similarity
in name, Lyeosa tareninle bears no close re-
lationship to the American tarantula

Another variety of hunter. the funnél-web
spider (family Agelenidae), 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 waill,

In the backvard of my home in Woshing-
tan. D. C,, stands a wall of unmortared stone.
Here in the crevices synders of this family hive
and thrive all spring, summer, and autumn. |
never mobest them, for their ol of harmiful
parden insects must be enormous Many a
summet evening after dark 1 have placed o
chair n few feet friom the wall and, with
fashlight 1in hand, sat there for a session of
apider watching

Plaving Cateh With o Hungry Spider

One night 1 came with [ood—live insecis
netted ecarlier in the day. The beam of my
flashlighi found the moath of a fannel where,
just inside, alert and tense, sat a gravish
spider with consplcuous eves, When T made
n suclden move forward with the Gashlight,
the crepture vanished, but only for a second
of two. [ waited until 1 was sure she was
accustomed to the hight, then tossed a Ay
onto the web platform three or four inches
from the funnel mouth. Instantly the spider
streaked from ambush, made the catch, and
dizappeared back into the funnel

Muny hunting spiders have large, efficient
eves. Those with the keenest sight are the
jumping spiders (Tamily Salticidae) Although
usually quite small and harmlezs o man,
these richly colored spiders leap upon msects
with the savagery of leopards. A species of
jumper has been found 22,000 leel up on
Mount Everest; others dwell in lowland gar-
dens and wild woods.

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

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

*Thap remarkahio Tear by wme spiders g aguatic
insecln wan describell T "Teeming Life o a Poml,” by
William - Ames, Narios s b Grocaaritie, August 1970
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Misstep 35 000,000 venrs ago mired thiz jumping spider
tn pesin, which hardened mito amber. The oldest (ossil spi.
der predutes him by more than 315,000,000 yers

Nemesis of smaller creatures; the woll spider tleft)
rarely threatens humans, I handled carefully, the hunter
can make an interesting pet.

Far spitder colledtors who want nonliving . specimens.
nature provides plentiful and perfect facsimiles such as
this featherlight exoskeleton (below) abandoned by the
animal when it molted. Spiders must discard thelr skins to

grow, and they do 2o at least onee even befofe emerzing
[rom their epie sacs Most molt four to twelve times in all,
reaching sexual maturity with the final shedding. Few
ipdders ltve more than two vears, and the males, who die
apin After mating. rarely survive even ono

EERCT Ao EE ifremmbly ds Vi s S -RERE B #LED Sliplsg T
SETTRCF EE FTRaTTEsE (AmipErd § Fisis §ard R0, TESEFLEL FIRSHE; T4HUL & FRM] I[Q] =& 6







v habhle of mir held under the ooy enalilies
it to pop to the surface at will Insects are
s wsudl prew, But o some species  Caplure
cmall ish and tadpoles (pace 203

Even more remarkable, the water spldes
Prgvrosele—a nativie ol Furope and Asii-
huilds a diving bell underwater. The spicles
first spins a submegrged web platform, then

curries ddown smidl ar bubibles from the sur-

face to 0l i like n tiny halloon. She spenids
Virl j.'|||_'. -!Il._!' CRtrT lifie in or [ L ‘|||_' !|-||-'_
poldling pew aie whienever necded. drevennela
pven lnys her eges within the bubble, and
hatchhines: statv there untld rescdy Lo sel oul

i their own
CamouHage Hides o Hunler s Lo

Irap-door spiders are unigue by virtue of
their ingemous dwellings, COne sprine ] found
mivsell i Lhe hilly countey cast of San Diego
an ares well known as @ hagmt of the Cali-
fornia trap-dooar Bothrioc veim californiciom
Here miy Leld collaborator was kathy Wilson
Rottsehater, a student of hiology at San Ehego
state Colleee, and o tr P=0ar  Spet list an
L rokk g

When thev're closedl, the traps are <o per-
fectly comoullaged that  wese  probabily
depped on dozens already without  Knowine
i, apolomzed kathy, We were searching a

tile arrovo strown with sellow -||ri|'-,_r Hlinihe-

er=  Here and there by patches ol bare enrth
where one could examine the surface wguare

For ten mimutes 1 scrutineeed the ground,

lookine for somethimg 1 had preyviously seen
ordy i prhotos Then 1 heard @ery of trium)h
from Kathy, She podnted o oo haie-thim arc
harely visible on the surface of the bl

Moy 1 hivve ViU |III'II'l:I'||'..|'!i|.I_' |_IEI|_'--|"-I_"".I
she nsked With a surfeon s desterity she
eased the blade under the edge of the inch
whidde door and pried gently, §here wits hogive

A aplder’s in there, all rght,” she said,
“heaeed just under the deor, holdine. it shuot.
surprising how strone they wre”

she phumped thie ground gentdy and Lhe sp-
der let go. With the blade she liHted the trap
clomir—a thick cap of tightly compacted silk
il dry =00l 1t heveled edees might have
|||_|_'r| 1'.|_-||i||I'||,'|.| (in A 1.|_|,|||,' |||-_’-1,|

1 he viounyy aroce hnologist bepmed. T here
v are. And six or elght inches down ot the
Bottom of the shaft s thi |.'|||.‘_. of the house”™

With sharp rakes on each of its two jaws,
the spuder had exonvated a nent verticnl <haft
i.l.-'! widle enduegh for her Bocddy, shie b endtedd



saliva-morstened earth, and
1Ly span salk
had woven the hinged and
shelid

it= walls swith

covered themy with i sheet of Ui
Finally shi
puflaged
st

=he was now
Lt still

—_— s - | S, F—— ¥ T 5 . =
nemests of ol members of the torantula group

L rapdosor—Iher sqtrtnat

¢ winriad
-._l-_|ll' I'r..|:| st -::' |;~_| |_:||_="|ii|_--

vislnerabile W the |n-|5|;-:'i-| WS T

When such o wasp locates a trapdoor, it
chews through the cip or simply rushes in
i the spacder lifts the door too hieh

| i1 the

oDserved mesunst b

stcle. Lhe wasy engnges the spider =GR TTES
unequal contest I had
tarantuln in Arzone. Then the insect deports
throwgh the now-uneuarded door

The trap-clowr

| | = B a
ity 1oF safety, bl

epdeler destens her nbode not
|i-|- = helies irom sun
riin, and cald. 1L 5 her courtship parior oo,
her nuptid chamber, and a nursery for hes
voung: setdom il ever does she leave ils con
Anes, and even then ventures oul only a lew

inches (o capture crawling insects

[ndians Believed in Spidor Powes

;.Ill..'.lI L

pify the spider

fBans. wirtes I'h

Careek mvThiolop Arachne CHher

myths ¢ ['o the American In

Laertsch, “the spider s a

credature ol mystery and powier
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ing was mtroduced by & spider worman

Cuiunt myvths

But where do spaders it mto

nature s plan, and nto the world which man

TS -'.:|l:'FII1I[-|I-4'-' (173 !|.'|II|'!'I""
T beoin with, the arachnigd Hoe goes hack
00 milliono vears to the first land-«dwelling

invertebrates. Ages of adaptation followed,

Bridging u gup o ane of
!I e |:|:'. II:.-. 1 I.!l ill T
el weh, & L angls | lll:

patently  walls Il

When an ins

ecl laiids in her

MECE, pulls the anchor
it tant, Lhaen uedidenly
releases i, making the wels
vibrate anc further entp

Then ithe
venogmless hunter swathes

her prey 1n Sk nnd sucks

gling the viectim

the putces (rom ibe baosd

-

during which spiders infilirated almost every
chimate and every ecological nmiche

;
ilark
4 vew York apartment bullding, if left un-
swepl or undusted for just o few weeks, will

DUSEWIVES Are aware wal any closel or

coartier, even on the thirbeth Boor of

mevitably develop cobwebs. How thev md

Lhere sirains one’s imagination
Ceossamer Webs Capture Morming's Glory

“Of only ar

i WL

sindders found almost ever
where: thes In incalculable numbers

sampling lechnigues have reveiled some
|

frad LA -;l'lllr rs i one acre of mesdow inoa
_"..]||||!||- PUAMLeTrT o] & il
lhan iy an acre of tropical forest. The world-
witle count would be bevond compre
lhe spider=s marvelously

are fueled by

whilch, althoaggh deadly 1
e MAan
on’ what he grows

Yl state anda

=T L
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the mmsect world.

