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Skylab, Outpost on
the Frontier of Space

By THOMAS Y. CANBY

BEENOE R TRIAL WLAF

Photographs by THE NINE MISSION ASTRONAUTS

TRANGE REPAIEMEN, these The
L_‘ short wiry one ts a celehrated astro-

naut—rthird man to walk on the moon.
The other, s lanky space rookle, is a physician
by trade, and by nature a hit of a poet
slranger vel 5 their repair job, Clad in
bulky life-support suits, the men cling pre-
cartously to the side of Skylab, a titanic space
station that beuars an unhkely resemblance to
a fiving Dutch windmill Inside the lab athird
repairman  stands watch over monitoring

dials. Two hundred nnd seventy miles below,

the curving earth onfolds majestic pano-
ramas ol greens, blues;, and browns, pen-
odically punctusted by the black of night

From their perch near the windmill's vanes,
the men can ook along the lab's tanklike
flank and see a twisted aluminum strap. This
2 their target. Without lndder or handholds
they must somehow reach the strap and cut
ity o release a huge solar “wing™ now pin-
wned to Skvlab's side. Onee unfolded to the
stiny, the wing can produce electrical energy,
for which the lab is starving.

MERCLURY fLEMIN

CAPOLLS. For Gfteen vears,

Their task this June 7, 1973, Is withoul
precedent—to salvaee & rq.impll:ratmi =cientific
laboratory, by far the larpest and most so-
phisticated payload ever sent into space.

Skyvlab and the Apolle spacecraft that rides
with it stretch 118 feet from end to end. Sky-
Ink is equipped with unigue nstruments: an
intricate package of solar telescopes; com
plex sensors for scrutinizing earth; ingenious
imstruments for medical research; even a fur-
nace o make dalloyvs and cryvstals in space

The lab's three occupants, already two
weeks on the job, will attempt to stav aloft a
total of I8 days, twice as long a3 American
spacemen have flown before. After they de-
part, later crews will stay for 59 and 84 davs

Conceived i the shadow of Lthe glamorous
Apollo lunar vovages, the 2.3-hillion-dollar
Skylab project is the ungainly flagship of a
new era—an advance bevond the exploration
ol space into its occupation and exploitation

“The Mercury and Apollo programs gave
us our Columbuses and Magellans,” notes Dir
Rocco A Petrone, (Continued on page 451)

MNATIONAL GEOGRAFHIC hns

brought to Suciety members an unparalleled series of reports on the nation's march

o space. Now, combining the adventures of all three SEviab crews and assessing

i spectacular harvest of sdentific discoveries, the magazine continues its tradition of

defimitive, in-depth accounts with this three-part look at the arcomplishments of
America’s firet manned orbiting lubsratory —THE EDITOR
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Sun-ravared skin, Lared by the muissing
heat shield, wears blister =cars and tiarnish
from temperatures that reached 3007 F. A
port designed for astrongmical instruments
louks from the wiarkshop, where heal threat
eret] to destroy bim oand food annl wileash
dledly ases from deterioratimg plasti

To NAsSA engineers the message Toom the
vel-unmanned spaceship wias clear; Shads
Skviali from the sun, or abandon the mis-
sdon. Raring aeainst time, they devised a
huep vyet dehoate |:.'|r--.:-'l| miin -.:|||.|=|-I|'|||
rilis and =ent 10 alody, plas tao alernativi
shndes, in the irst crew’s CsM: Bendezvous
ing with the lab, the men assembled the por
asay stafl in=ide the swelteringe siation atd
extended the shade (A) thrbugh the port
LN el N lywrereil arams I|!l' |.||-
(B, it revduced temperntures dramatically
making the lab habitable The crew ther
comild release the crpplid solar panel (G

Concerned that the parizo] might deter:-
ofite 0 the senrne sun, NASAansiruacted th
el crew o deploy  another rrushiaide
durning aspace walk. Extending two 55-Lou
rods over the workshop, the crewmen un
furled the shade (D along the rods, mdeh a

e Talse d sl

Nattonal Geopraphic, Cctieber ¥ L.



Associate  Adminigtrator of the Notional
Aeronautics and Space Admimistration. * Now
we need our Jamestown settlers, our Pilerims.
Skyviab is the precursor of thess, man's first
outpost on the frontiers of space.”

The lab’s hody, called the workshop, is the
converted upper stage of a Saturn moon
rocket left over from Apolls dave To this
chamber lor working and living is added a
narrower cyvlinder to house cantrols for point-
ing the telescopes and earth sensors, and two
sets of solar wings for electric power. Packed
into lockers are supplies and equipment on &
scale never known in ospace. Skvlab’s film
and film vaults alone—4, 760 pounds—weirh
more than did John Glenn's entire Mercury
capsule with Glenn inside.

Trouble Strikes Within Seconds

On Mav 14 of last vear thousands of on-
lookers watch the great ship, heavy as
Columbus's Santa Maria, slowly lift off atop
the man-made voleano of a Saturn 'V racket
in a perfect, classic launch, Bul even as its
roar reverberates, catastrophe strikes.

As the rocket accelerates, atmospheric drag
clows at the meteoroid shield, s thin girdle
designed o protect the workshop from tiny
space particles and the sun's scorching heat
sixtv-three seconds after launch, al 28,600
feet, the shield rips away from the lab. As
it fhes off, it tralls an aluminum strap that
catches on nn unopened solar wing, tethering
it to the lab. At the same time the shield pries
the oppasite wing parlly open, Minutes later
a staging rocket blast tears loose the partially
deploved wing and flings it into space

Unce in arbit, Skyviab obediently unfalds
its telescope mount to point at the sun Atap
the mount four smaller solar panels blozom
—ithe vanes of the windmill

But Skyvlab, sull unoccupied, 15 a stricken
spaceship. With the loss of the heat shield,
sinlight beats mercilessly on the lab's sen-
ditive skin., Inside, temperstures soar, ren-
dering the station uninhabitabile anid threat-
ening food, medicine, and film.

Within hours, Skvlab Director William C
Schnelder halts countdown on the Saturn 1B
rockel scheduled to be launched next day,
carrying the lab' first, all-Navy crew: Capt
Charles: "Peté” Conrad. Jr, im command:;
Comdr. Joseph I'. herwin, science pilot and
physician; and Comdr. Paul J. Weitz, pilot
Across the country NASA centers and con-
tractors race to devise emergency repairs.

Skvial, Chutpost on the Frontier of Space

At the Lyndon B. Johnson Space Center
near Houston, Technical Services Chief Jack
A, kinzler grapples with the problem of a
makeshiit sunshade to replace the heat shield
amd lower the ovenlike temperaturee. He
ponders a mammoth parasol to cover the
workzhop. But how to carry this in o crowded
Apollo command module?

“I'm no fisherman,” Jack savs later, “but
I am a gadeeteer, Right away 1 thought of
telescoping fishing rods as models for oxtend-
ihle parasol ribs. 1 sent downtown for five at
511,50 each.” Twentv-four sleepless hours
later he successfully demonstrates to NASA
officials how his rods can unfurl a tough
nyvlen-Mylar sheet over the lab to shade i

Simultaneouzly Nasa and mdustrv leams
search for a way to free the stuck solar wing
But how do you cut an ehject on a part of the
ship that seems inaccessible, with not even a
foothold to steady the repairmant

Cut the inaccesyible .. Men do it every
day along the highwiays, pruning limbs from
overhead lines with long-handled shears op-
erited by pulling a lanvard. Nasa machinisis
et about making a collapsible-handle model
that will it into the command module

A potential launch date for the crew comes
on Moy 20, when Skyvlab’s arbit brings it aver
the cape. But repair tools are not vet ready
Already some medicines and films are ruined
Waorse vet, the heiat may be producing a gas
s0 deadly thmt breathing two parts in a mil-
lion couled be fatal. If a salvage mission does
not lift off on one of Skviab’s next passes over
the cape, the station will become a derelic
mwldrift in the sky.

Repairmen (o to the Rescue

Countdown begins for the Moy 25 pass
With only houts to spare, a jel streaks in
from Houston brnnging the parasol. It goes
into the c&M beside the pruning shears, back-
up tools, and replacement medicine and film

Conrad, Kerwin, and Weitz squeere into
the capsule. After n perfect countdown their
saturn 1B rocket, spewing fire and pealing
thunder, roars oloft The voice of Concad
crivekles over the radio; *We can fix anvthing™

With Conrad at the controls, the capsule
pursues the space station. “Tallyho, the Sky-
lab!™ the commander reports as it comes into
view. He jockevs around it, confirming that
one wing is gone—"completely off the bird.”

Later, as they approach the other panel,
Weitz stands up in the capsule hatch, snags
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the wing with n long hooked stick and vamnly
struggles to pull it frec.

Defeated, they approach o dock with the
Inbh. But even this routine maneuver fails.
Fight time: Conrad approaches; eight times
the docking latches fail to lock: The tired men
put on space suits again and moke an rm-
promptu repair of the docking mechanism

On the next trv they dock. After a night's
sleep Weite and Kerwin, using a detector be-
fore entering each part of the lab, find no
toxic zas. “We pass with flving colors,” Weitz
telle Capsule Communicator Henry Harts-
field, the astronmut guiding them [rom the
ground. as he will in repair jobs to come.®

Top priority goes to erecting the parasol,
Carefully Conrad and Weitz extend it through
a workshop port, then expand it over the lab's
scorching sun side. One corner rumples a lit-
tle, but it works; temperatures immediately
begin dropping: Skylab is now habitable.

But the many experiments on board de-
mand far more energy than the four telescope
panels can penerate. Only if the crew {rees
the crippled =olar wing can Skylab fulfill its
seienlific mission

And so, after 13 davs 1n space preparing for
the job and adjusting to their new environ-
ment, the strange repairmen are ready to try

Rehearsals Preceded High Drama

Clinging to the outside of the station in n
clumsy pressure suit, Conrad assembles fve
sections of an aluminum pole, cach five feet
long, as Kerwin hands them to him. Toe one
#nd he attaches n cutter head. MNow they have
their long-handled pruning shears

Weitz, instide the lab, checks off each step,
which another crew has carefully rehearsed
in the simulated weightlessness of a huge
water tank at the George C. Muarshall Space
Flight Center ot Huntsville, Alabama. Skv-
lub passes into earths shadow, compelling
the men to ride out half an hour of nighttime

The craft heads into sunrise, and the space-
wilkers confront their next move: to lock the
cutter jaws on the alummum strap 25 feet
away. This is Kerwin's job. But he finds him-
self enmeshed in o snarl of umbilicals and
tethers. Whenever he tries to extend the pole,
the effort sends his feet flving

He struggles harder. Mission Control,
manitoring his heart rate, see< it sonr from a
notimal 70 beats o minute ta 150. "Cool it for
o minute, Joe" Conrad advises

Radio contact with Houston has broken

i3l

off 4= Skvlab traverses 7 region not covered
by tracking stations After ten minutes of
silence, Nasa hears them talking again
“Sounds like you got it hooked on” ven-
tures  Mission Control. *Yes,” announces
Conrad calmlyv. “Dead center.” Kerwin has
emplaced the cutter after tethering himself to
n ring at the base of an antenna for stability.

Just in Case, o Bone Saw

Now Conrad moves hand over hand along
the pole, stringing a line behind him. His tools
include o pry bar and a wire bone saw from
skviah’s medical stores to sever the strap if
the shears {nil. Reaching the wing, he attach-
e< s end of the hine to it

Another nighttime stops them. The craft
sweeps across the Indinn Ocean. Finally day-
leht ghints ahead ~T can see sunrise,” ob-
serves Rerwin at his perch by the antenna
“Uhyt of Chinee, ‘cross the bay, kinda ™

He pulls the lanyvard to close the juws and
cut the strap. But it resists. “Man, I am really
pulling!™ he gasps.

Then: “Whoops! There she goes,” explodes
Conrad as the strap parts, and the crewmen
burst into the laughter of intense relief. Using
the line, they pull the stuck wing free.

“We see amps,” reports a delighted Mission
Control. The wing panel is already reaping
the treasured solar power. Conrad and Ker-
win reenter Skviab, and the astronaots re
sume their increasingly fambar day-to-day
life in the exotic world of weightlessness

Warries have long pligoed Skylab plan-
ners on this score. How do vou move from
point A to point B when your feet have no
traction? Will the men feel the need of an “up”
and “down” where nong exist? Worst of all,
will they be assailed by crippling motion
stckne== in o roomy a residence?

Skvlab i1 roomy. The cavernous workshop,
37 feet long and 12 wide, 1= lined with storage
containers. Living gquatters at one end con-
tain a small wardroom table, with huilt-in
heaters for tinned and frozen foods. Three
steeping bags Bt incongruously on walls to
save space. ns does a suction-operated toilet

* Ao inspired team effort saved the 2-YitHondollar
Skvlab program from total failare. A Key member of Hhis
wam,; Lt Col Henry W Hartsfield, Jr., USAF, hua been
named winner for 1973 ol the Gene Thomas I White
Spuce Teophy, to b pwarded at Nuatisnal Cecaraphic
Sockety headlguarters in Wishington this Cvtober. The
eropshy is presented nonually to the member of the Unmed
States Air Force, military or cavillan, deemed o have
meiibe the avost skgntfcant contrbigthien in e preceding
weur b the conOnuing canmuest of asrospace

Nurional Geographic, Octiober 974



Squatting on the ceiling m &
wiorld without ups and  downs,
Conrad unidergoes p mouth exami-
natian in Dir. Kerwin's wardrmoom
"ofhce” COnly the first ¢rew eh-
Joved the care of & phyvsician. All
metriberd of the olher fwo, how
ever, bad traimed a5 paramedics
i dlutifully tested one another
every three davs, even drawing
samples for analysis on
carth. Except for early motion
stckness  that
rine crrwiimen, good health reigned.

Eguipped like a modern clinie,

IJII:lI:III

struck four df the

the lab held handeeds of medhdeal
Wems, from asgann 1o bane sows

Forward of the workshop, i smaller chamber
houses controls for operating the sun andd
earth sensors and regulating the lab's environ
ment (pages 445-9)

Reports from the men in the lab dispel nny
doubts about its “Mability
around here 15 super,” Conrand assures the
Er LT
With a httle practice the men almost effort
lessly move objects that on earth weigh
mare than a hundred pounds

habitabdlity

The men dis-
cover that when they open containers of liquid
Toods, droplets waft into the atmosphere, com-
mg to rest on instruments or the grid floor
When they open a drawer guickly, objects

Inevitably, vexalions arise

floating inside tend to slurp out

Several times Mission Control pile< on too
miany chores al one time
calls them to task. “About two or three times
now - vou got us doing thines where we got 59

Conrpd gpuickly

preces of gear out, and vou gol us running all
over the spacecraft " With the mr thus cleared
he adds, “MNow I'l go a
cedure Tor yvou.”
The huge workshop invites cavorting, The
wn try flips and cartwheels while moving
from place to place. They learn to sprint
around locKers ringing the workshop, gaining
more Lraction the fasier they go. Canrad an-
nounces that with a little more practice
“1 might add not on company time"—they
will demonstrate their prowess on TV

el and do this [Aro

Skvlab, Outpost on the Fromtier of Space

“MNobody bas anv motion sickness ™

On a dav off they are ready to televise the

“akylab 500" To the muasic of 2001, thes
speite] around the lockers performing a daring
repertoire of front and back fips They turn
graceful cartwheels and glide horizontally
like cruising sharks The capers “ought to be
pood for ot least an Emmv.” applauds Mis-
ston Control. “We've just had offers from
Ringling Hrothers, if vou can bring that
show down to earth™

Three-way Concerd After & Bandguet

The day off also provides a chance {or
extra earthiazing from an 13-inch window in
the wardroom. At one moment Weitz can see
“tlear up into Canada and clear down to the
hevs.” (hiher recréntion—darts, bopks, play.
mg carrds with holders that won't float off the
wardroom table—cannot compete with their

untiue window on the world. (For somet

ing
of what they saw, turn o pages 4/1-95.)

[hat evening Conrad and kerwin dine on
prime ribs of beef and Weitz on filet mignon

gracious living indeed compared to the
pastes nnd concentrales of earlier and maore
spartan davs in space

Later, before the men slip into their sleep
cocoons, tape cassettes and earphones trans-
[orm Skviah into an orbitine muzic hall Pete
Conrad plavs country and western, Weits
listens to popular tunes, Kerwin enjovs ¢las-
shcnl s

Early in the flicht Kerwin answers the
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Spreading
Skyvlabs
crippled wing

| Jihe aiitovs vestuiniag el
ane! hes canght sraonst its side

rapghty, held thin sluminum
trun entwnvled with  ereenshoerd

emnant W] !E'-. Pty Tt b shietdd
el To start the flow of the puane)
tally needs clectncity, the hrsl

CroveE  TIEiL=f e oW SV ErR Thi nl
miost  inaceessible strap  and  pall
e Lhe ponrlerons sin
spacewalking o tickle the thsk
Loonirarn and Rerwin sOreu I'lﬂi'l: Lo
ections of long-handled pruning

heors such as those ysed for cuttins:

tree fiomibes 'his done.  Kerwn
lower) extends the shears until thes
Vs HE CIESEMIAE- SLTE Erryjis-
i i | I i yanddl | i

reaiching the wing Moving along the
handle, Conrad trmals o line that he
iacrhes to the wing, then Rerwin
miph the strap. Mow., to unfold the
panel, the two men brase ngainst the
i atidl vank the wing frée, in ac-
ton thnt sends them sonersaalbmg

the lengih of thear tethers (top)






guestion about human orientation in zero
gravity, “You do have a sense of up and
down,” he tells colleagues on earth, “and you
can change it in two seconds, whenever 1t's
convenient to you. If vou go from one module
into the other and vou're upside down, you
sy to your brain, ‘1 want that way to be up,’
and vour brain savs, ‘OK, then that way is
up.’ It's strictlv eveballs and brain”™

The men find that they have to shout to
be heard. “We're hoarse all the time,” notes
Kerwin, This is because sound carries poorly
in the lab's thin atmosphere, only a third the
pressure of earth’'s Rerwin also discoviers
that for the same reason he can’t whistle
“You've gat to hold yvour lips a little farther
apart,” advises Weitz

A change takes place in the astronauts’
appesrance, a phenomenon space travelers
have observed hefore. Part of the body fluid,
ni longer pulled by gravity into the lower
limbs, has migrated upward, Their faces fat-
ten and cheeks rise; Conrad calls it “our
Chinese look.™ Also, their spines, freed of
gravity, have lengthened. Each astronaut huas
erown at least an inch since lnunch. They'll
lose it quickly after the mission ends.

Crewmen Aim o Battery of Telescopes

The men pursue Skylab's scientific exper-
iments, invelving complex devices whose
functions—and  malfunctions—will largely
dominnte their lives in space

Kerwin, the science ptlot, has already acti-
vated the solar ohservatory, Eight telescopes,
as much as ten feet long, cluster inside the
structure that holds the solar panels (page
462). Five telescopes view the sun inits X-ray
and ultraviolet wavelengths—radiations that
our stmosphere cuts off. A sixth telescope,
biocking out the solar disk, creates artificial
eclipses for studying the corona, the sun’s
little-understood outer atmaosphere, best seen
from earth during natural eclipses The other
two scopes televise images of the disk, serv-
ing as eyes for the crew as they search {or
mrgets to study.

Taking turns at the telescope control con-
sole, the crew members grow familinr with
solar features—lacy filaments and promi-
nences. turbulent netive regions, and huge
“holes” in the corona that may spew high-
speed streams of the solar wind

Avto-racing buff Conrad is not distracted
{rom a down-to-earth interest, the impending
but postponed Indianapolis 300. He is not
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surprised when Mission Control tells him tor-
rentinl rains have again delaved the classic
“We can see the weather,” he savs as Skylab
whisks them over the cloud-covered Great
Lakes region

The solar phenoméenon they want most to
spe is o flare. The largest of these owesome
eruptions gsunlly last only an hour or so, vet
send billions of tons of matter hurtling out-
ward, bombarding the earth with X rays and
particles that disrupt communications, and
may even affect the weather: The astronauts
search intently for a fare amid the features
writhing on the TV consoles. An alarm will
alert them if a flare erupts while the console
is unmanned

The Sun Ohliges at Last

HONK! HONK! H-O-N-K! The fiare
alarm blares, and Kerwin mans the solar
telescopes: The crew have forgotten to dis-
connect the device as they pass through the
radiation-charged South Atlantic anomaly, o
region where enrth’s magnetic ficld bends the
Van -Allen radiation belts abnormally close to
the surface. The anomaly has triggered the
automatic alarm,

Dhays later, with Weitz at the console, the
alarm blares again, As he zeroes in the tele-
scopes, Rerwin announces to Mission Control,
“I'd like you to be the first to know that the
pilot iz the proud father of a-genuine flare.”

On earth, solur scientist Dr, Giugeppe Vai-
ana of American Science and Engineering,
Inc., hails this look at the solar eruption as
“hundreds of times better than anvthing we've
had hefore.”

A battery of six cameras, covering the n-
tire visible spectrum and part of the infrared,
surveys the surface of the earth passing be-
low. Another camery's vision is so acute that
even at this altitude—farther than from New
York City to Washington, I). C-—it can spot
trailer trucks on the highways;

A scanner, recording the distinctive “sig-
natures” of vegetation, can tell a computer
not merely that a crop is corn, but what type
—field or pop. A radarlike device can detect
the height of ocean ripples within inches: A
randiometer maps the ever-changing regions
of ice and snow—vitnl factors in navigation,
water supply, and weather forecasting

In rapid unseen sweeps Skylab takes crop
inventories of Holt County in Nebraska,
studies land use in Indiana’s Wabash River
basin, measares the extent of strip mining in
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Chio, charts the drainage svstem of centrad
Florida

By midflight, erew and ground personnél
are conident about completing the full I8

day mission. But Skylab is seldom Tree of ail-
\ camera blows its fuses. Water pipes
clog. Telescopes jam; lines lose pressure; gy
roscopes misbehave
thiet “one of these davs one of these nieces of

ments
Conrad remarks wryly

Fear 1= molhe (o work right the first time we
take 1t out”

With each breakdown, ground
feverishly to figure out a repuur and transmi
the procedure to the erew, who almost invari
ghly restore the device to action

TEWs Wik

Yissiom One 5ets 0 Record

In midl-June the crew surpasses the §8-das

flight time of the
Sovuz 9 (The three cosmonauts of Sovuz 11
!4 dayvs but perished during descent.)
Lonrad, kerwin, ancd Weitz cross a new fron

e

Her—into & world of the medical unknown

Already, subtle changes have been taking
place i the men's bodies. On day 13 Kerwin
falls to complete a routine designed (o test
hig carchovascular svstem, indicating that his
neart and circulatory system have so adijusted
1o weirhtlessness as to reduce thelr ability to
withstand the stress of earth’s pravity, Soon
Weitz too 1= unable to finish a tes

Hut the men leel no decline in health. For
half an hour each day they exeroise on a bi

cycle device that also penodically monitors
their metabolizm

Cutside Skylab, one of the battery units
damaged earlier by the heat has <huotl down
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“Lentlemen.” elatedly,
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muzzle of the teles e mount With i touch ns
lght as the other was heavy, he uses o squir-
rel s-hair Drush to whisk-away @ stray threpd
Al once ground astron-
GIMers 88 an 1mpmvement in the Image

For Conrad and company, the title “Fix-it
Crew” 1s secure
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Skylab, however, a four-thruster unit for ma-
neuvering their csM springs a leak. Bean
switches it off, vet manages to dock expertly.

“Here's our home in the skv,” Lousma an-
nounces. Soon the men are basthing around
insidle the station, turndng on lghts, fans, and
air conditioners; getting the feel of the lab.

As they work, the men detect the onset of
symptoms spacemen dread. One man's face
grows warm and he begins to perspire. All
feal stomach discomfort, and one vomits
Motion aggravates their queasiness; and they
slow their work pace. Soon it becomes ap-
parent that the men are soffering from
motion sickness,

Caused by zero-gravity effect on the inner
car and apgravated by the headward shift of
body fuids, motion sickness has afflicted
nearly half of all U, S space voyvagers. Sky-
lab's spaciousneds may magnify the hazard.

“We're just not as spry up here right now
ns we'd like to be,” laments Bean, " None of us
has been able to eat all our breakfnst. There's
a desire to just lie still for a while."

The men take motion-sickness tublets, but
they fall behind in stevedoring cargo from the
caM and activating the lah.

Weightlessness also plavs tricks on the two
minnows “Both these fellows seem to be com-
pletely. disoriented,” Garriott reports. They
are swimming in small loops. Scientists hope
their behavior in zero gravity will give insights
into the effects of weightlessness on man.

Spoce Age Ark Loses Passengers

Elzewhere 1n  the menagerie, disaster
strikes. The pocket mice—with tiny trans-
mitters implanted in their bellies to record
their phvsical reactions—as well as the fruit-
fly pupae have been carried aloft to study the
effect of weightlessness on their daily “sleep-
wake” cycles: But electronic controls on their
environment capsules short-circult, and the
two space colonies expire.