Man must lyve

strictly  carnivorous

distinct blessing
and thanks [Adry Lo
hiz eight-legeed {riends, destructive insects
check. It
pengtnctor should tvply ughiness and con
el
‘frightened Miss Muoffet away
ne Seplember mornine on g New
hillside, 1 came upot
mountain lerel in which
Were =irung
dew, caught the rays of the nsng sun, and
the ghitter wits dagzling (opge 1971
similng

LY 15 Inspired | 2-vear-old Jonathan Edwards,

wre held i woemes ironic that such a

noe menace NEve, ks Lhg MUr=ery
rhvme has 1

el
[Lngland n patch of
ceores of orh wehs

L histr sslken Bbers: moist with

il |-.IEI':|IE_'_ NCOUnier in

the [uture Puritan theologian and scholer, 1o
pen what 1 think of as the best tribute to
dwnrds
L e

'-II'."I'.i-'- wouldl decicl r|E ik -|-I||.r_"- e nod

MAn s ||!r.-::‘:|1u| e1ehi-legeed Iriemlds

cotlel ned have known that a centur
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Help for
Philippine
Iribes

InTrouble

By KENNETH MacLEISH

BE WO BRAiL RS T REETIE

Photographs by DEAN CONGER

Tl A NCHAA PR PEIACHERA IR

ME WOUNDED WOMAN hud been hiding in the
hills for 14 doys Submochine-gun bullets had struck
hier fuce, het lew, and her foot. (ther bullets had killed
her hushind, The brass volces of gongs passed the
word from ridge to ridae, speaking discreethy, for every
one in the mountains of Mindanoo understands the lan-
puage of the gongs
Detarls reached ws by runner. The il people had
neard that Manuel Elizalde, Jr., bead of Panamin—the
Presidential Arm for Nationagl Minorities—was in the
district. Secretary Elizalde, who holds cabinet rank in
the: Phihppine Government, is the officinl most deeply
concerned with the plight of his nation’s ethnic groups
v man witlked two days theough the forest to put the
maatter betore lim
The Secretary listened, then summarized the situstion
'As the man Llells i, this is a clissie case ol band arab
ng, resistance, and revonge, Someone from the domi
nant sociely—the civilized Filipano world—tried to tnke
A ribesman's holdings. He objected, now he's dead, and

Victim of the violence that stalks Mindanao’s uplands,
B waorman rdes iii!..'!.."-|'l-Jl.|- Lty o resruse heli LIfHET, 30 Wwis
shot by unknown asailants sent by Filiping setther:
miners, or lumbermen bent on selzing tribal lands. Con
ceried movernment officials stirlve to pratect the AT
il people from ruthdess exploitation, st the same Hine
they try o devitlop an appreciation of these stmple

preaples among their Christian countryvmen







221 National Geographic, August 1971

his wife is badly hurt. I3d he die because he
fought back, or was he murdered? We don’t
know, Bul murder i= common in Mindanao
The Muanila press calls this islund the "Wild
Wild south”

“We have our frontiersmen; ps did vour
Wikd Wil West, and they're a rough, tough
loL. But wi mustn't {orgel why thev're here
After Werld War 11 the government urged
seltlers o go to undeveloped Mindanno and
atprt civilizing it. The nation was—and 1s-
suffering a population explosion, amd no one
cared much about how land was acouined

“The settlers took what they could get, and
the tribesmen moved bock to the hills Now
mining and lamber interests want the hills
teo. But the trilbesmen bave nowhere lefi to
o, 30 in desperation they protest. They some-
timis even stand and feht mstead of quietly
vanishing before the advance ol whatl we
coll civilization ™

The Seceetary rubbed his stubbly chinand
shoved his dirty white cap back from his fore-
hewd. ¥ You know, we hear a lot about conser-
vatiom these dovy. Conservation of aninuls.
even ol plants But what about conservation
of human beings and human cultures?”

Compassion Drives a Complex Man

Young (34, wealthy, Harvard-educated
Munuel Elizalde might reasonably have been
expected to join ranks with the rich and pow-
erful. To the amazement of his peer group,
excepliing Pressdent Ferdinand F. Marcos and
a few other men who cannot forget that the
pagan tribesmen of the Phahppines are their
bladkd brothers, Elizalde cares more ahout the
hard-pressed national minoritivs than about
his family fortone or his life. He ts a visior-
ary ideabst and a romantic. But he 1s also
guick-witted, tough-minded, and given to
sideden decisions

*The runner savs the woman's wounds
have begun to smell," Elizalde said “Let’s
beng her out.”

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

floating over jungle-covered peaks. “( K"
he said. “Bat nght now. By madafternoon
thoze puifs will be thunderheads. Even if 1
could gel in up there I'd mever et out. What
am I supposed to land on anvwaiv?”

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

“The messenger will show vou the place
He =avs the tribesmen have cleared a little
space for vou an hour by foor from where the
woman 15 hidden.”

“Little!” said [aents sacly. “Hal®

“I want some guns up there,” Elizalde told
me ¥ No knowing who's around. T'1 send two
sequrity men with itomatic weapons. You
take this” He handed me o compact H-K
submarhine gun. “Besides vour 437

Trumpet Heralds a Mission of Mercy

Denis made two trips to deliver the ot of
us, cranking down the hole in the jungle like
a swift desconding & chimney, The whine of
the chopper's jet engine summoned o few hill
pegple out of the green wilderness. No out-
sidders were near, they said. They would come
with us The runner pointed the wav, and our
party set off with National Geographic pho-
tographer Dean Conger in the lead, at six
feet two a mant of 2 man among these small,
Hthe mountainfolk

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

A long chimb brought us to the summit of o
ritdlge where n thatched house rested on the
closest  approximation to  level land this
crumpled country could offer We paused
while our guides spoke to the men of the
place, who brought out a bumboo trumpet
and sent a signal wailing awsdy toward the
higher ridees bevond

*That t= a secrel message, siid the runner
“It tells those who guand the woman that we
come to take her out Now they will not
nttnck ws"

Hampered by o leg badly swollen from a
spudler bite, 1 staved behind as the groun went

Flown 1o safety, the tribeowoman peceives treatment for festering bulle
waounds m het face. lei and foot. The jungle elinic wits 2et up by Panamin—the
Fresidential Arm for National Minornties. Tes head, Manuel Ehzalde, Jr. left,
keepe a4 bedside vigil, The 3-vear-old schon of a wedlthy Filiping family, a
Harvard graduate, holds cabinet rank in the government of Philippine Presi-
dent Ferdinand E. Marcos. Secretary Elizalde’s appointment underlines the Maor-
cos administration’s concern for the island naton’s oft-mistreatéd minorithey
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“Wild Wild South,” a: Fillpinos call strife-torm
Mindanno, resembles the Amercan West of a cen:
tury ago The lust for wealth and the pressures of
an exploding population spur expansion into tribal
lanels. But unlike the conflict between white and
redd men, here brother fights brother; most File
pings stem from the same Malay dock Much of
Panmmin's initind help has gone (o the hord-prissed

Higannon, Mansaka, Tboll, and Ubo peoples

Tropical tree house of lashed saplings shelters
wrme [Ty membeérs of thé Higaonon tribe deep in
virgin rain forest. Wobbly catwalk, pessing unider
n high-rise dormitory, lends to a centril comitunal
rovin. Traclitionally, such breery, swaving quarters
were huoilt ns  defenses agninst  spear-wielding
attackers fmm other tribes

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

Tt will he close,” said one of the secyrity
mon, shifting his submachinge gun.

It was The first chill drops of the line
sauall rattled on the leaves around us as
Denis came skimming hack through a/ pass
and flared to a fast stop. We tumbled in, and
e dived into the valley as gusts shook us.

T met the womitn again in a climic miles
away (pame 2231 She lay quietly on the mat-
rressless wooden cot. The runner who had
brousht us to her sat at her sdde and stroked
her sunken cheek Tears lined his own. Pana-
min Dr. Saturning Bebong worked on her
foot, his forceps tracing the bullet hole that
pierced e

“How s it | asked

“H muy ‘have to come offl"

“The ever”

“Hiinded."

“She does not cry or flinch, Does she feel
painf”

“She feels,” he said grimlv.