Bv dav five the crew i much improved, a
fact they happily demonstrate by televising
the noon meal. “Food tastes a lot better totay,”
asserts Lousma At last the men look forward
1o embarking on their scientific work

Earlv the next morning Garriott and Lous-
ma ciscover that a second set of thrusters on
the c4s has sprung a lenk. This leaves the
capsule with only two of its four sets operable,
jeopardizing ite ability to ferry the crew home.
And the failure of two sets ralses concern that
the rest are soon to go.

460

The specter of a vehicle made inoperable
in space, carrving it stranded poassengers
eternally through the void, has always lurked
in the wings of the manned space program
nasa puts Kennedy Space Center on an
emergency schedule to prepare the third
crew's rocket for rescue, and weighs ordening
the men to return before their remaiming
thrissters give out

By next day Astronaut Vance Brand, flving
the csM simulator at Houston, has rehearsed
two entry procedures that can bring them
home. Fear of an aborted mission retreats.

The crew beging intensive studies of earth
resources. A 6,000-mile sweep surveys 8 big
Pacific storm, croplands of Colorado, an ml-
rich area of Oklahoma, and natural resources
in Louisiann; measures sea roughness in the
Gulf of Mexico; and charts rivers in the brond
Amazon Basin.

How to Tuke a Sea Census

The astronauts find themselves unlikely
participants in a fishing derby of armada pro-
portions. Scientizts with the National Oceanic
ancd Atmespheric Administration (NOAA) want
to know if the ocean™s temperature or its
color—as influenced by sediment and plank-
ton—<an be used to indicate the abundance
and location of fish. Skvlab's sensors and pho-
tographs can tell them much about the ocean.
But how do they estimate the fish lifte? A co-
lossal pame-fishing experiment is organized.

Coordinating with Skylab's pass, 138 boats
fan out in the northeastern Gulf of Mexico, At
dav's end the sportsmen-turned-scientists
turn in their records of 121 boated fish—and
dutifully and happily réeport even the ones
that got away. Eventually their data will
be compared with Skyvlab's,

On-August 6 Garriott and Lousma suit up
for a space walk to spread a new sunshade
over the rumpled original, and to replenish
snlar-telescope film. Even before they open
the hatch, they marvel at the spectacular cy-
clorama of earth below. “Just passed over my
old stomping ground of Michigan,” Lousmau
reports enthusiastically, “and it truly does
look like & grest big mitten”

After they have spread the awning, tem-
peratures begin dropping in the workshop,
Logsma reloads the telescope cameras, then
tnkes o moment to compare the space walk
with practice sessions in the Huntsville water
tank. Up here, he notes, “it’s one heck of a lot
farther to the bottom of the pool.”
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programmed 206 hours at the telescopes, they
have spent 305—capturing a bewildering
71,700 photographs of the sun in all its violent
moods. They bave repaired the lab in the fin-
est fix-it tradition, conducted 12 student-sue-
gested investigations, and gone far to establish
man's ahility to survive sustained space tray-
¢l They have flown sround the world 858
times ona record vovage of 24.5 million miles

Third Mission Joins & Space Visitor

Encouraged by the adaptability of the sec-
and crew, NASA sets for the third a grueling
goal of 84 days, the limit allowable with the
lah's dwindling store of provisions.

The mission, to begin in mid-November.,
cames at a propitious time. From the outer
redches of the solar system the comet Kohou-
tek has appeared, threading its way through
the planets toward a historic loop around the
sun in late December. Skyviab, above earth’s
obscuring atmosphere, offers a unique grand-
stand view,

For Skylab's final mission NaAsa has chosen
three rookie astronauts, but they carry im-
pressive credentials Marine Lt Col. Gerald
I'. Carr, the commander and an acronautica)
engineer, has plaved a key role in developing
the Apolle lunar rover, Appropriately, science
pilot Dr. Edward G. Gibson is a solar
physicist, author of atexthook, The Ouiet Sun.
Col. William R. Pogue combines the talents
of & former Air Force stunt pilot with those of
a mathematician,

Troubles start carly. Countdown inspec-
tion crews, routineély poring over the Saturn
rockel, discover hairline cracks webbing the
bases of its giant stabilizer fins. Technicians
work feverishly to install replacements
(Mher tiny cracks are found, but computer
analysis verifies that the rocket is structurally
sound. By November 16, six davs late, the
fHight clears for lift-off.

Never has an Apollo capsule carried <o
much gear. An additional 160 pounds of gro-
ceries, including high-enerey food bars, will
replenish the lab's larder. Ketchup and film
replace items lost during the early heat trou-
bles: two cameras and other equipment fly to
greet Kohoutek. To mnke extra room. tech-
nicians remove the capsule’s vibration pad-
ding and use clothing instead

"Coming at yvou, Skvlab," announces Gib-
son ns the thirtieth manned launch to leave
the capé reaches orbit. Seven hours later the
lab comes into view. “She looks pretty as a

Skylab, Owtpost on the Frontier of Space

picture,” reparts the communder, and docks
expertly,

Forewarned by the last crew's malaise, the
men have taken medication to ward off mo-
tion sickness Nevertheless Popue becomes ill.
That night. to aveid the disorientstion of too-
quick exposure to the spacions lab, the men
sleep in the csM.

Like their predecessors, the erew find them-
selves overwhelmed by the task of unloading
thousands of items from the csM, then finding
places Lo stow them in the lab. Nevertheless
they delight in the workshop's wide-open
spaces. Libzon finds that a room into which
he floats mav look unfamiliar, but as soon as
he rotates his body to the “up” position he re-
calls from ground trainers, “then all of a sud-
den my mind would flash and sav, ‘Ves, I
know where I am.**

Heeding earlier experience, the astronauts
follow the preseribed one and g half hours
ol rigorous exercise daily. They put impres-
sive mileage on n briefense-size treadmill de-
signed by physician-astronaut Dr. William
E. Thornton

On Thanksgiving Day, Gibson and Pogue
spacewalk to replace the telescope-camern
magazines and repair a jammed radar anten-
na. “Boy, if this isn't ever the great outdoors!™
exclaims Gibson as he relishes a look down at
the blue Pacific Ocean north of Guam.

N sooner have the astronauts restored the
antenna to life than a control gyvro expires
Three of these 130-pound wheels, spinning at
9.000 revolutions a minute, contral the sta-
tion's roll, pitch, and vaw. Two of them can
still do the job, but if another fails. the sta
ton must resort to its thrusters, whose fyel
reserves are low

That ¢vening the men sit down (o a lonely
but ample Thanksgiving dinner: prime rib for
Carr, turkey and gravy for Gibzon, chicken
and gravy for Pogoe.

Crew Perdormance Lags Mysteriously

Passing dayvs bring home a disturbing fact
Ground and crew are out of step, The astro-
nauts complan of being poshed too hard:
ground crews feel they are not working long
or fast enough Concern mounts that some
mysternious lethargy is threatening the men's
execution of their mission.

Analyzing the problem, NasA officials
trace its origins to the last hectic weeks be-
fore the flight. A bewildering accumulation of
projects was added with little or no training
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—new medical tests, new scientific experi-
ments, new pieces of gear to stow. Many of
the 20,000 movable items in the lab have not
always been returned to designated lockers,
resulting in vexing hunts, Improvising ways
to operate much-repaired equipment drags
the crew further behind schedule

“The basic problem,” concludes Program
Director Schneider, “belongs to us here”

Crew and ground have a heurt-to-heart
discussion, and the air clears. "A guy needs
some quiet time to just unwind if we're going
to keep him healthy and alert up here,” Carr
tells the ground. *There are two tomics for
our morale—having time to look out the win-
dlow, and the attitude you guys take and your
cheery words"

Solar physicist Gibson, manning the tele-
scopes, finds the sun relatively docile for
weoks At last it cooperates again, this time
with a cataclysm that the grateful Gibson
lauds as “bheautiful" An unusual spear-
shaped ¢loud hurtles out 2% million miles

A High Wide Look at Earth

With Carr and Pogue alternating at the
controls, Skylab's sensors scan earth’s surface.
In great swaths they survey the West Coast
for geothermal energy sources; assess strip
mining in Ilinois, Indiana, and Kentucky;
record dune patterns In Africa and Asia

Expanding their terrestrial studies, the crew
converis the wardroom, with its picture win-
dow, into a miniature earth observatory. The
men have taken preflight cram courses in
oceanography, geology, and other earth
seiences. Now, seeking out suggested sites
and targets of opportunity and snapping them
with hind-held cameras, they provide a new
ook at previously little-known physical fea-
tures of the earth.

The Falkland Current, sweeping from
Cape Horn up the Argentine coast, captivates
the observers. (leanographers, following
their descriptions of 1= strange “hght green,
almost Auorescemt” flow, conclude that what
they are sceing is a vasl river of plankton,
the bread of the sea that sustains nll other
marine life. On several pusses the astronauts
notice the green current weiring a huge splash
of russet-—possibily a vast swarm of red plank-
tonic krill in the cold Falkland.

Roving the planet, the men detect upwell-
ings off New Zealand, and see a newly active
voleand in the Galapagos Islunds. They sur-
vey Argentine wheatlands, visibly growing
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greener as the mission progresses. On north-
erly sweeps they record the winter metamaor-
phosis of the St. Lawrence River from busy
waterway to ice=choked stillness.

Mid-December brings a pass whose beauty
burns itself indelibly in their memories

“Kill the lights” murmurs Pogue, locking
down into a nighttime of extraordinary clar-
ity. “There's Acapuleo at night.” Soon they
s¢e¢ the glow of Guadalajara and then of Mex-
ico City, “laid out like a five-pointed star.”

Ahend the men make out the Texas coast
“frorn Brownsville to Houston, Beaumaont,
Port Arthur ... Holy cow!” New Orleans
takes fery shape, then “the whole Florda
peninsula” Finally they look down on the en-
tire eastern Upited States;, aglitter from
Detroit to the Atlantic. “Like a spider web
with water droplets on i1,” marvels the space-
craft commander.

Secking Better Metals and Crystals

Firing up Skvlab’s cylindrical furnace, the
astronauts hecome Space Age alchemists,
seeking to manufacture crystals and alloys
unattainable on earth

Because of the villain gravity, which affects
materials as they solidifv, ovens on earth pro-
duce crystals and alloys possessing only a
small fraction of their potential strength and
uniformity. These defects, sharply hmiting
advances in electronics and other technolo-
mes, might be erased or drastically reduced
by manufacturing in zero gravity.

Nor is space an unlikely place for a smelter,
“The nation's vearly needs for these special-
ized materials can be met with guantities as
low as a few hundred or a lew thousand
pounds,” asserts Dr. Ernst Stuhlinger, Asso-
viate Director for Science at Huntsville
“These can casily be produced by the Space
Shuttle"—if Skylab proves the feasibility.

Busily the crew melts earth-formed crys-
tals in the furnace, allowing them to solidify
again in weightlessness. Later, scientists wiil
analvze these “made-in-space” products, to-
gether with crystals and alloys produced by
the previous crew.

The space station, never in perfect heslth,
shows ominous symptoms of another gyvro
{ailure, One of the rotating wheels 15 ocon-
sionally faltering, sometimes with a “little
hiccup,” at others with a less wornsome
twitch. No known cure exists,

The approach of the Yule season finds the
crew in high spirits. On Christmas Eve, with

National Geographic, October 1974
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their families gathered in Mission Contrel,
the men train their TV camera on a tree
fashioned from food containers. Christmas
messages How up through the teleprninter.

Acting om o hint from the ground, the men
discover hidden presents from their wives.
Gibson reports that Skylab's northerly swings
have shown much toy-making activity in
Santaland, “so my kids have got some hope,
hut they had better keep in line at Jeast for
another day,”

Spacemen Follow a Christmas “Stur”

Like the Wise Men of old, Carr and Pogue
go forth to follow their Christmas “star”—a
space walk to observe the comet Kohoutek,
For hours the men train cameras on the
comet, now so close to the sun as to be invis-
ihle to the eve, With Pogue “halding me fike a
cansnge under his arm.” Carr reaches as far
as he can with a screwdriver o pry open a
stuck filter wheel and restore an X-roy tele-
scope to operation. Their tasks require more
than seven hours outside Skylab, breaking all
space-walk records.

Oin the day the comet ducks behind the sun,
Dir. Lubod Kohoutek, its discoverer, visiis
Houston to congratulate the men on their ob-
servations. Next day Carr and (sihson emerge
from the lab 1o greet the comet as it reappears,
Aglow with vellow and orange, the dainty
visitor awes Gibson as "one of the more beau-
tiful sights in creation I've ever seen” *

With the end of the mission in sight, Gib-
son intensifies his watch for the actual mo-
ment of birth of a wolar Aare—something no
other Skylab crew has captured an hlm. An
understanding of this fiery convalsion could
help in man's efforts to control fusion as a new
source of energy. Day after day the physicist
glues his eves to the monitors

On January 21 Gibson focuses his atten.
tion on a suspicious active region that seethes
and writhes on the sun's west side. Suddenly
a bright spot intensifies and grows, and he
begins o rapid-fire picture sequence. Here
Gibson gambles: Film is nearly exhausted,
and he may be squandering it on nothing
Hut as he watches, the bright spot mushrooms
into an eruption that leaves no doubt: He bas
caught a flare on the nse

Two days lnter the wavering gyro begins a
period of il health that persists through the
rest of the mission. But it no longer poses a
threat, now Skylab's thrusters could see the
flight through.

Ay

Carr and Gibzon make a final trip outside
to collect the solir cameras, then the men set
about closing down their home for the last
time. After packing the ¢sM, they leave a
parcel containing food and other perishables
—a “time capsule™ whose state of preserva-
tion can be examined by later visitors to Sky-
lab, “be they Americans, Soviets, or little
green men,” as Schneider puts 1t

“Say good-bye for us,” calls up Astronaut
Robert L. Crippen in Mizsion Control. “She’s
been a good hird.”

“It's been a good home,” agrees Gibson ns
thev back the capsule away from the lab. “1
hate to think we're the last guvs to use 1"

When the crewmen descend to their Pacific
splash site off San Diego on February 8, they
bring with them space records that may be
destined to stand for a decnde. In their
epochal journey of 84 days they have circled
the planet 1,214 times and traveled a stag-
gering 34.5 million miles. In every phase of
their work—solar studies, materials proces-
sing, earth surveys, student experiments,
medical tests—they have accomplished what
wns asked of them and more

Skvlabh's Third Crew Comes Home

In Houston Julie Gibson and Helen Pogue
witch as a television film shows the recovery
of the capsule by the Newe Orleans only hours
carlier. As eager fingers work the hatch, the
women lean forward in their seats. They, ton,
have endured a long and lonely vovage.

The door opens, lraming a beaming Ed
Gibson. Grasping the sides of the hatch, he
slowly, carefully pulls himsell erect ngainst
the now-strange sensation of groavity.

Next appears a grinning visage wreathed
in a bushy beard. “ls that Bill?" exclaims
Mrs. Pogue. “l can't believe it!" Finally the
commander emerges, also heavily bearded—
iast to leave his spaceship.

“That was- the wvisible part of Skyiab,”
obiserves Rocco Petrone at the final splash-
down. “Now comes the scence”™

“Wie will be living with Skvlab's achieve-
ments for a long, long time," affirms NASA
Administrator Fletcher

Certainly =0 the solar scientists: Deluged
with more than 160,000 unigque imuages of
earth's life-giving star, they already can see
that the existing theories are oversimplified

“Harthbound vlews of this dramatie visitor from the

adige of the solar system appeared o the Augost 1974
NATION AL GEOGRANHIC,

National Geagraphic, October 1974



uave o rewrite the texthbooks, for
this is a vastly more vialent and com plox s
Lhan man has ever Kknown before.

For medicnl investigators the basic gues-
tion already may be answered: Humans ap
parently can physically adapt to space flights
ol interplanetary duration. But this i< the tip
of a scentific iceberg. Undergoing stresses to
which men have never before been exposed
for so long, the astronayts offer insights into
the human bedy that promise o medical spin-
off for all mankind

'I'lu-'_-.' wll

Sotentists SiH 0 Wealth of Data

Earth scientists; too, at present have only
scritched the surface of the mountain of
sEviab data But already they find

* Passible ore and oil deposits, including al-
luvial strenmbecds high in the Sierma Nevada
that mav harbor placer gald

* Promising Gshing groands, charted through
abservations of ocean currents and areas of
upwellings

* Surface hot spots hinting of geotheérmal
Energy sources below.

* Intnguing “hills"” and “vallevs™ undulating
the ocean surface, perhaps reflecting the
tapoEraphy of the seabed beneath

* Surface indications of subterranean water
solrces in drought-stricken West Africn

* Ocean eéddies that may play o significant
role 1 world weathes

* Conbirmation thot satellites can map re-
mote regions in mere days instead of the
vears required by conventional menns

And Irom space ovens such as Skylab's will
come scientific confections. Crvstals grown in
zero grivvity, some of them many times larger
and more uniform than those made on earth,
could lead to a new generation of computers
Metals mixed in space, including ane com-
pound heretofore unknown, show promise of
vastly supenor electrical conductivity

~ow truly a ghost ship, Skylab will silently
circle the planet for six to ten veirs more
Then, ber orbit decaving; the ungainly craft
will plunge bock imio earth’s atmosphére, 1o
burn up long before reaching the surface. By
that time a Space Shuttle will likely be ferny
ing patyloads regularly into orbit. and hawk-
cved satellites will routinely monitor ouwr
crops and forests and oceans

Such nre the leracies of the velv-duckling
space station that has become the stately
swan ol sclience |:|

Siviah, Outpost on the Frontler of Space

Elusive wvisilor from afur. comet Kohoutek
upper right, swings toward its histone sweep
biehind the son last December 28 A skviab lele-
=scope blacks out the sun with 4 dark occulting
disk, center, permitting the comet to be photi
graphed at a ime when the sun's dazzling leht
hlinded enrthbound observers

Earth's Junar companion passes almost before
the sun on jJune My 1973, as seen by n ground
cantrolled camern while Skvlal was unmmanned
Lo s day the moon swung directly between
parth and sun, bringing a total eCpse (o parts
of Bouth Amernea and Africa Skvlal's [eisitinn
nere makes the bodies appear out of aligrnment

S+hHY
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22 Looks at

s EARTH ROLLED STEADILY
under them like a colossal librars
riobe, Sky
north bevond the ntitude of the U S

b carried hér erews

Lanadian border and south nearly to
Uipt Horn, crossing 70 percent of th
Manel’s land aren In the striking pho-
tograph at left, made by Lousma as< the
second crew reached the lab, the delta
of the mghty Amazon veins the junile

Skvlali's earth sensors plaved dual
riless to wather information about the
Phaned, dnd o perfect mstruments ol
technigues Tor Tuture =atellites
manned stations. An wrray of six fixed
camieras, gnother for high resolution,
and the astronauts’ hand-held cameras
photographed surface features. Other
mstruments, recording on masneti
tap, meastured the reflectivity of plants,

the

solls, and water. Racar micasiores
mlbitude of Innd and water surfaces

e sepsors’ obiectives read like a
catialogue of earth scences: to survey
croplands and forests, wentifv 2ot and
rock vpes, map natoral features and
urban development, detect sediments
and the spread of pollutants, =study
clouds  and the sea, determine the
extent of snow and ice cover

Collabornting in these studies were
more than 140 scientific teams from the
United States and 20 loreign countries
(Mten, as Skviab passed over g sife to
be explored, scientists were busy below,
simultaneously gathering data from air
craft and on the ground Comparing
their “pround truth” to Skyvlab’s find-
imgs, they would learn to recopnize the
special radiation “signatures™ of earth
ohjects for making automated satellite
inventories of the globe's resonrces

¥
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[he

siriking enlarsement of Skvlah's ima

EET]
he frame above shows Florida's Tampa Ha
viaclhll Air Force Base appesrs &5 an gngulag

erk on the Interbav Peninsula. extendine into

e bav at conter Clock shows time anil EuEnce
of the phitograph

enlarged nearly 50 Umes (left), the mrport
comes into focus Arrcralt show apran o standbs
ipran at lowner lelt, hesice the maian runwav, T his
combnation o PEMCER =M COWVOTREL T ":.'Il
sl Uulinn makes such phaoloeraphs edieg fiar

5 2 X | - I
mapEine and urban-development studies

1‘5 ITS MEETING with the Father of Waters
i Lhe Oty Baver join

GO LR
Flowndwalers fed v beavy rains and spring et
From far 15 t .1'|1'--I-=i: il |.I|;'|.' in Rvnl

e bl nbandoned oxl s =';_-_"|-

the wnthing and

t-lnelen Mississippi (following pages

3 LR
(. earhier mean-
ders, Lying like a thread ncross |

. orires A bt i
the Illinods prairie, Interstate 57 strenks south
inwartd off-Hooded Cniro, wedeedl between the
anversng torrents

Hoth with cameras and thelr own obhservi

tiins from the wardroom window, the st

codilel make guick and acdurale

ipprradcals of
Noddding. often diffcult on the groond










IR iaheiva I'|Iil:|l||.|.-|'-ul i

engEths (top







_""'I ROPE AND AFRICA nearly collide
dat the S Libraltar, dividing
Spuin, upper, and cloud-daubed Moroceo
by a scant [he fameid Rock, a
Hritish crown colony, cups Gibriltar Bay
at the Mediterranean end of the strait. In
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The Sun As \ever
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U'wo hundred and seventy miles above the with astronaut e, Willlam  Lenomr, who

earth makes an excellent vantage pont for spake Tor the scientists
SLkvinbh's solar instruments. The sun™s ultra- Lrround or fight crews could change th

viclet el X =y emissions here ares not ab lam 10 paanse. Lo hanging condibions on

orbed by the '.'.'.I"I.:ZI . .'.i:!I".-!-l":'.F" & i can e e sun. Fol |"=..'.|I'|li| L _] AMUATY 1. AW, B
recorded directlyv, exposing o owealth of - Howaliian l|||--|_'|"-.'.||'-:'_'- spotied a L iy PO

fTormation unavaliabie to astronomers on the nence erupting. Immediately the mdormation
surface. Also, the extremely Faint outer at-  went to a NoaAs facihity in Houston, 1o the
mosphere 6f the sun, the corona, can be seeh "Cznrt prresenting e olar scientist 1§
In detatl ffom the ground only during ran duty, to the Hight director, to the capsal
totnl solar eclipses; a few minutes al o tim communicator, andd hinally to the crew. Ina
Ahove the atmosphere, =kviab could obseryi miatier minules, :"'-.:-|..'|l TEIeSCOPES WETK
fhie corona nearly contanuous! phserving a untagues formation of materal
[hese advantages governed the selection speeding outward through the corona
of Skvilabi'ys dala-gatherine telescopes twio =ivinhy marshiled the larges! nele effort

:"'I.I Ostriments, one !.-nri _"I._i1'-| FICAT S0 Ly observe the sun m the hstory of man Now
ence and Enginesring. the other from Mar- omes 4 less visible but equally exciting and
shall Space Fhght Center: two wltraviodet rewarding eftort—_to tum the data we 00-
nstruments from the MNaval Research Lab- Linniedd intiy Know leodg

aratory and a third brom Harvard College i
High Alttude Observatory in Colorado
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CObservatory, and a coronagraph from t
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instrumenis. Some 150 solnr observers in
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Control and display console,
localed 1n Skyviab’s multpk
docking adapter, mives the au
EROr & umigue ook al thie sun on

s 3 3| '
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ey mwms bl ey SEAY g ; - : | 8| ht | II
o % ki ¥, il . : i h M Cenbel. FiIE rignt hand rests
) lt—."" e ;

on the control used (o point the
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ler meference COVEeErs the ois
rlay soreen al lefl

While working at the console
Lilirson s et woere orsed 1nio
the triangular grd,. leaving

bath hanids e
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COLOSSAL ERUPTION, one of
the mightiest in 25 years, spans
a third of a million miles
along the sun’s rim. The
outflying gas appears to be

a hwisted sheet in the process
of umwinding, perhaps a clue
to magnetic forces controlling
prominences. Hol spots form a
belt of bright blotches on this
color-enhanced ultraviolet exposure
made on the final mission. []

MAVAL RISEMCH LARONATONT AND NASL
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A\l #rit and go af 65, Jude Hart churns across a steallin ereck, Jude hawled the first steel oil
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the track throuwgh the forest, the lres

T iKINE sSUcCKInNg S0uUnds A they ralled
throueh huly-deep mud of spring. Un

I Ic B the =eat in front of me, Jude Hart reached

t with a switch gnd siapped the mulé on

the rumj || Rufe." he samel "“1Lont maks
thiat |':-|r-| dio all the work.” | leoked at [ueks
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loose, ranged ahead, happlvsplashing through

lovely sprime day, and we

Jude's hop dogs, exultant al being on

mul It was

th i

in the ald lor waeron

TE ke

I he wa |-|'-.-|l||' arounid
here put it, we were in hog heavel

Pine Island :

dark stream winding among the big

Tude remned up Belle and Rufe and looked &t
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1 wagon in here
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if the creelk s swimnun'
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TEE 5L then
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head sroundd, grinned, and said, "By #olly, the
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Hig Thicket—the remnant of a dark and men-
acing wilderness that once spread across more
than three million acres of east Texas: Not the
iamiliar Texas of the big sky and far-off hor-
zons. This was a region of enormous trees and
scattered swamps and black-waler sloughs,
lnced with dense tangles of vaupon and Gt
and interspersed with open savannas tha
looked like the plains of Africa

It was onginally the home of the panther,
the hear, the woll, and the ivory-billed wood-
pecker; later it became the denning-up ground
of antislavery javhawkers, moonshiners, pnd
an pssariment of desperadoes; thugs, and mis-
anthropes, along with more-peaceable folk
with a taste for ploneering.