Laust for Land Pits Racial 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 said quietly. "You can
see that they have no human emotione So say
<ome of my fellow clvilized Filipings. Well,
we'll teach them their error. That is Pani-
min's task: not to educate the minorities, but
to educate the dominant society. It will take
a while. In the meantime, this is what hap-
pens. Just this moming we've received radio
reports of more shooting, more deaths. Some
west coast tribes report several hundred
killed dunng the past few weeks™

Where, exnctlyv, did all this happen? Who,
precisely, were the tribesmen? Who the ag-
gressars? Answers must be withheld pending
legal actlons now under way. But these wre
not very important questions: What is-1m-
portant is that this incident ded happen, that
similar incidents happen frequently in the
Philippines’ Wild Wild Seuth, and—mauost
impartant of all—that something = heéing
dione to halt this hideous fratricide Fratr-
cide. because the civilized concessionmre und
the forest bowman are racially indistingush-
abile. Both are Malays or, better, Southern
Mongoloirds

The land lust that induces today’s violence
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15 relntively recent development. For four
enturtes the rch lowlnnds -setred by 1h
spantirrds in the northern and central Philip
nnes sufficed lor them and the Hispeomciged
Chrstinmzed nativ ||l'l'|I|.|..J|.'ll|I The<e ri
mons were aken from their tnbal owner
Wwith no more concern (ol Lerritoriil "'|£_|'_-|-
Lhan was shown by the white conguerars o
Indiancoceupied mland America

In Latzon, the greal northern island wihach
i the henrt of modern E'.i|:-_||'|1-.||_||[':|,|q-_ [ i
wild mountoin tribes in time adijusted to the
new world close around them without entire
ly mving up their special identity, Their lead-
ers bedame prieds, businessmen, officials of
the national rovermment. Thus thelr lands
DeCAme sécure

In Mimndanno, too; one segment of the pop-
iiation has Gecome almost as advanced tech
noelogically, and us sophisticated culturalls
#5 the people of the Uhostian northe T hese

are the Moslem Maranoosand Masaing

AT HCFS
who adoptied Islam o the 1dth century. Pow-
ertul fighters, living i highly oreameed com:
munities, they were and are able to defepd
Lheir baste rights, if not alwavs to find accept-

ance for their wleoloe
Poagan YWavs Survived in Isolation

in the mountamns. of inland Mmdanan the
B R fralvies remaned ||l||'|1'||'|_;:'|r S THIATE MEVET
pecuped their territories. Nor did the United
states, which held the Philippines from the
chidd of the Spanmish American War in 1RO8
until the nmation became independent in
1%46.% The old ways of life continued. So,
when the growimeg national need for cropland,
lumbér, and minerals sent more and more
Filipino frontier=men southward, the tros
conlromntation of civilized adventurers and
primitive residents ocourred i Mindonao as
it has elsewhere in Astaand in Europe., Africa
and both Americas, The drama 5 belne
plavedd out in s clag<ic and bratal form, hut
with one difference: Civilization s oldet FI

and, concenvably, minutely wiser. It breeds
not ondy explonters but al=o dedicated, coura-
geols men o whom the conserviation of the
natural world includes the conservation of
nintural man

Fatiamin 15 the expression of the Philip-
pines pew national conscience. Elzalde and
his colleagnes, workine under a franchise
v by a concerned President, are taking
the frst steps to estublish the rights of the

By b | Il'l I I || II-I-l I ik | il'l-l ! |i- I!_ II'II|-I' K]
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tribesmen they classify as national minorities

Appropriately, Dean and 1 first met Secre-
tary Eliznlde in o 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
hrain-spruning day we had been transported
by a series of aircraft from the luxury of a
mixlern Manila hotel southward over <eas
and islands to Mindanno and, finally, across
the incredible canopy of motthed wreen that
marks virgin rain forest, the climax condition
of earthly 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 (muap. page 225), a
branch of the Higaonon iribe—the “Moun-
tain People™—follow a way of life older than
Western civilizntion

Villuges Few Where Land Was Free

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

"We'll be staving in the home of a local
subdchiel a vouple of miles from here,” the
secretary said. "You'll see how people have
ived in Mindanao's forests since the first
Malay magrants reached the Philippines

“For ane thing, there are still few villages
here. These wre not village peoaple. 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
years), and move on.

“Land has alwavs been free for the taking.
The forest seemed endless, and within the
tribal territory no one owned any particular
piece. Now the newcomers who want these
mountains claim thoat the tribes have no

National Geographic, August 1971

right= to any land at all because they have no
hxed residence

*So the Hipaonon and other tribes have
begun, with our help, to build basrios—yper-
manent settlements—where thelr foreste ad-
juin the Christinn-owned lands. These people
welcome new ideas. They want progress; but
they want progress with price”

He splashed along for a moment, then
notéd casually, “You'll pick up leeches here,
Be sure to let the people of the house show
you how to get them off later with red-bot
embers. Don’t pull them off; their 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 civilized world that our minorities
have the right even to exist”

Fe spoke quietly, but the phrase hit hard.

We waded in silence up the lovely water-
course where cool, clear water swirled over
smooth stones. Butterflies glittered over the
tumbling ripples. Dark trée trunks rose nuked
and unbranching to & hundred feet or more,
and vines hung from the lofty canopy, The
fltered light that reached us was an emerald
ridiance

“This is the most perfect forest ['ve ever
seen,” 1 told hime “Thope it can stay this way "

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

Motched Log Leads to Trec-house Haven

A side trdl no outsider would have spotted
led straight up the near-vertical right bank. A
five-hundred-foot climb throuzh the forest
brought usto the base of & steep-sided scalper
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 butlt not only for pleasant
living but for defense: Ive 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 to defending spearmen and
bowmen like ducks in a shooting gallery.

We climbed a notched log that led into the

Content with timeless fashion, this Mansaka maiden wears a silver breastplate—an ornament
that sdentifies the women of her tribe. Largely brought under Panimin protection, her people
shisw a heartening selectivity toward modern ways: While adopting productive new crops and
efficient tools, they maintain their own cherished arts anel costumes, gods and traditions
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We saw a clinic, a school, an all bat empty
co-op store, o beadworking shop, and 157
neat thatched houses

“This i3 a good, well-lunctioning barrio,”
satd Eliznlde “Buat it is a'special case. The
terrtory these people occupy 15 small, and |
wiis able to persuade the loggers who work
paart of it thiat they would be better off if they
stopped abusing the people.

*Chur greal sycopss story—Lie greal success
story—is that of the T'hols and their neigh-
bors, the Ubos. The success is thetrs. We only
advised. Tomormw we will go to the T boli
harrio. The people are expecting us, It <hould
Ive quite a reception™

Leam to Rend = Then Cast o Vote

Skimming the treetops, the holicopter
whisked us across the south end of Mindanao
amd mte in open valley back of the western
mountains (page 231), A gremt crowd had
gathered, not only of T bolis in from the hills
but of other tmbesmen come to confer with
the Secretary and see his {oreign companions;

It was indeed guite a reception. As we
climbed out of the copter, a good two Lhou-
sand beaming, cheering 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
and hollering, they swepl us glong to a big
open-sided building. ("They huilt everyihing
here themselves,” spxd Eligalde. *All we pro-
vided were i few idens and some materials.”)

For more than an hour hig songz and small
ones jorned with the ratthng of drums and
the tinkle and clash of the dancing girls' hrass
bells, earrings, bracelets, and anklete Then
we went on to se¢ Lhe rest of the barrio center

At a small elinic, the most modern of drags
restedd on homemade shelves and patients an
homemade cots.

“Panamin began its work here and else-
where in the Philippines by dmply aferig
medical services,” said ome of the stalf doctors
“We treated 70,000 people in our first vear.
Manv here have respirotory diseases and
malaria, also deficiency disenses, the diet af
rice andd a little meat s nod well balanced
Infant mortedity is high. Still, we save lives
We muoke progress.”

In a simple schoolhouse two Christian

ladies taught grades one and two in English,
the most widespread 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 sull be
taught Enghish, and Tagalog, the nationol
language. Then they must be allowed to vote.
As illiterates, they aré not.”

“The barrio gives the T'holis an anchor,”
siid Project Pirector Juan Artajo. “They may
bt scattered throvgh the hills bat they know
this place 1= theirs and that they are sate here.
They may come for medicine or schooling, or
for advice. Our lawyers counsel them here,
and tell them of rights they didn't know they
haid. Presiclent Marcos has given them 13,000
acres, and surely more will be returned to
them, for they have nowhere to go.”