The Thicket was fabulously tich in timber,
otl, and game Oul on Pigeon Roost Prairie
the passenger pigeons were so thick during
migration that, in Kountze at mght, people
claimed they could hear teee branches crack-
ing under the weight of the fiocks. But the
pigeons and the bears and the panthers were
killed out, and some oil Belds ran dry. The
timber was logged. and lopged again

Today a casaal traveler drivingthrough the
Big Thicket country passes miles of orderly
tree plantations, where the voung pines are
dressed to the right and covered down like
platoons of infantry; passes the old il felds,
where a few slowly bobbing pumping jacks

<till suck a last drop of oil from the earth,
passes  housing subdivisions and roadside
honky:aonks, barbed-wire fences and no-
trespassing signs. He might well ask, “What
Big Thickets”

Well, it'e «till there—or some of it i< But to
find it vou have to poke around in the eddies
and backwaters of the country. And if vou do,
vou still find a Big Thicket, of dark and
mysterious forests; and wild creatures, ghost-
Iv wistons, and an independent people so in
touch with the past that the words that come
from their mouths are history

like visiting another century. It's not that
Jude 15 okl for he's only 65, which makes
him & mere tad of a boy in this country 6f old-
timers. It's just that when the 20th century
went marching off to the future, JTude staved
pul. He still travels the woods with team and
wagon, still plows his garden with a mule
“It's easier mechanmcal, but T just like to be
old-fashioned, 1 guess™
I'd gone to zee him' at his hittle farm near
Batson to plan our trip to his hunting camp,
and ns we talked he kept rummaging around,
digwing old-timey things out of the back
room and out from wnder the porch: his
grandfather's Harmon saddle, which Jude
still ricles, an old fire pan that hunters used 1o

HAHUING AROUND JUDE HART i1s

Wedge of jungle,
the Big Thickel once
covered three milhon
acres of et Texas
MNow  rallroods  crosxs
i il wells punciure
I, aml logeers have
cut over most of it Yet thousands
of acres of wild country rematn—
are i the last known haunts of the
ried woll, and mavbe, just mavbe,
the ivory-billed woodpecker After
decades of dizpute, it now appears
thut Congeress may set nside 100,000
acres a5 g national preserve (left)

AL Ernest Spell’s harbershop rear
Sitshee iright) vou can. naturally,
get o hadrcut. Ut you can stop by to
oy m little pickine, plucking, sing-
ing—ar tale-swapping, the Thick-
et's mnst perfected art

Ax Bill Brett of Hull observes,
*You tike a fella that don't know
now tootell a lie, ond generally he
an't @i too many friends "

Nutfonal! Geographic, Octoher 1974



hil with pine <plinters and sel alizht s thes
' larkness
he talked

It was typical of

collil spol the eves of ieer In t i
s he s

vt e the 1hickel

nowed me thess Lreasures
if has
stortes | was o hear a score of times—a story
i backbreaking work and hard timies

“When [ was 13 my cdaddy died and | re

but I went to work in the woods,

fused to oo o | was small and lhittle.

ollar six
bits a day, Caught the log train a1 six in the
marming and if 1 gol in at nine at night 1'd be
fape til] be warm
Kainme and cald didn't make no difference—
varmintz than men

Wl ||||
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wee wis miore hiki

He fished an ollstone out of lbis ooclke v

whetted away with an old Cnse knife, its

blade worn to little maore than a shiver. "1 was

i sRkitider-horse rider—I'd rnide with the cahle
e oul into the woods and
ine to a loe 1 hel

paller back at the steam enpine would reel i

Fromn Lthie slEam el
thev'el hook the | e dlram

in. Pulled a 1,808-pound horse over on me

.illl'-' 5 .|I -]I' il !'l'_' EXW T C0E0 L NTNALT] I'Il!

ane teenee
if thev'd killeedl him at

brine him in tll they'd ki

N !|||" '.'|||I,!| |..|

Kl off thot eve
iwev'd throw him on that log train and
| varmint.

Tude who Introduced me to hog

'.."il"ll'l.

cutlercd |atterhy

e
haul him in, just like

It was
Bunting the reputation of the pig ha
bul in east Texas it s st

y noble beast. Traditionn

1 ||rl'\-:-III_'|'I 'J
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Hie Thicket of Texa

Lhe {orest Lo

then rounded up and

have béen allowed to run free in
ELTEN on Acorn mas
Killed when food ran short. “These old razor
LHAn

FHAWETITL,

dogs” Jude said
and uiterls
curved “tushes” e

formudialle as

DACKS Ore smariel

Thevy are also [as

brave. | he bhoars, with
eled sharp s knives, are s
any anmal on the continent

with jude and a couple of men i then

thurties, Ravmond Hobbs and Birt Thor
il

weEnt out atter hogs

ih. Mavmaond and Birt are e ol |||,.-,-

olintry throuegh and throueh

SIrong,. reEngy,

Youne men ke them tend to leave the Thiok-

¢l nowadiays, but these two had stuck

Raymond with a job for the telephone com-
all T

" . | 5
AV, B WOTrK on ol Tmes

BULTY
returnine (o Lh whenesver he b
moaney saved up “These wood
I want to be,” Birt said. Simple o

Ao
tenpth of rope; |
|

W Last J'-l.l'.llf-'-ll-:_ Cali iyl [
i il dlrae it LI LTIN[0

would [asso it tie it

furthisr tatlemnge o a e An old boar b
lushes
slash vou with the points

vl dlown mnd brulsi

il || |.I|' TRl
Al b A i: I=

LTI :ll' k

rrown. into full

BTV B

Dle on vyou somie, :Ial:l_'..’l'--:ul =il “It's those

inel d-vear-ald boars that are bad

wWhat do | d

i
: ey 2 ||_-_|| AN
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Jude grinned. "“Just don't try to outran him,
‘rause vou can'l. Some folks look for a tree Lo
climb. | like to pet myv hack against o trée and
kick "em off with my boot. You might tryv that.”

“aure,” 1 said.

We entered the wonds near Sarntoga with
five rattv-looking dogs. “For hog hunting we
use what we call cur dogs,” Jude <nid. Fine-
bred does lack the bottom to tackle a bad
boar. But in the Thicketl peneritions of rangy
mongrels have been bred into o race known
s hlack-monthed curss They have sensitive
noses, stamina, and courage

With the dogs ranging in front of us, we
witlked through the woods The day was hot
[t had rained so much in preceding weeks
that the woodland floor was covered with
and it was like walking through u
steam bath, Cur boots sucked in the mud s
wit threaded our wiy through loblollies and
tall palmetios

A long time passed, but the dogs fatled to
sirike. Jude had to lenve us m the early after-
noon, and the three of us went on. “Listen,”
Ravmond said finallv. We stopped and cupped
agur hands to our ears. At the very threshaold
of mv hearing 1 could feel rather than hear
the deep votw, you of & cur's baving. "'They're
on o one,” Ravmond smd. “Let’s go”

We went deeper into the swamp, The pal
mettos grew higher till they were above my
head. We got into a brier patch, ind the spimes
snageed in my clothes and raked my skin
Ravmond and Birt, tnll and fit, moved guick-
v. I caught up with them only when they
stopped to hsten for the dogs

Finally we reached a stream, swollen from

wilot,

5100

i k! O TR 1]

Beercannus  ameriednus  connol
survive amid wild fHowers (lefl)
when Cierpldine Watzon, naturalist
atdd conservatinnist of Silshee, lewds
a Beld trip Blooms adorning: the
rusted] can include verbenn, splder
wiort, fnd =elf-heal. To many local
restddents, the rich botamical diver-
sitv of the Bir Thicket has meand
oily more kKinds of undererowth 1o
clenr for planting But  attitides
change; ma=t pow agree  poarts
chould be preservedd

A lucky bouguet of horseshoes
blossoms on A restored blacksmith
shop st Herntoge Gamden Village
mear Woodville (lacing pagel, For
harkeountry. work, the horse still
clops where pickups fear-to 2o

FRREE dAH I j

heavv rains, impassable “They must have
swim i1," Ravmond said We histenid for a
lang time, but the dogs now had got hevanid
our hearmg Ravmond lifted to s hips a
graceful, translycent cow horn, passed down
through generations in his family, and blew
a series of stodent blasts, 8 primordial sound
that macde my skin prickle

He said, "They've got 2 boar baved up. If
it wiis a pig or a shoat thev'd have killed it
und come in by now., We'll have to mive it up
They might stay all night now."”

“How will you get them back #”

"They'll backtrack themselves to where we
let them out and wait for as. O mavhe they'l
just go home” When | objected that wed
brovght them miles and miles by truock he
lnughed. “They alwavs find their way home,
even if it's fiftv miles. It might take them a
couple of davs, but they make 1"

He looked around at the palmetto jungle.
“Laet™s qee if we can find our wonyv out of here,”
he said. “Sorry we didn't find vou o bad boar.
You'd have seen some action then”

“That's all right.” [ as=ured him

ERALDINE WATS0ON hns brown hair
st going now to gray, a higure |-'=L'||I'L
slender by long days in the woods, and

the energy output of a nucléar reactor. A
largely self-taught botanist, she is building
up one of the few significant collections of the
Big Thicket’'s plants, finishing a book on
Thicket wild fowers, suding an endless
stream of conservatiomists and Journalists
who visit the area, and working in the move-
ment to protect part of the Thicket in a
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100,000-acre national park or nalure preserve.

As a fAghter for her cause, Geraldine is
formidable, but when 1 went on a field trip
with her, she seemed more like a lady Johnny
Appleseed. She carried a bundle of ladies’
tresses orchids from an endangered. area to
transplant in the woodland we were visiting,
a beautiful tract along Village Creek

We walked among huge scalv-barked pines,
hundred-foot-tall magnolias, gray-barked
beeches vou couldn't reach vour arms around.
Geraldine pointed out lady ferns and Christ-
mas ferns, their fiddleheads just now unfold-
ing in early spring. tiny orchids not yet in
bloom, vines of sweet-smelling vellow jas-
mine. She found a marshy spot, got down on
her knees, and planted the ladies’ tresses.

muokes the Thicket so specinl”™ she =aid

In a soft enst Texas drawl, pleasant on the
ear, she explained that the Hig Thicket was
an ecotone—a biological crossroad, where a
wide variety of plant communities meet and
intermingle; plants found in the Appala-
chinns and plants found in the tropics, even
plants characteristic of the deserts

Geraldine counts seven distinet types of
plant associations in the Thicket, with thou-
sands of specles. There are 40 species of
archids, 26 of ferns, and four of North Ameri-
ci's six genern of carnivorous plants

On that frst tmip and others Geraldine
showerd me cactus and vucca, sphagnum moss
and sticky-leaved sundew, huge cvpress and
great oaks with resurrection fern growing
liki pale-green fur along the branches. She
pointed out graceful but voracious pitcher
plants (preceding pagel. A lizard bad fallen
into one, she =aid, and “the plant’s enzymes
had devoured him down to the skeleton”

Onee wlong Village Creek she stopped and
smelled the jasmine-scented air. 1 spent my
childhood in virgin woods" she said. "“Our
house was in a beech-magnolia forest, and
nearby was virgin longleal pine, and we'd
walk in there in the afternoon—it wis cotl,
there among the big trees and the wild flow-
ers. [ can just close my eves and smell the air,
and I'm back home again.” She looked around

“IT‘S THE BOTANICAL IMVERSITY that

at the forest and said, “We ought not to lose
these things."”

It was easy enough for me to share Geral-
dine's feeling for the Thicket's remaining wild
lands. Three vears earlier | had visited the
Thicket with ornithologist John Dennis to
sparich forthe elusive ivory-billed woodpecker.

The spectaculur ivoryhill is one of the rar-
gst creatures on earth, It has been considered
extinct off and on stnce the 1920's, and orni-
tholosists argue with spirit over whether any
at ull are still alive. John had seen an ivorvbill
In the Thicket in 1966, bual on our trip in 1971
we found no firm evidence that the bird still
extsted there

But even if the ivorybill is gone. the forest is
¢till alive Red-tailed hawks patrol the op-
lnnds and red-shoulders course the swamps;
and wood ducks squeal from the dark sloughs.
There are signs of otter, and the beaver are
roming back, and once on a rainy afternoon
in the woods, sitting by a camphlire eating
squirrel stew with Jude Hart, we heard the
long melanchaoly howl of & wolf. Not the tim-
bier wolf—it's doubtiul that they were ever
here. It was just one of the local wolves, o
cross, probably, between the Texas red woll
and a covote, but nevertheless one of the best
af all sounds to hear.

Thicket should be preserved in its natu-
ral state has raged for vears: A bloe of
active and wvocal conservation groups has
fought apgainst—primarilv—a  handful of
timber companies that own most of the land.
The Kirby Lumber Corporation, a subsidiary
of Santa Fe Industries, and Temple Indus-
tries and Enstex, both subsidiaries of Time
Inc,, control more than a million and & half
acres between them. Traditionally these com-
panies huave resisted efforts to remove large
blocks of land from imber production. It has
been a classic confrontation between those
who want to preserve wild land and those
who want to u=e it commercially
To Geraldine Watson and other naturalists,
the vast pine plantations with voung trees
sprouted up in et rows aré ecological
abominations: to timber-company foresters

AH&TTLE gver how much of the Big

0Old Friends and dear embrace at a church reunion near the Little Rock settlement. Kin,
friendship, and faith bind the people, who provide as they can and trust in the Lord. Earliest
Thicketeers were fugitive slaves and outlaws Had Sam Houston lost lo Santa Anna in
the Texas War of Independence, one story goes, he planned to retreat into the Thicket
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Yoice of the chain saw 15 heard in

the land oz o logeer strips a pine, held

v by a hvdraalic cliw
rightl. Where trees seem to grow lke

beans, logging ha= been a continuing
boom that o1l nelds, close to peternmng
ik, lave [

Lirsar-cutting to the QuICK, A5 SEen
north of Kountre ibelow, right), b

left desolate barmens where stumps

and all other
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lor iomorrow = f

elective harvesttng methodds

What old-timers Knew—that per
nilic burning of foregt Boors (helow)
""':.'I CHeCs |.i!-|.'.'_'-|: IS Ls atidd
underbrush—modern forest-manage-

ment technicians also favol




the plantations are places of ytilitanan and

v beauty. Happily, within the past yeas
the timber companies and conservation
I..I'- ¢ COMeE Ciiser 10 38 COMmMpromise
that would save nf the old
wilil A= this 15 written
it appears likelv that a Bip Thicket National
Preserve, admanistered by the National Park
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miy well Decome remiin

HERE SHE 15,7 squd 1L €. BEason. "I hat's
Huldy, We call her Huldy cause she ain'l
nothing but a hull,” Indeed

Hefore me, sl el
encrustation of Neches River mud, lay o 1949
Ford pickup truck. Huldy had no doors; no

snmiewhere beneath a

muffler, no rear fenders, and no bed save for o
crucle wooden platform. Hualdy did have huge
tires webbed with chains, a power winch off a
WI'CCKED
witlds, “I've pulled her i halfl i few omes.”
L C. said

and o frome patched topether with

“winching her out of mudhbaoles

L O chimbed onto the seat—a pid of foam
fired up the en-
ine, and bollered over the unmuffed roar.
ErOm |:|1'rl.- O I vou 2080 LO ieave all MeErcy
behind. ™ And took off with a lurch

el particularly wanted to sapend some time
up on the Neches River with L C. A small
knottv-lnaking woodsman of 50, he I an un-

rubber over noked springs

lender of a clin known locally as
“Thg People

The Dog People, so named because they
have traditionally hunted deer with the aid of
dogs, are offspring of 19th-century ploneers

who obtained theéir lnnds by sgquatter’'s rights

el

anic] for vears they have been involved in bit-
LET I"I'.-.'-:"'.I'l"l'f'* with timber COMpPARIEs OvVer thedr
land titles. They detest sportsman’s clubs and
AEAVAaLE Eame Wi

ens, and they disdain miost
constituted authorty. They
Loy patrol their fences with sholgons

are tough hom-
M=, apt
n the crooks of their arms

CHE we went through mud that would

1ave




Fable for o Thicketl encounter? Tree frog
w the snake “Croak™ Ribbon snake: N
reply. Moral: “Climb and the workd ¢limbs
with yvou; croak and you cronk alone™

5210

resiched the running boards had Huldy pos-
eessed them. The hupe tires threw sheets ol
gumbo up over the back of the cah. I looked
at the dashboard. The gas gauee registered k.,
the temperature gauge H, the ol gauge zero,
aril the ammeter said “Ins"™ The brake
pedal, 1 observed, lay fat on the floor, “Hey,
L C." 1 velled, “does this truck have brojes#”

“Heck no,” he'shouted back. “1 don’t want
her to stop, I want her to go!™

L. wrestled Huldy for six miles, most of
which, | am sure, were below seqn level, while
the engne backhred and the tires goused and
epiun. Eventually we reached the little shack
that 1. C. has built on the banks of the cafe
au lait-colored Neches River

There | spent three dayvs with L L, s 22
vear-old son, lames, and his son-in-law, Chi-
ton McGallion, The provisions L O took
along for the trip consisted of four loaves of
hiread and & bottle of ketchup. Buot the Easons
wre nocustomed tn fiving off the land.

The frst pight we went hunting swamp
ralibits, James carrying a powerful head lamp
and a shotgun—the Entons consider rifles
tove for city dudes The night hunting ‘was
spooky. Once when some animal went crash-
ine off through the woods, 1 was so startied
that 1 gasped aloud “Hoover hog,” James
whispered. It wae an armadillo, the nickname
4 bitter reminder of Depression times, when
Thicket folks ate the armored creatures for
want of anvthing else

Later James picked up two points of hght
in the beam of his lamp, swung up his gun,
aned shot two big swamp rabbits within two
seconds, If T'd had reservations about the
sportsmanship of jacklighting rabbits, they
had pretty wiell evaporatod after a day with
only bread and ketchup; they totally evapo-
rated by the time James cut up a rabbit and
fried it with flour gravy. It was delicious,

E TOOK LONG WALKS in the old
river-bottom  forest, and L C talked
ahout his childhood=—ol working in the
fields from dawn till dark on cornmeal soup,
of watchine hi= mother plow all day and
came in and have a baby that mght, of pawn-
ing his horse to buy, for his wedding at the
are of 18, his very first pair of shoes.

For the Eason familv hunger was afreguent
companion. “Once Momma traded some eggs
for thive 22 shells,” 1. C. said, “I was nbout
| 2ovpar-old, o Bitle old bitty thing, but I conld
shoot a gun. I found the biggest old doe deer

Vattenal Geographic, Uctober 1874









that ever hved, and [ shot that son of a gun
Men I heard ahig horse comin’, 1 just Ioaded
that .22 and zat down on that old deer. The
e warden roche gy, and 1 saied to him, fT'm
hongry and my brothers and sisters ic honery
and 'm gonna Keep this deer, If 1 have to I'm
EONNnAa K1 vou:

“He leaned way over 1o that saddle and
seraleneal his ale headd and seucd, 'l beliese vou
mieam tL ITTH Lt VLl |-_-. Phs tomoeeE Ol o=t On ol
od here and dop't come back.” | €aid. *1 gol
little brothers and sisters ik on that hill
anrl when they get hongry 'll come back”
1l that's the way we survived

EING AROUND THE EASONS—and
a dhifferent

world to me. They were river-bottom

N N T [ |:|| I-:_|'| !Il'llll!r_ CYI T

people, deep country, with no education to
speak of and many of the prejudices vou
wonld expect guickdempered, inelined Lo
ElEe dispules in |-|':-.-:| ml wavs 1 wat Yan-
kee, nnd o city dude to oot Yet | -':,I';." firil
ing things 1 liked aboutl these peaple

They'd promused g mutoand friend that
thev o show me the river and take goodd care
of me, and | got the feelineg that they'd hein

oflf wild baars |I.II'-:'--|'-.II':-:'|"| A1 E]d 1|||"'.'|| Ir'

inv hiarm befall me. They were honest, prowid
[ therr woodderaft, and, though very poor, thes
wiers tolally willime to share whot they had
And their love of the land was ceepand strong

Cme dayv, looking ogt across the broad
hrown Hood of the Neches, L C. =aid, “1

ainl sad aboul nary o minute of my hife”
Then he looked nt me and asked, “IDid vou
VT BAve A p AT Vo reallv lovedr” 1 nodded,
amil L C. looked back at the river and said
"I il hadn't been {or old Neches River and
the fish and the same, we never would have

made 1. There ain't nary anotheér place for
i

i ] his 1= all af it 've kept cace of the land,

['ve kept care of the omber. I ain't got nothin

what I've got, I'm settin” on 1it. This is my
whole e Hit's mineg, and nobody's gonna
take it from me, not as long as | draw breath
nrid punpowder burns"

The Thicket has a teadition of music, home
made and country fresh, that goes hack to
FRL Wwlien I |'ll|l|l' I'-|.:|||' Frided les It O COTT
stalkz and sawed at them with bows whittled
mm pine splinters, Sadly, it's a tradition
that's dving fast nowndavs, under Lhe on
slaught of the ublguitous MNashville sound
But vou can turn up some good old-time

music if vou really work at1t. T

Y DESL TS

iI:II._' |r-“|I Kl i ;rllllrlll

he sign ain't what done it sayv= L
Eason (whove) of his feht to keop the lnnd
where his children stand meard (fopl Now

thial jawboning has replaced shinting, he's

been offered $250,000 {or bmber rights. But

o won t sell the things he loves

Ly
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vou can hear is gospel singing, and the place
to hear that, no holds barred. i= at & Pente-
costal revival meeting.

I went to one near Liberty with the Rever-
end John Alpers, a mediome-size man with the
large-size voice necessary for a Pentecostal
preacher. The little country church held
about forty people: men with hands that
showed hard work, women in homemaide
dresses, barcfoot children.

The preacher picked up a guitar and sald,
"“We will now sing number 23, praise the
Lord—'There Is Power in the Blood.'" A
man with a harmonica and &8 woman with a
tambourine joined him at the altar, and suad-
denly all the peaple in the little church were
stamping their feet and clapping their hands
and singing their hearts out, making the
whaole room shake when thesy hit the chorus,
“There is power, power, wonder-working
power in the blood of the Lomb. "

The music was raw emation. Across the
aisle a girl in a pink blouse began to scream.
She stumped her feet and ran around in a
little circle. Then a big red-haired woman did
the same. The harmonica plaver had put his
mstrument down and was waving his arms
slowly in the air. He sind owver angd over
atrain, " Praise the Lord " The large red-haired
woman by now seemed almost hvsterical.

Cn a pew across the wisle two smail bovs,
harofoot, lav wrapped in each other's arms.
They were sleeping peacefully.

strong in the Thicket, so does a belief in
the supérnatural, which is so mixed with
real history that it's hard to tel]l where fac
leaves off and imagination takes over. Every-
where yvou go vou hear legends—legenis of
ghosts and visits from the deéad-—and won:
drous visions, of huge panthers, alwavs
black, thut screnm with the voices of women,
of burted Spanish gold, and phasphorescent
balls of fire that follow travelers
1T wanted to investigate ane of the stories
—a mysterious light that for decades has
been seen along a stretch of arrow-straight
road near the town of Saratoga So one night
| went searching for it with the perfect com-
panion; the former editor and pubbsher of the
Kowuntze News, Archer Pullinpm—who is
something of a legend in himsell (opposite),
Archer 15 o shapgpy giant of a man, 72 years
old. He masks an eve to aid his double vision
and wears a printer’s-ink-stained rag over his

FUEIJ:‘LMEH'I‘ALLS‘]' RELIGION runs
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shoulder to help his arthritis, but he still looks
s if he'd been put together with oak planks,
antd his good eve gleams with the zeal of a
crusading journalist

He made his little weekly, read all over the
territory, feisty and sometlimes outrageous. In
his réeular column Archer took on all com-
ers with such tenacity that a stuffed snapping

turtle in the Big Thicker Museum was named
Archer in his honor,

companies who logged in the part of the

Thicket he loves, the low swamplands
along Black Creek and Pine Island Bavou
He concluded one of his columns by writing,
*S0 who will go out with old Arch Fullingim
to the Holy Ghost Thicket and lay down in
front of the bulldozers?”