“And they won't move,” added Elzalde
“Uiive i people o center, and they stand Tast.”™

“We Listen, We Give Confidence. . ..

At the project stafl house, the Secreiary
and four Panamin lawyers met with leaders
of local groups to discuss their problems. He
talked 1o them through the bnlliant voung
T 'haoll leader Mai Tugn, whe speaks English
and fve tribal lanzunges (page 2381

All afternoon delegations from  the hill
tribes came to sit gquietly on the floor and ask
atvice or complain of wrongs: shooting, land
thelt, arsan, rape. The attarnevs asked guies-
tnns ol macde notes

Al this i essential.” saud Elizalde. "We
lsten, we give confidence, and sometimes we
manaee o right a few wrongs. But when the
last oof the troubled voices has spoken, o say
'wie are being cruelly treated, and we do not
know why,' 1 need to gel back to the troe
tribal life deep in the forest. 1 neced o stay
tor a while in a place like our Higaonon tree
house to remind myself of what this struggle
i= all about

"T think we'll copler up over that north-
westorn ridee to visit my fnend Doty Ma
Falen, a great chief of the Ubos. 'l send o
runner to tell him we're coming ™ |

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

Wouald-be soloist at a T holi eathering makes his debit on i battery of gongs:
archestras of these mu=ic-loving tribesmen also inclode Nutes, guitars, jew's
harps, drums, and one-string violins. Slipping easily into adult activity, chil-
dren wgrow up in the warmth and ecuarity of acceplance by large fmly groups
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eddyving winds made fluid patterns. Data Ma
Falen's encampment—you cotldn’t call it a
consisted  of
selt it random tn an area of Gfty acres or =0

village some eighty shelters

(pages 230-5 11 It was called Patal Tabayvong

—Home in the Clowds—but despite its idvllic

marmie thie T prase ol the ETOUPINE was delen-

sivie. There were enough Ubos there to put

The

Up strong resistance Lo pnvy attackers
inhabitants were comparntively safe

Protest Leads to Unprovoked Attock

Ma Falen had pood reason to worry abaul

security. Some months before, a4 group of
armed met had come to this hill (there were
only four houses on it then) and maching:
punned his home. His 153-vear-old daushter
was Killed, along with s 3-vewr-old nec
vowoman wis badly injored

Why? Ma Falen did not know., Nathing
K |]I|.' |_||'|:.||I;Iil-'|_| !-‘_u.'-r1" ]'Ii'= |_|1_'|:|r|_||]1_' |_'I1|_||I|_.j| count
tor the cold-hlooded killing of innocents
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“Ma Falen had hosted a3 meeting of datus
@t which & messape to President Marcos was
propared  speciiving abuse by settlers andd
other newcomers aml asking for his help,”
Elizalde told me I delivered it Soon alter-
ward local authorities brought trumped-up
charges against Ma Falen: The police attacked
withowt warmng. Two constables were Killed

'l persuaded Ma Falen to sarrender to an
emisanry of President Marcos, wheo csme by
helicopter (o take him to Maniln.™

Later, tn Manila the President told me of
s comversation with Ma Falen

“Why dad veou kill the constabiles? he had
nsked. “Datu President,” said Datu Ma Falen,
“vou are a birave man, a great bBehter. I
armed men had come and mucdered vour
daughter and others of vour household, |
think svou would hiave Killed more than 1.7

[ he President did not disagree. "1 felt tha
Mna Falen had besn done a grave injustice.”
e told me. *He fourht back. as behts a




In o savage pas de deus, sl
lions Geht bfore an audienee ol
I §T To provoke combatangs
Lo Uhas favoriie trihal spectacl
et introdoce a stallton

mErd in beal, then brong oul a
serand méale o arouse the el
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dilsy al T sl
Faeeil amifmEads an [one :l'.L'r'.l.".
hitnedbers mal them in an encoun
ter that resounds with L
thitmp of hoods  against £l
gntll one of the horses backs
of, vanally uninjured

lhe duel ook place at the
encampment of the powerfu
Lo chiel Ma Falen disring
g visit by Ehzalde (below)

"'i'|u"l|'|.t_'ri-1! -.1Iii 5-.1":|| LeEimijits
Eltzalde and Ye Elln, eldest of
L Mo Fialen's four wives
| repsuredl Dbracelets and e

linne hetr arms and fineers, and
inklets bespangle her lees. The
nadr dine at a feast Indd out by
the chlel 1o honor s Panamin
Viators—a s Lk e ailepte
repaled whetever the Secre
lary travels
Lacler of the Ubos" #forts o
hold their lands, Ma Falen has
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Help for Philippine Tribes in Trouble

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

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

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

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

Stullion Fights Highlight a Welcome

We went slowly up the slope, reluctant o
joint the boisterous erowed at the summit
Drums and gongs were already sounding,
plaving an accompaniment {or bwo women as
they made g dance of their nce pounding.
Lattle bovs threw tops. All the women wore
their best embirojdered blouses and as much
brass and beadwork jewelry a5 they pos-
sesaed, Some had reddened their lips and ac-
cented their evebrows with Blue-black stain

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

In Ma Falen's new house we found about
as many people as could sit on its Aoor—
say, about 75 in a spuce roughly 15 by 35
fect. Visiting datus 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 pregnant, beaming, and cute as a but-
ton, She was gussied up in her finest finery,
with two coiled brass rings on every hinger
and another set on her toes, along with
the usual anklets, bracelets, necklaces. nnd
earrings (page 2451 She embraced Elzulde
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fondly and kissed me politely on the cheek.

“She is u great lady with the innocence of
a child,” said Ehzalde, “1f she is 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, as i
custormary. Then the sound of whoops ind
cheers brought us outside o watch the grace-
ful and largely bloodless violence of stallion
fights, the favarite spectacle of the Ubo and
T'boli people Ipages 144-5)

Later, wandering al will through the loosely
clistered houses; I watched women weave
cloth mnd baskets. make pottery, [ashion
exquisite links of horsehair for ear ornaments.
et ane house men carved [utes out of solid
logs. Near another, an emaciated metal-
worker made marvelous eastings—Dbells,
sword hilts, hollow  brocelets—in molds
formed by wrapping clay around intricately
carved wax models (page 249), Later the wax
melted as the clay was fire hardened, leaving
negiative impressions to shape the molten
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 is completed, 1t has a zoul (people
and lorge animals have two). For thatl reason
it hurts them to sell what they have mude.

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

Hunters, having proven their skill in an
archery contest on the hill, took bows and
speare and went into the forest after game
I knew better than to follow them. 1 thelr
dogs lound ganme and gave chase, they would
run where I could hardly walk. 1 would be
left alone. And 1 had no wish tw follow any
mountain trall without a guide On a recent
excursion to a nearby cave, where the T bolis
had used wicker rackets to down doaens of
delicious httle bats (batminton?), Mai Tuan
had shown me traps designed for every ani-
mal from mouse o man.

(Continued on page 253)

Curiosity overcoming her shymess, a Ubo girl intently examines the photographer,
whose heard, fair skin, and si¥-foot-twe frame evoked amuzement among the small,
lithe trbesmen. Densely woven hib o oof beads fastens to the voungster’™s eorrings
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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 wayv of
the pig.” he'd sand, pointing to almost invisi-
ble paths “'Can vou see the pig trap?” 1 could
not. It was made of vines and saplings and
lonked like the rest of the undergrowth M
tripped it The undergrowth convulsed and a
heiavy spear hurtled across “the way of the
pie™ “Set ot a different angle, this becomes
o trap for men,” Mat added, smling ‘warmly.

T put a=ide thoughts of a walk in the woods
and joned a circle which had formed around
the best dancers of the Ubos, the T'halis, and
the visiting tribes, all performing in different
stvle< to the same gong heat (page 2481 Then
a sudden starm broke, and éveryone ran for
the sheher of the thatches.