The “"Haly Ghost Thicket™? What did he
mean, | asked, as we drove out the dark high-
wity lowartd the road where the mysterious
light was supposed to appear

“Now listen #t me,” he replied. ¥ can tell
I'm in the Big Thicket by the feelin’ I get. It's
a kind of religion to me. Down there along
Black Creck, I call it the Holy Ghost Thicket
—you gel a mysterious, supernatural feelin’
You loak at those vellow and green toadstools,
und the overstory of trees, and hear the birds
sing., This i= where 1 get the charge, the feel-
ing, the—the Meks."

Near the ghost town of Bragg we turned
onto a dirt road that ran into the swamps
Archer told me something about the history

of the light. A traditional Thicket story was
that a railway brakeman had been beheaded
by the wheel= of a passing tratn, and his shade
still stalkerd the woods at naght with a lan-
tern, searchine for his head

There was a time when people came from
all over Texas to see it, and it got downright
dangerous to travel the road at night, for
many of the ghost hunters came armed and
shotat any light they saw. “One night," Arch-
er satd, 1 came out here and this Pentecost
preacher was standing an top of a truck with
n loudspeaker, saving, "God has sent this
light The eénd of the world is coming.'™

A mile down the dirt road we parked and
turned out the lights I waited, full of the pro-
fessional journalist’s skepticism, Ower the
vears I'd learned that flving snucers, abomi-
nabile snowmen, poltergeists, Loch MNess mon-
sters, and other mysterious phenomena rarely
appear in front of reporters

"[F« FAVORITE TARGETS were timber

National Geographic, October 1974



The mieght wias hlack and full of stars, On
oth sides of thé roand the trees pressed in
dark against the sEv. In the swimps bevandd
frogs charped and ratcheted. The meht adr
WIEL I|:|r.|;- heavily scented with spring

What was that there, among the trees?
Couldn't be a light, T told myvsell Eves play
ing tricks. Gone now, anywin

Virmin. And it was a Hght Dim, a tiny poin
Hut suddenly 1 grew brighter, a hot point of
light, for all the world hke a finshlight back
w left of the road
[t moved It grew brighter still (page 528)
Then abruptly it dimmed and went out

"That's fantastec,” 1 said the words alowd,
| Know, because | had a tape recorder with
me, turned on. Later, when 1 played the tupe
ack, | Tound that | said “That's fantastic”
or "1 can't helieve it" over and over apgain

amony 1ne treds 1ust to t

through the next hall hour, for the Heht ap
pearen séveral more Uimes. MNow 1L wias 4
point source of lght, ke a fashlight beam;
then 1t .1.|||_|1'.'|"'|'|| 1 a dull elow. the color
ol & pumpkin

[ tried to convince my<ell that it must b
Lthe headlight=: of auptomobiles on g blacktog
highway eight miles down the Ghost Rogd

their beams contracted by distance and fil-
tererd by the bhrnnches of the overnrching trees

[ promised myeelf that 'd return to make 3
proper experrment, o determine once and fol
all the nature of the mvsterious light Yet at
that moment my rationad approach seemed a
it ke whisthng in a gravevard. “ Now that's
something, ain’t it#” Archer Fulhngm saad
when the hght appeared apain | am given

neither to superstition nor mysticism, but th
spirit of the Holy Ghost Thicket Inid its cold
nands upon me then, and 1 shivered

FlE HOLY GHOST THICKET—ves
| =al by mh oak-log campfire
ile gombo with my hog-hunting
companions, Kayvmond and Birt; a wry old-
tmer named Emmett Hobbs: and Bill Brett,
whase job s postmaster of the Thicket town
f Hull, but whose true calling i= historign
il conservator of Thicket lor

Helore long the stories began, old stories
burmished from (he venars and the telling
pround a hundred campfires. The voung men
grew guict. Hill and Emmett batted the varns
w0ft a3 shuttlecocks back and forth across
the fin

The time old John got caught in the Thicket
And made 1t out with his hands torn raw, and

Bie Fhicket of Texas

P e KQUNZENews |1

w99 Physicals €7 I'Iirl:y»r Says ";—‘E
27 Weigh It Goofed B
150 or Less In Dozing

COhpamions and mavhaw jelly too: Archa

Fullingim makes them both tart He ran
the Aounlse Newy for 24 vears, adopting s
his motto o saving of Chief Crarsy Horse
“Une does nol zell the earth upon which the

preirpehe walk mpghting with bils good eve, be

has bilasted timber hifmes and oolitichan
thike 1n s column “Both Barrela”
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Deep in the Devils Pocket, a swamp near Bessmay
reflects (s own stately bmages (left). Called s bhaveall from
the assoctation of gallbersy holly and red bay and sweet
gy trees, such remnants of the Thicket primevid shield
alligators and orchids

Vrmadilles that mviaded the Thicket from Mexico
(above) were served up in Depression davs as “Hoover
hogs." Now the armor-plated mammal Ealls prev 1o few
enemies ather than mudomobibes roarineg down country
raads An outing of duckhings (helow) paddle hehind a
mama wondl duek, Uhnee a threatened specles, the woid
eluck s increasged i numbers in recenl venrss andder the

jrroleciion ol Famde Rws
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A tella save Loy iy, 1 oo W NOW You I

I.I .Il { |||__| II:II:ll ';lll 'llli-' I 1% E ATL L
with vou, and old lohn savs, “Well, itften H,
¥ il LT | | 11k ! 1§ ] KTy i i |I.ir 1 il I

Lige mnel N oo el olid Ju b
[ don't it no [ that hop ‘cause h
e JTone ountry and heard th
Wy A1 L' he T cled L) el 200 NSl
the fog he circled round and come to hi
Wl L3 Vi i il ML v iR
e Was
The stories drop from them like sweet-gun

legves in auiumn, stories of horses and cattli

and panthers and bear inid the men tl
HAave Rnown Ll EIves ey 1ORE S0t
I' mmet A% I.:|| 5 i buiet Pl i .=|||
wWs eilch ther seECurl bR TANLEINLR R i
sk, 1 - 2o woark op for hime Bac)
then th ctors would nde to their pauent
But now people aren't v each other the wi
thi il i
Remember thi LA Bill =a | wrosd
i II. il b I"I illllll' ||| LI I |I| LRI
the wourd with 1 it of the sto '
il r WE it i 1" 0 || |
P We hud to E sl
II|| Ll i 'I i & M |r |l| il Wi Li
keep {ron oughin’,. | LI el coupd
Lhev'dl haller 'Croup’ and UF [he Keroseid
LI | R _l.llil
| |-| {1 L5 I | II.'-'- | I 'III III

L1 nuch room, nnd I hope wid'll ha thi
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[or them, n for us. A sanctuarv for sp !
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(+HOSTS O THE
GL T STRICAM

Blue-
Water
Plankton

By WILLIAM M. HAMNER, Ph.L).

ATE ONE AFTERNOOXN, far offshor
from the slands of North and south
J!:!::.:I_! n the Bahamas, | was diving
with mir lanks at lepth of B feet, watching
iellviish waft alone in the current ke vagrand
phiects in 4 sorreiadist dream
Fhe <kv was overcast, the wind wrinkled
vhe neean's skin far above me, and davlight
filtered softly to my depth 1n the clear, shadl-
vwiess sea. The wind blew our rubber radt
done at the surtace, tugmng my theee diving
T DANTONS A mie DY U sald s througel
the hlue water like hooked i<l
hirty feet helow, my eve cacght tl atline
extraordinary shape. 1 exhaled force
tiaa by Pl UG Y |l'|-l".-'|-' and sanK decper
into the twihight wiaters, A large membranous
shieel spread oul beélow me, DKe & transparent
el floatine on a silent poal. Beneath the shim
membrane hung a béantiful B LT
| s bl i lnree butterfly

FIACNALL

i
'l'::l!|'|| L IO NIEsSs |1 '||-' & St ".Ig l'!-'l_'.l'-'-'

Phantom waber wings lptheead







Evehall to eveball with . . . what? Scuba
diving in the blue water of the Bahamas with
collecting jars and chipboard, researcher
Alice Alldredee counts barely visihile plank
tan within o Plexigias reference frame. Con
'.';r||_'|_'|:!||i|| Convention | |-|.Lr|l-:'.ur|-1 |||'-r--.'ll‘.'JL'
methods, wsing nets towed hehingd ships,
crush many frail specimens and completely
miss others. the author and his team became
the first o use scuby for svstematic abserva
tiom of plankton in a natural environment

Lack of turbolence n Bahamian waters
reduces the crrvulation of chemical nutrients
on which lareer planktonie plants depenid
Comseguenty, plant foodd 15 scarce and har
Lo abitain, and planklonic animals mus< de
vige resourceful food-rathenng (echnigues
The jellvtish Chrehesfoma trolls for food with

1 'I.-.'-:.r-'-l'l1|_" stinEnE teniid lir= il'l'r.';ill:

My fascmation with this strange cregture
mare me forget my safety line, and 1t sudden-

v went taut, jerking me: upwitrd My move

ment alarmed the sea butterfly, which brok
free @ 1t web, did a barrel roll. and swam
downward with firm, rhyvihmic strokes of 115
seavy wings: Afraid to lose it. I dived hard,
holding a plastic quart jar open n its path,
and the sea butterfly Aew in, almost filling it
My line snapped taut again, and [ rose will
ingly to the surface

My three diving companions surfaced too.
and soon we were aboard our tender, o 21-
foot Boston Whaler. We exciledly ciscussend
our dive and the animals we hod found, many
ol which were new and strange to us. Bottles
that imprisoned these rare animals were held
arainst the sky, backhghting exquisite trans-
parent forms that swam undamaged within

I'l..|.'|'."-'.'.'|.'.|. (5o I'|'.'.|_|"-'I|I| ity .'--'I|I"I"' I|I 7 d




st

Ron Gilmer, our mollusk exopert

sight of my “butterflv” amazed
He identi-
fied 9t al once as a pleropodd named Gleba
cordita, o highly modified planktonic snail.

“Umnily 17

e exclarmed, Sand they ve

specimens have ever been caupht”
mever heen seen

swiaimiming freelv before!

sian Swallows s " Ihnnerwiire

From RKon's underwateér obzervations, we
now know something about the iving biolog
"I.'.l:rllr.'fl"'l lr_ SECPELO= A MUCous 1.'.'|'||'.||.|! 5 -T|_'.|.-_5-:
a honzontal

AL TOSS r iIc

out nto sheet about 2ix feet
snall les motionless beneath it=
wih, which sinks slowly through the water,
snarng tiny plants and animals in the sticky
mucus. When the webh beromes clogeed with
food, the snml swallows most of the mass

LInce ||"||'|I'|'.r|'l1' rare and |:E'I|.r.'l|l-||‘.":il.'!':. Cr i frir

|.r]: |I.'l|'-Hl fier I“.I.'Jl'.'.l- g (I

15 1n fact an abundant and sienificant mem

Lier of the m AarTne '|--|||:| CHARAIN., DeCalise JES LT e
web trape 20 many tiny organisms (page 342)
We wondered that plankton—so beautilul
<0 essential to all life in the sep, so abundant,
so fascinating in ther behavior—should
KW

i lants heen

e S50 RO T b i &} I'II':III'I aiFE I'l"ll_':-'-'

inimmils svstematically ob
dive amd undisturbed 1n ther
natural envirenment, the open oCean

For more thian

erverd while

a century marine biologists
nave collected the animals with nets pulled
up from great depths or hauled for miles be
tuned i shupe W hen the nets are palled aboard
the plankton sample usyally contains a high

percentoee of crustaceans, with their hoard ex

fernal sxeletons :'IIIIL_" .1!'Ii-‘|!.|'.- |_i"| T .I".'|'|i-:;-
caplare or arg

Lhrourh  Hhi

0 framle that thev are crushed

mesh. Thus manyv planktonic
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IIVINE HENRKUN A% Sy II |I.- I resefrcn groyull
il iitl Il i _'!._- ; I_:II - 'I I % _l ||'|:_|'- =1 UL I I LAl
" . " i 1 - i
ol them my wile, Peggv—and | traveled o MNorth Bim-

can Museum of Natural Hi cof New Yarl v ded
11 H B A e et B ||.|-.