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

“If only the UN. worked this way ...~
satd Elizalde:

Leal Plates Hold Snake and Rice

Foord was pasterd on big clean leaves, Snake
and rice, nnd very tasty. Then, ih accordance
with an old and admirable custom of the
Libos and T'baolis, severnl voung laidies came
to sit with the bonored guests, including Dean
and me These pretty people cuddled close,
holding our hands, plaving with the blond
hiir on our arms (their men have hairiess
skins), making loving feminine spunds; and
kizsing us jovially on the hps

I noticed, as 1 hod on other such visits, that
some of the girls taking part in this happy
hour were tiny, only g% or seven vears old.
They dressed exactly as did the grown women
of twelve or more, and 1t took a sharp eve
in the dimly torchlit intenor to distinguish
hetween children and adults, To make things
even trickier, it wis—I waz assured—impos-
albile tn distinguish between married and
single wamen

Still, it readly didn’t mmtter. The kisses and
embraces, warming as they were, were only
gestiures of hospitality and friendship At 4
given montent the girls would all get up and
leave with kind words and affectionate pats
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I didn't learn until later, browsing through
dan old anthropological monograph, that the
one unforgivable familiarity wag to touch
o married woman on the e¢lbow or heel |
gave guiel thanks to my Maker for the fact
that | have never been much of n heel or
elbow man

A triumphunt lad appedred suddenly wt
the entrance holding a large cobra he had
skeweret] through the neck with an arrow as
it cruwled among the darkeped huts. 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 its chill did not reach us
cligsteréd humans. The voices of the jungle
night sang reassuringly, Thetr sudden stlence
would signal the approach of an intruder. So
would the outposts, now watching the forest
triabls. This time, I thought, we are well armed,
My hand verified the position of my weapons,
hangmg near my head

“Wer"' | asked mvselfl, trving to laugh away
my self-bestowed membership in Ma Falen's
sroup. Yel [ knew that in that time and place
I was, far the moment, one of them Drifting
into sleep, I remembered something Secretary
Elizalde had told me, carhier that day:

“1 loyve these people. 1 would die for them”

Rings Carry a Plea for Justice

At davwn the copter came Lo take us out,
and I went to say goodbyve to Ye Ellin. She
sat cross-legred on her mai, arranging her
lustrous black hair and her many necklaces
| knelt beside her, and she reached out, smil-
ing, to take my hand in both of hers, Sud-
denly she pulled 2 ring from her fnger and
put it on mine. T kissed ber and left

I showed the ring to Ehzalde as we waited
to hoard the helicopter. “You've been hon-
ared.” he said. *T was, too” He held up his
left hamd. *Ye Ellin gave me these"”

“1 noticed them when [ st met vow. You
alwavs wear them.”

“And alwavs will. They belonged to her
daurhter, the one who was murdered here.
Ye Ellin saidl,'Wear these rings for my faugh-
ter, and remember to tell vour world that
justice belongs also to the Innocent.’ ™ O

What does the fiture hold? A Thali mother holds o wide-eved child whose
life Panumin promises th make more secure. To Secretary Elizalde she sang of her
people’s plight, bolstering his conviction that the conservation of human culturesmust
be considered at least as important as the conservation of any other natural resource.
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Tektitell: Part One

SCIBNGES
Window
0N [ne Sea

By JOHN G. VANDERWALKER

BATES LITTLEHALES
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Partly robots linked arm in arm.
the téin structures of Tektite T1
loom above the foor of Grent
Lameshur Bay off S John, in the
United States Virgin Iskimnds. For
seven manths last vear this
sophisticated habatat, & pobm
project of Government, colleges,
and mdustry, housed a series of
reseire i teama—includinge an all
female group—in one of man-
kind’s most ambitious invasions
ol the watld beneath the seq
These divers, osing conventional
scitha gear while studyving coral
respitation, glide toward

i seh whip o the foreground

LAl a1 =& &

e
%]
e

N THE TWILIGHT REALM 50 fee
down, our neighbors call endlessiy back
and Torth, As I prowl the reef with my purt-
ner Inn Koblick, | can recognize familiar
sounds—the low-pitched grunt of the Nassau
grouper, the fryving-pan crackle of snapping
shrimp, the staccalo sounds of squirrelhsh,
{nher noises rise and Tade in the background,
a muted symphony of whistles, clicks, and
fluiters that orchestrate evervday life and
death m the sea
It s not, | reflect, a4 notably stlent world.
The reet is a famihar one. It hes in Gireat
Lameshur Bay off the southeast shore of 5L
John, one of the U. 5 Virgin 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 mask
underwater =sounds with its noisy bubbles
Also, its limited supply of air restricts a diver
to little more than an hour, Now, thanks to
new cevices developed by the General Elec-
ine Company that recirculate air rather than
discharge it, Tan and I breathe silently, and
our diving limit is stretched to four hours
For the first time our ears register the minate
and Tascinating sounds of the deep
1 another sense aur stay on the ocean fioor
15 unhmited, for we are no longer visilors
but residents, Sheltered in an are of the reef
half a mile bebind ws lies an undersen habitat,
eqquipped with many of the comforts of home
—television, bunk beds; panoramic windows,
witll-to-wall carpeting, air conditioning, an
electric stave, and a freshwater shower (cut-
away painting, pages J58-60) Five of us will
occupy the habital continuously for 20 days,
using it as an underwater lnboratory and div
ing station. (Other teams of scientists will
follow us n one of the world's most compre-
hensive underwater research  projects—:
mission with the curious name of Tektite 11

The title signifies the broad range of our
misston s sponsors and goals. Named after
small glassy meteonitic nodules found on
ocean Hoors as well us on laned, the project
serks to advance man's knowledge not only
of the sea but alse of outer space and the
pest means of exploring it Faced with the
prospect of rolaling crews on future space
stations, the MNational Aeronautics and Space
Administration  joined other Government
pgencies in sponsoring the project. NASA's
gponl wos o study the behavior of scientists
working in ngid solation

(Continued on page 264
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rIme cuncern. howesver, 1s the divers and enyinecrs, concerned more: witl

CEean enviconment, one of our most precrous technigues and equipment than with purc

and increasingly threatened resources. Uneder maring research,. We, on the other hand, an
the direction of the U. S Department of the scientists who have lefirned to dive in order to
Interior, more than forty American and for-  study the ocean environment in detail
nlists joined in this seven-month

F - : (s Daviight and Darkness Control Beef Life
of Lrreat Lamesh Y, Wilh 1ts wide

spectrum of tropicnl manne hife. A long hs \z lan and 1 explore our endlessly viaroe:

of umversities and Government agencies pal lomain, darkness wells from the ocean floor

tigipaated in the project. The habitat sisell was sunset along the reef signals 4 massive turn

:.u|_il by Leenerinl Flectrii i'l_'l-.l-[-_'-- R ;|-.|| ol the inhabil 1IL%

daviime foragers
ndustrial iarticipsni Five way to prowlers of the nieht Amcd the

Chhers Detore us have hived on the ocei lEastt henine shadows. eoreeousiv ealoredd i

floor; 1n a sense we are the second generation.  rotfish, butterfivfish, wrasse, and damselfich
consists of such proneers as Uapt hiter slowly back into the hidden cor
vies Cousteay, Capl Greorege F. Bondd
& avvs Sealab program, Edwin A
and their colleagues, whose des |'|||||-
I of undersea babitnts ZAVE MEN O Key b
sl and unexplored worl

lhese pioneers, however, are primaril
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both muanne geologists of the U5 Geo-
logical Survey, were  studving  sediment
chonges on the seq floor, particularly those
cavsed by marme organisms. The fifth crfew
member was Charles O Rubokawa, n NASA
human-lactors engineer concerned with the
desrgn and efhciency of undersea habitats

Dinner generally was more notable for
conviviality than for culinary artistry. NASA
had furmshed the habitat with the same pack-
aged diet as that used by Apollo astronaots in
their quarantine van after splashdown. While
nourishing enough, it amounted to a selection
ol frozen dinners, easily warmedin our electrie
oven but rather monotenous.

TV Eve Watches From Shore Station

Every moament of our life in the habitat
wias scrutinized via television by monttoring
personnel ushore. Should danger threaten
either an agquanaut of the lhife-support sys
tem, & team of rescue divers would be at the
habitat within three minutes. The same close
wiatch wis kept on all our diving expeditions,
with surface exgort bosts tracking each team

Rescue, of course, was not simply o matter
of houling an aquanant o the surface, for he
would very likely suffer the bends Divers
who have stuyed at depth for long periods
must return gradually o séi-level pressure,
wsually 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 fatal or cnppling bubbles.

But there i= a limit to the nitrogen the
human body can absorb. Whether a diver
stave at a certain depth for two daye or two
months, he need decompress only snce—in
our case, for nearly 21 hours. Therein Hes the
vislue of underwater habitats. To  spend
the egiivalent of 20 davs on the bottom at
50 feet, as we did, a scuby diver working
from the surface and coming back up each
time without pausing to decompress might
have to dive twice i day for several months

Thanks to our twe-way TV, our evenings
wirre sometimes graced by conversations with
our families. They could drop in at the com-
mand van ashore {or a glimpze of e And
there were habitat-keeping chores to husy us
But with our bubble windows facing directly
on the reef, wi ran no risk of boredom:.

Like all good drama, the show outside our
habitat had both light and serious roles, and
an endless castof pclors to fill them. No earthly

National Geographic, August 1971

comedian, for instance, ever staged a livelier
routine than Periclimenes, w smull shermp.

All but transparent and rfoughly an inch
long, FPericlimenes makes it living as an
ondersea groom, combing the seales of willing
fish for tiny edible parasites. Taking a stance
atop one of the dark sea anemoneson the reef,
Prriclimenes proceeds to play the sideshow
barker, swaving beguilinghy back and forth
and beckoning to passing fish with it long
whiplike antenrnme

When & prospect approaches and remains
still, Fericlimenes leaps nimbly to work, nip-
ping off minute crusthceans with the tweezer-
fike tips of il legs Occasionally a fish will
opien s gill covers and allow Periclimenes 1o
forage inside. No customer remains more than
n few seconds. As he swimsawav, the shrimp
bounds back to its anemone and resumes its
promuotion campaign.

| became fascinated with pne such shrimp
stutioned near the habital entrance. On my
way past, I often swam quietly up to its place
of business and extended my hand. Each time,
the shrimp hopped fithfully aboard, prcking
awayv il the hairs on my wrist, though never
managing to harvest one

Resene Mission Saves a Tarpon

(ther Bgures 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 an old fellow,” the aquanaut said,
"battle-scarred and slower than the others,
but he managed to make a meal off the small-
er fish. In the early hours of morning the hait-
fish schooled and swam away, and the tarpon
left, too—all except the old fellow, He sud-
denly seemed confused, drifting aimlessly
arcund the habitat

“Then an odd thing happened From p dis-
tance bevond the reef came two young tarpon,
They teok up stations on eitheér side of the old
one and gently heeded him awny.”™

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

Cine evening before lan returned from a
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By far the most persistent forager 1 en-
countered was o gray-and-turguoise queen
tngeerfish that had her eye on a succulent
but spiny sen urchin. The triggerfish repeat-
edly lifted the urchin off the bottom by one
spine in an attempt 1o dive beneath and attack
the creature's undefended portion. Each
time, however, the urchin touched bhottom
first sl set off directly toward the safety of
the reef.

Finally the triggerfish charged head-on
at its prev, récelving a spine or two in the
nose while eracking it open. I'm convincesd
that the many triggerfish { hayve seen with
purple noses were veterans of similar en-
counters; they had been tattooed by their pin-
cushion prey.

Annoved Lobster Mounts an Attack

Initial results of the spiny-lobster study
added considerably to the knowledge 1 had
gained the wvear before during Tektite 1
Unlike his colitary New England cousin, the
spiny lobster i o 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 Bay
reefl had remained roughly constant

The census was merely the Arst stage in
our study. During our second week, lannnd 1
turnod to the subject of lobster behavior and
began prowling the sea at night

Like the hasket star, octopus, moray, amd
certain tvpes of shrimp, the spiny lobster is
nocturnal. Only when darkness overtnkes the
reef does he forsake the security of the den
Under cover of night he roams the sandy
plains adjoining the reef, foraging for snals,
avsters, clams, and other mollusks, keeping
an eve out for his bwo great enemies, the shark
und the giant grouper. Few other creatures
care to trifle with an adult Pamgliees: Pound
for pound he 15 a match for most predators:

My New England friends, accustomed to
the massive claws of their native lobster,
consider Panulires a poor defenseless cray-
fish. Although he lacks: claws, Poannlirus is

surprisingly well armed. In addition to his
spiny shield, he packs remendous power in
a set of ten sharp-pointed legs and in a mouth
that can crack the guarter-inch-thick shell of
a vopnch to get at the luckless inhabatant
Those who dismiss Pamunlirus as a timid and
harmless crenture would do well to consider
lan's brush with a six-pound male. Had it
happened to an inexpertienced diver, he could
hive been in serious trouble.

The mishap occurred during a short earlier
dive, while lun 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 voung lobster and was reaching
down to snore it, when some sixth sense made
him glance in Ian's direction

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

Once Tan got rid of his attacker, he told
what had happened. In a crevice of the reef
he hael spied o fnirly large lobster, measuring
n foor and a half mn length After snaring it
with his nvion loop, be picked it up in the
proper  fshion behind the curapace and
started loosening the leop.

“1 must have held it too close to me,” Tan
sairl. “because the next thing T knew it had
pulled my 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 snd managed to free himsell.

Had the accident occurred durnng our tome
in the habitat, Ian'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 scubp geat

One of the mujor purzles regarcding the

Daddy longlegs of the deep, an arrow crali on a midnight stroll am-
bles past black-spined sea urchins and a tomato-red sponge (following
pagis), Tektite divers, logiing countless night hoors with their mingre-
tvpe head lanterns, found that such davtime foragers as parrotfich and
wrasse surrender the reef o a stokingly different nocturnal population
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Science's Window an the Sea

spiny lobster 1% ite ability to trek long dis-
tanices across Lhe darkened sea foor and then
unerringly return to its burrow. Even when
we hlindfolded the lobsters with tape during
nocturnal foriys, they found their way
home. After close observation, we believe
that FPaxulivus may navigate dsing familiar
undersea currents and the sounds of animal
life on the reefs.

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

Barrncuda Lunges ot a Diver's Light

Our nighttime search for lobsters led to
several memorable encounters with other
tenants of the reef. Late one evening, as [an
and | were returning to the habitat, we picked
up a strong ping on our direction finders. We
recognized It 1 coming from one of the tiny
transmitters we hnd attached to various lob-
sters, With our underwiter lights plaving be-
fore us, we tracked the signal to & point nol
far {rom the habatat

Rounding a large corial head, 1 saw the
transmitter-equipped specimen on the bot-
tom, and instantly sensed trouble. He was
crouched in the defensive position lobsters
dssume in the presence of a shark or 4 big
grouper. Plaving mv light in a quick cirele
aroumid me, 1 discoveread a three-foot barre-
cuda hoverning a vard or bwo awiy

Never during our time on the reef had we
actually been threatened by one of the large
nredatore—barracuda, shark, or moray. Hul
I recalled an account by marine biologist Dir.
Walter A; Starck 11 of a barracuda that had
charged his diving light, and 1 gquickly held
my lamp at arm’s length. Sure enough, the
harracoda luneed at the Hght, narrowly miss-
ing Ian and me &s il 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 & massive vibration of the sea, as though
I were trapped in 4 bowl of gelatin being
shaken by a ginnt hand. My first thought was
of an explosion within the habitat. As soon

185

ns the turbulence ces@ed, 1 returned  aod
scrambled through the entrinceway, Thers
stood Ed Chifton, grinming broadiy at my
puziled expression

“How dicl vou hke vour hrst earthijuake
underwater?” he nsked,

The habitnt proved equal not only to
earthquake but also to storms: we were cra-
dled in the massive custion of the deep. Unly
once th six months was the undersen work
interrupted, during an alert for a hurnicane,
and that one veered away before reaching us.

One of the most magical experiences [ can
recall was swimming at night across the sea
floor during a tropical lightmng storm, In the
cttie (uiet of the deep, the landscape wias illu-
minaled every few seconds, as though it were
being swepl by some giant searchlight. |
paused. hvpnotized by the succession of mo-
mentary scenes that fashed before me like
old-fashioned stereoptican slides. The thun-
der itself was inaudille, but 1 could hear far
overhead the steady thrum of heavy rudn on
the ocean's surface.

Discoveries Lead to New Problems

Far sooner than we would have liked, our
vwentieth and final evening arrved. The fal-
lowing morming we were scheduled to slip
for the last time through the luminous blue
well at our feet into'a world that had become
peculiarly and unforgettahly our own

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

The threat to the lobster population of the
Virpin lslands-—ancl possibly of other areas
in the Caribbean—seems to lie not on the
fringing reefs, where Tektite his shown there
= more than enoweh food and shelter to go
wround, but among the coastal shallows and
mangrove swamps, where voung lobsters Rrst
become bottom-dwelling  creatures.  While
Tektite I provided no ready solution to the
prablem, it told us =omething vital—where Lo
séprch for the answer.

Our teammates had been equally success-
ful. By observing and photographing test
arcis around the habitat, Ed Clifton and
Ralph Humnter documented the extent to
which =ea organisms shape amnd alter the
ocean foor (page 275} Chuck Kubokawa de-
veloped ideas on everything from simplified
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By SYLVIA A. EARLE, Ph.D.
[Hustrated by PIERRE MICYN

OONLIGHT KIPPLEL on the ocean

ffoor, crenting phantom shapes olong
the reef As Renate and 1 glided home-
ward, 30/ leetl underwiter, a schonol ol
piant amberick come toward uws in for
mation, swimming a5 ane fish. They turned,
cauwazht  the light, reflected silvier,  drfted
lower, turped denmn, and disappeared  into
the darkness.

Chverhead, several tarpon swam in sifhou.
ette, and | was suddenly reminded of swans
| hatl seen on o winter ndght, streanming peross
a2 meontit skv.

A= we approached the hghts of our habatat,
two other women divers appeared out of the
ditrkness of the reef, and we swam tozether
toward the entry hatch, I emerged first into
the lower compartment, ol Wwel room.”” As
so0n 48 the others had joined me, 1 ealled the
command voan ashore

“Topside?"

"L ahead, lesttomside.”

*We are home ™

[Jeliberately 1 emphasized “"home” To us,
ane of Lthe clearest advantages of our 14-das
sojourn in the sem was that we had become
members of the reef community, occupying
Our owWn Cronny anrong e corgls,

l, i marine botanist with the Los Anpeles

Coonty. Museum of Natural History, was
leadler of the group. My tellow divers were
13, Renate Schilenz True. o Brazilinn-born
Iolomst for Bio-Oceanic Besearel, Ing,, of
Newt Drfeans. Mrs. Ann Harthne, an ecolo-
rist with Scripps Institution of Oceanography
in Lo Jolla, Californin: amd Alina Szmant, a
marine biolorst also from Scnipps<: The fdth
crew member was Pegey Ann Lucas, our
habitat enmneer and a stodent of oceanic
enineering al the Umiversity of Delaware

Renate was studving marine life on o beed
of nontural sen prass, comparéd with life on an
artificiad bedd (page 2870 Ann and Aling were
nbserving the escape reactions of blue chro
mis damselfish from real enemes and from
nstic geometric forme drawn through the
water by o system of wirés and pulleyvs My
jab wias to catalog marme fora i the area
angl to assess the influsnce of grazing fishes
an varwous plants. For her part, Pemzyv was to
report on EHEInEering aepaets of the habial

The guestion most frequently n<ked about
our team was, "Why womon?”

Dr. James W, Miller, Tektite 11 dhirector,
alwavs replied, “Why not#” Nearly anvone in
reasonahly good health cun enjoy the adyan-
tages of living and working underwater

Big Brother Watches From Above

Intfrally, we felt strange 1 the hoabit—
RERL! Illt"l_'.ﬂll.‘-_-l.' WL WwWenre I..Illrll'l"'l.l.'.'"l'l', “l.'“: .;‘HI._]I.I'-t-
ment cormes gquickly—but beoadse we were
constantly watched Our actions and conver-
sattons were monitored by TY cameras and
microphiones transmittme to the commiand
van ashore Likewise, we oould g
own screens and see the watch director on
dutyv. At first, this around-the-clock sur
veilllance gave me a hair-prickling sensation

Alinn fastened o ..E".Il-r.l_'|-'|l.'-'lfl'i' ||J'nl||;r to the out-
side of our shower curtain to tehse the moni-
tors, Perhaps in retadiation, a packige of her
brard of cigarettes was senl down—a useless
em, stnee combustion was impossible an the
hialitat's o -0 vt ut]iu.t'-pll.l:r:', reduced
Irom the normaol 21 pércent to 9 percent

ance At our

Npolatron stwhes barred o —mc-hadinge plhatog
ripihers—rom Tektide s all-female feam exoepl during
teis brled puerbods dpaes 2o g 2R6-T) "To ensure neruri
cy i by panntings, artist Maon joarneved 10 the author’s
West CUnist home, where by phatograpbed her o full
Fektite diving gear tn ber saomming pool —'Te FpiTon
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to compensade for the habitat's 2% thmies sea-
level precwure. Nonetheless, <come wag from
a previous crew had posted u sign above one
of the bubble windows rendine, “In Cpse of
Fire, Brenk Glass!”

By the end of the first day | found myself
completely ignoring, then forgetting, Big
Brother athore. There was simply too much
o o to worry about the censeless serutiny. [
hoped that the reef ammnls would come to
wgEnore uwy just as thoroughly, and continue
their normal activities.

Soon a pleasamt mpport developed with
the watchers topside. Helore every dive, we
had to ¢lear with them a Seemingly endless
st of safety precautions and work plans

The whole scene seemed a little ridiculous
il times. There we were, five aguanauts,
mtently watching what the fishes and other
animals were up to. Meanwhile, teams of
psyveholomsts nnd other treined observers
were intently watching what we were up 1o
And through our own viewing screens we
cotld watch the watchers watching us—while
fishes petered in through the portholes!

Fur from being bored, we resisted =leop,
ate mueils hastily, and spent six, eight, or ten
hours a day outside the hohitat, exploring
coral heads and guietly observing the com-
ings and 2oings of our neighbors,

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

Sunrise Brings a Chunge of Cast

“Topside" I call to the watch director

Lo ahead, bottomeside "

“We are ready to hegin our dive”

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

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

The watch director chuckles.

“Uo ahead. vou wild women. Youareclear ™

The hour is perfect Tor our work. First
light DLirihgs dramatic c¢hangé<s on the reef
MNight creatures—active since sunset—return
at last to their crevices (Mhers go to deeper
water. Dav crealures emerge from various
hurrows and dens. Inless than an hour there s
a spectacular transformation. This is the time
10 se¢ just wh is up to what on the =sea foor.

We step from the hubitat into the bloe well

492

i our flooe and slip ito the dark water. Then
we swim away from the Aoodlights and, with
only our portable lomps o guide us, cross the
reef to o place where we have seen a small
damselfish gunrding it5 egps. Luminescent
organlsms sparkle in the water about ys*®
An occasional bnght fash indicates the
presence of darting hsh. '

5:20 o We find o likely spot at 70-fool
depth and settle down The damselfish are
still 1n their rock crannies; the sandy plan
besicdle the reel 15 quiel ‘We switch off our
lights and wait, Black shades (o gray, and
several damselish cautiously emerer from o
small clump of ¢coral

“Cardens” of Eels Spring Up at Dawn

5135 am. We natice the tip of a sanall black
nase gl the rim of a hole in the sund. Within
minutes, dozéens more appear, and soon an
entire bed of garden eels has assumed the “up
pertscope” position.

By day these lovely slender fish extend
mare than halfway out of their burrows, sway-
ing pnd bending continuously and feeding
delivately gpon passing small ¢reatures. By
night. who knows? Apparently the cels stay
i Lherr burrows, [or although we always find
their holes durmg evemng dives, the owners
seeim W be tucked out of sight, Onece Renate
and 1 watched them retract at <unset, a pri-
toss that ‘began as the sun went down and
lasted nhout 45 minutes

f:00 am. We watch a bicolor damselfish
drive awiy a voung queens trigperfish that
noses ton ¢lose for comfort

Mol far away we find a basket star resting
in o tight knot next to an anéemone. By night
we have seen the same creatures [ully ex-
panded; as they snare plankton in their lacy
arms, they resemble large dollies waving
above the bottom

At last our air begns to run low, and we
return Lo the habitnt Our sense of freedom
and delight is =0 great that along the way we
do somersaults, rolls, and loops

Back home ance more, we have breakiast,
then proceed to the routing of bandaging
minor coral cuts and abrasions

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

"ie, Faul A Lahl discussed the phiepsmenan of [be
huminesrence In “Natures Night Light=" NatmiNaL
L BEOHRAFILC, Julv. 197 ]
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rrass Dbeds, more than LIKKD feer north of the
Voareas, then
return to the reef to observe the spawning
damiselfiish and the grazing herbirvores. With
conventional seub oear the some task= swoudd
require at least three separate trips

Renate and 1 oare stmply wgnored by the
réef population. We it quietly near a coral
head, ond a trumpetfish elides biv, nearly
touching mv faceplate. A lizardhsh lands on
top of my fipper—and stavs there

Mway from the reef, on an open sandy plain,
i batfish allows us o approach, and 1 hold
it gentivoin myv hand: Tt wnigeles slightly and
| release it Instantly a lnrge snapper striloes
the small creasture. Thwarted by the bathsh's
hared surince, the snapper releases it Alarmed

Nalatial, o on tor ane ol my stud

bt alive, the bathizh darts away

Most active prazers—adult surgeonfish
parrotiish, angelbsh, and other plant-enters
seltlom rionge more than 200 feet from Lthe
cover of the reef, lest they fall victim to the
lnrye predntors. As we cruse, | speculnte on
'-I:l' Fiade ol |h||'~|' [Irl'ii.'l'lillr'-. il'l r|I||,' |'|;'|_ nnce of
underwinter fe. I they were selectivels

“A lizardiish lenids
an top of my flippe
—gtindd sty there™
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removed from the sed (and many swimmirs
wiokild Hke to elimmate all shargsl), would the
reel ecology be disturbed? Might the popu
lation of small fish outerow its food supply

We dirl not regard s
A b mijor mennce Phoy were Lhere, butl in
genernl they went their wav and we went
ours. Panic. the greatest nanderwater hazard
af wll, presented no prablem 1o our team; all
fve women were controlled and Al eitse, even
when sticky situations deve

Umnee 1 wis the victim simultaneously of 2

pirks and barrieucls

AIRTR 1

st -clogwed revulator and of o faultv reserve
valve while usthg souba sear 70 [eet down,
some distance from the habitat The instand
loss of air could have been serious, bhul my
hivine puirtner, Pegey Lucas, coolly shared
her mouthpiece. We returned to the habitat,

takineg. plternote breaths from her tank

“Discrimination” Greets Retorming Team

ast dav arnves Ann
and 1 leave the halatat eariv in the morning
[or 1 final look at the now-Tamiliar reef. At

are greeted by five gras

Ohar fourteenth and

'||'i1' cnirance Wi

angelfish, a group we have seen frequentlv on
our datly excursions. They come townard us
owly, gracelullv—eray fish agmnst doown
wv remain on the reef while Ann
andl 1 slipover the edee and glide down o the
erassy plain bevond. There wie gnther o few
pieces of the proen algn, Codinm, and inter,
wear the habatont, place it in & pile o see what
ish will be nttrocted

Within moments, several parrotish begtn

aray water, |

nibibling, then an angelfish approaches—n
the pile, but the sprig 1 hold in my hand!

Finallv, with regret, we return for the lzst
Lime U the habitut, Uhree hours lnter we de
soend throueh the hatchway and swim townrd
shore, where the diving bel]l wilts to carry us
by the surface. Twenty and o half hours later
fullv. decompressed, we slep once again o
dry carth

Throughout the mission special ciiorts b
bheen made to trest the women's team hke 1
mens—no favors, nooextr asstslance, But as
down from the decompression
chamber to the diving platform, we became
aware of a reverse kind of “discrimmation.”

|

we climbae

"W Feturndd to the Trabilor,

teabki i itlternate breaths frone her noank’

S



No other team had been met by an applaud-
g crowd, or griven red roses when they re-
turned! Al of us felta litthe guilty about the
extra attention, because we had done nothing
exceptinnal or different from the other Tektite
team= But we twere the first women to use
the habitat

scientifically, our two weeks hud been pro-
ductive. Kenate showed that the artilicial
sea-griss patch became rapidly populated by
smill organisms, especially algae, growing on
the plastic sirands. They added oxveen to the
water, as well as providing food for grazing
marine like. The plastic bed thus proved ns
productive os natural grass, This principle is
already used in fsh-farming 1n areas lacking
natural vegetation

Annoand Alina’s behaviors] studies vielded
results that oddly were almost the opposite
of their original ohservations and impressions.
To them, it seemed that the faster their plas-
e cutouts approached the blue chromis dam-
selhsh, the gquicker was the petawiy response.
But later study of their films showed that the
chromis really started their escape whenever
the artificial predator got within a certain dis-
tance. Speed of approach was umimportant,

My own studies had turned up 153 different
species of marine plants, including 26 never
before recorded in the Viegin Islands In ad-
dition, 1 was able to make new observations
on the day-night behavior of garden eels and
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 dimselfish.

[n her appraisal of our habitat, Pegey found
it Tunctional and easv to maintain: its most
critical shortcoming was lack of laboratory
space, “Otherwise, it was like living in a Jux-
ury apartment,” she reporied Her recom-
mendation: closer cooperation betwesn scien-
tists and engineers in the design of future
underwater Inhoratories and equipment.

Though our findings were predictably lim-
hed, they will serve to hromden o narrow fieled
of knowledge. Only in the pooling of such bits
and fragments can scientists begin to grasp
the complexities of life on a submerged reef,
und i the great ocean reaches bevond

Each of us has a stake in that endeavor
Through a complex chain of reactions, an oil
spill in Sian Francisco Bay affects the life of
Midwesterners, just as air pollution in Chi-
caeo results inoa less healthy New York City

During many months Tektite 11 scientists
gathered an overwhelming amoumt of data
on Great Lameshur Bay, a healthy, balanced
portion of the sea The results will provide o
model agaminst which to compare—and, one
may hope, o 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. They permit virtuully
unlimited diving time and complete commit-
ment to the work at hand, an absorption that
lirings maximum results

But it i= not just the guantity of availahle
mtormation that makes habitat diving attroe-
tive. There is u distinct difference 1n the kimd
of observations that can be made by an
abiserver who 15 an underwater inhabitant,
rather than a hurried visitor with an atr-
tank passport limited to o matter of minutes
Plantz and animals become familiar not just
as species; but as individuals whose complex
relationships ure the key to their survival

To me, the next logical step in underwater
exploration is to move our lnboratories to the
cnvironment it<elf. 1 envision clis=es in ma-
rine selence conducted underwater, where the
action 15 submarine farming, effective mont-
toring of the ocean, undersea mining and
industrial work all seem closer at hand now
that habitats have been proven possible,
practical devices E‘_‘]
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Our location gives you more [atigde (o vacationing,

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

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

Here in the great shops along Front Street. vou'll find
A plensure oqual 1o e array of magninoent wares:
the genttine courtesy of obr shopkeepers.

Catch your vacation where it's still Summeer in Fall,
And hospitality 18 always in season.

In Bermuda, "0 minutes near.

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

CALL YYUR THAVEL ALENT, D8 WHITL SEEMLUIDA GI0 FIFTH AVE , NEW YO, &, 7 (00508 NORTH MICHIGA AYVE., CHICAGD, L &850



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

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 Qakland, 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 school,
go to school.

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

Amway products who help others to start family businesses of their own... T A v v
show them how to become Amway Distributors...how to join more than T trrELys
150,000 other independent business people who are pare of the free enterprise
world of Amway.

Amway Corp., Ada, Michigan 49301 | Amway of Canada Lid., London, Ontario, Canada.
f—




The Product 19 Story;

As America has become more nutrithon-
conscious, more people than ever are discovering
Froguct |9

It i3 one of the country’s leading
mgh nuiribion cereals

Much of the story i5 on the front of the box.

| he rest of the story 1510 the tuste
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four grains—corn, rice, wheat and oats. officially established minimum
I'he firta texture and pleasing daiy atult requiremants for

tiaste have won thousands of new friends UiTﬁMIHS A0 |EDN
ol all apes. m ane serving {1 62) of
Rellogg imvites you to join the Froduct 13

growing number of people who are discovering
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Interstate Hihw.ays do a better job of
getting you anywhere, but here.

Last vear the accident rate on old System to completion without delay,
highways was more than double the Let’s get it Anished.
accident rate on the modern Interstate 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. That adds up
when vou consider there are aboult
30,000 miles of Interstale now apen.
Bul we still have 12,000 miles letl to
Hnish. We could be saving 2000 more
lives each vear. That alane is reason
enough to push the Interstate Highway

[E CATERPILLAR
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