[i- |'|_'l|.| 15 CASTOTN I|| 1 Ll ' il | |

lows northward only 8 mile offshore. From HBimin
harbor we emploved small fast boats to run out into the
current. Protected by the sl ee, Wi could dive
throitehoul 1 i Loy abvserye the dndisturbed ol
Lo ol tuare unida il primens for st

Fath o 5 10 i 1] L differen il Wl LI

Wdredee, Ron Gilmer, Larry Madin, a el Swan

berg respectivelvspecalized in larvaceans, pelugic mol
lisks, =salops. and clenophores. Loter Bonnie Jones and
LNek Stone joined us to contnbute their help on variouw
projects including studies on Foraminifera. the marin
rir Foans whose myvriae reos shiells constitut
much of sen-gepogted Dmestone oedrock

Laving Choins, Fuaneittal Whorls, Hinr-tngeer Jaws

We could not attemipt to study al InKLon
i or they cover a vast and diverse group ol planis
il animidls, 1rom on Folodcdins e munute crus=ts
pans to rerforms such as jellviish and pa. Derived
from the Greek work plgnkd meditning “wanil 1L
aor “drifting.” the term 1 ewhat misleading. Most
IVITIET AT AT [oloEsts think of plankion

il o see, gmnieresting, passiy pned dlull e i
LVE =8€n u CALITNA CLIET it forn L1 L1E L (s
Wi 512es 4l [hid e THHY i 4 | pallerns al
- - e e extraordinarily clever things

| he trunslucen | SRR = [} bor eximle, are
1§ i el Ca1:51] LIOTEET T [ L IX e
LiE i In shimmering w ke fanciiul crvstal
hitndehers. L L H sl g afming nich LLred
: e

[] st lo-1aws [ | e s, wetipll
10 lon e han two incl a ines At ther tront
ends arcanged ) v s ready 1o mesh -
sether. 1 move i strajght i t.as a foot a

i El Fraamul o 2 Frig
It"s o rt of 4 w | Enuty. n it ast b oy 1
n motion talli | vift. More than thao | |
i1} Iy TORAnKLO vl antmks, or rooplank |
L] EssEaLEn ITiEs 1 LdLi i R i il [ oo






Shimmering six-foot chain of salps fSalpa maxima) undulates
like a =ea snake (top) Generatons of salps alternpte between
these that Hyve solitary hives and those that are Unked togpether

The salp Pegea confoederata (shown in solitary form above)

reproduces by asexual budding, discharging o strand of young

From it underbelly. Cotled ke a watch spring, the chain con
tains ng many as a hondred agere ratle salps that are sexual, They
eaelh nurture an epe that will grow inbo the sobitary form
Linker] Feeea, each about two inches high (dght), force water
through their burrel-shaped bodies, capturng food with 4 conl
cal net of murus. Here, 2 harmless carmine dve introduced into

the water outhines the nets







'lq_ & T i § g 1 [ i
cagoing spaceship, tambovan

I- - - ' - r -
T vl iba pulsaies s W




nrn, from the smuallest sineli
ofy up b Bishes and man
enirated primuarily on visil oliser
these remarkable amimals. T
in the endless bBlue of th
hich dropped nearly 300 fatl
we clivier] within o prid of ines L Ty Vel laree. curtogs, and polen-

ariace flont L A prearrangied allvy dangerous shes would suddenly elide

Viost ol these wire <4%- 1o eclghi

Ver-researcher was iree Lo concen- WNE Zray ocennic shiarkzs. occasianalls
frate on the oy ammals periormine si1x . 1nch

FFOTTY His Rosd s Y lie was '_-'i:I'F!:|||I §




-..|,|Ji1.1|||-.. |_|;.|] ORnce NI |-|!:_|.' MK lI|.1'|'h|.'ll a
shark |||._-l,-:'|| lon persistent an Intruder, we
would form a ught group ol dIVers 1o appear
more formidahle. Only rarelv were the sharks
amrressive enough to spook us out of the water

We sow numeraus sailfish, and blue markin
[he frs

materiized oul of ne Turguoise

visited us on three separate dives
mmarin
vloam lnte one day, ghding in toward three ol
the divers like a huge dirigible armed 1or com-
il wilh a menacing =f '_!-!l- T e F.I'-'II -TIILI‘-I'Il
four teet away Erom the astounded divers

ant brigfly ralsed its -||-_=-.:t._|_l_'l_,!.l:' diorsal fin

Intrusion of these laree ish punctuated oul

S

dives with excitemen?. butl most of our uncher
waler contacts were with much smalier crea-
tures. The subjects we souzht were ne Liny us
4 tenth of an inch in diameter or, in colonial
LR of -:II.I_I- il :-il.'l"lllllll-|||."||.'.':. s large

as everal feet moross (page 330)
Problem: How to Film the Invisible

vnimale that remain in=sunfit waters dor-

ine the dav must avoid predators, and o &
sreal mensure this is achieved by Lhe camou
flage of transparency, which makes even reia-
|.='l.'L'|_'. large animals virtusly st bile

\fter his first dive with us, photographer

Be it ever o humble, there's no placy
like these homes Tadpal shaped larvi
CERLEYS .'|.r-"|:|1-'--- preus huxievi labove) anl
Sie potoma magiom (right) are plankters
as individual planktonic organisme are
ol lerd nroduce and inflate

' irnnsparent balloonhike ow el limes aronnd

The twa
themaelves, The larvacean = one ol Lhe

stRCE
L Lhe

sy 4 ITLiTss ||':|'_||.!|:Jr.'_ |I|_"| RN —

ploats dEEl
sipuirted i the

it ¢an collect LNy

foond chaim Green dye



Al Giddings surfaced looking perplexed. “It

spre 18 beaotiful down theére,” he remarked

“and 1 think | have some super pictures ol
divers, but what were vou looking at?'

If transparent plankton ore hand to see.
imagine how much more difficult it 15 to pho-
tograph them. Yet instantaneous photography
wias clearly

moves al nearly two Enots throweh the Straits

nepdsd. The Gull Stream here
of Florida, and the plants and shimals we
saw one das
Bimim the mexi

'l':' HI"I'-;""I ]'

the Lerner laboratory, explained to us: “The

would De SO0 miles north of

Mathewson, then director of

¥
e
R e

transparent tssues of the animols don't reflec
lght for even the most stnsitive film, but i
viill Hre 4 strobe obliguely belund the animal,
some of that light will be refracted throueh
the tiszue townrd the lens |
refractive index shightly different from that ol
seawater; therefore this refracted light should

|=II' tssye Es A

be bright enough to show up on film

It worked with some dreamams. but others

vers acloled

Ill-"l!r_ X

till eluded the camern until our

to Lheir (1] isthe

waded with harmiess dyes
We found that particles of dyve will stick

L0 cdeltcate wnimals

Ui prmend (judrt

reveallng, for example,

water shows how the house gathers {foodl
for its occupant. The deawinez (lelt) dia
By wripphinge ke tail,

FFEAITEE e I.'... L

the larvacean pulls Witte
creens LAY ol
wedmit  only  the smallest unicellular
nlants. The nlamts are trapped inside b
y compdex, microscomically fing filter (B

-:Il__'1 Ir _|II. 1il -_'I.

rl.rlllli!l ii e ol ECoanrd

ALLETTE II = Illl'l.alll :||."
iove e o stream of green

ot at bottom (63, When the

WL Bl o1 it

dve. spiurts

I & hoiise clow,. or the an

piaromed, i SLM

£ P
[EREL DT s ot
aof an escane bateh (K and balld P
sfructure within an hodr,

When abamitoned

IH. CE¥TTN

ITVECPEDN  hinuses
pistures lor small crustacean
Lhat leed on plants trapped in Lhe screcns

Most collecting methods destroy such

pelicale hubuses, whose ismporiance in the

LWL cirenlorra] <y SRETTE  FRSES ;-|-_-||_- '|-

hiein undlerestemeaien
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spinming tor dinner, the snail Gleba cordata (lelt) feeds
On Grgansms it Lraps ih its six-foot-wide web of secreted
mucte, invisible in the photograph but ilustrated below
Unacceptably large food particles tumble off the lily
shaped lips of its mouth st the upper end of the stemlike
roboscis. AL its lewer end the body mass (two [nehes
across the wings) shows nerves lending from brain to
wing muscles, Working its ¢raft in quict waters, Gleha
spans & web with glands located at the wing tps. Gentls
manipulated by the cilia in the ammal's elongated mouth
the free-floating membrane slowly sinks, collecting &
variety of tiny plankters on its sticky surface. Eventually
Grieba draws most of the web down its proboscis and
consumes i

Another snat]l that spins a web, Coralla shectabiliy
floats Bke n lace handkerchief before the diving mask of
\iice Alldredue (right). This unigue feeding method

of o plankionic angmal has npver been deseribed before

¢

how some move with the aid of structures and then inflates like a sculptured balloon
such as cilia: tiny rods lined up like eyve- suspended inside this house, the larvacean
lashes, one pressing down on the next, pro beats its tudl back and forth to generate a
ducing a wavellke motion water current through two frontal ports that
L we'd squirt a cloud of fluorescent green  are covered with a screen to admit only the
around an animal It would emerge from the  smaller particles. The current flows into the
1 dve clinging to it, making it emi- house and then passes through an internsal
nently photogenic flter of fine mesh that removes fom the
walier so-called nannopiankton, the single-cell
piants measured in microns, or thousandths
(M the fascinating plankton we were able  of a millimeter
to observe and photograph in their own world The microscope reveals these organisms to

cloud wit

Basis for the Ocean's Food Chain

perhaps the most bizarre and most difficult to  be greenish and variously shaped, but often
EIJ'!I.IELIHT:J!:-]'! were the larvaceans. Not =_I_Ti|:'.' AlE ovold With the stimulus ol sunheht andd of
irvaceans marvelously strange, Lhey  are minerals welling up from the deep, thev man-
critically central to the economy of the oceans.  age to combine carbon dioxide with the water
Often they are the only creatures that can  in which they swim, producing food by
physically collect the tiny one-celled plants  photosynthesis

that form the hasis for the food chains of Che larvacean consume: this nannonlank-
L open sed ton, and the strained water flows out of its

The larvacean resembles o tiny tadpole, house through a “back door” (pages 540-41

with a heavy head and body followed by an  The force of that current provides propulsion

etongated tall that rapidly propels i through  for the house

the water. Normally, however, the larvacean When the front screens become clopged. or
if the larvacean is plarmed, it nbandons fis

an laborate dinphanous "hoose” consisting house, exiting through a specind escape port,

o A MUCous envy I:'El.ll'!"l:'rl'il[':III':IJ'II"I'||"II-'L'I_'F-E LES -.".”l:l SWImSs Ired until it can create o new

-

does not swim free. It lies harmmessed within

Hiwe-Weter Plankion TR






Golcha! Researcher Larry Madin clamps the lid on an unsuspecting nlankter
destined for the laboratory (left). The author, at upper left, dives 1o join him as
Peggy Hamner hangs above Face-to-face with marine denizens as elusive and
beautiful as this whorl of aggregnte salpe, Cyelosalpa affinis (above), the team
added significantly to knowledge of the ocean’s food chain

dwelling. Few people have seen these intri-
cate structiores because & larvacean's house
caught in o plankion net is shredded and re-
duced to an unrecognirable glob of mucus.

Adice Alldredge of our group took the first
pootographs ever made of larvaceans swim-
ming free mn the ocean. Where they were par-
ticularly abundant, she observed traffic prob-
lems as the tiny vehicles jostled nnd pushed
for right-of-way. Alice also found that about
a third of the empty larvacean houses had
acquired new passengers—Iittle copepodds,
about an eighth of an inch long,

Close study convinced her that these little
créatures were grozing on bits of life trapped
on the surfaces of the abandoned larvacean
houses—in effect, full dinner plates conven-
iently floating around in the sea. Here wasa
relationship between two very different kinds
of plankton that had been totally unsuspected
until Alice observed it in the ocean

While we confined our research to orean-
1sms big enough to observe with the unnided
eve, we often found ourselves in water that

Blue-Weater Plaonkton

appeared turhid or greenish, and so we knew
thal we were amid especially heavy concen-
trations of phytoplankton. Even when the
witler was clear, we could sometimes tell
that the tiny organisms were plentiful be
cause we could see animals feeding—larva-
ceans pumping wvigorously, others fishing
with mucous nets,

Night-vision Device May Aid Discovery

We hope to continue our study of plankion
by extending our observations to those blue-
water planktonic animals that come up to the
top layers of the ocean after dark. We hope to
see and perhaps photograph them with the
help of remarkable elecironic image intensi-
flers that aid human night vision.

You wear the device like a pair of goggles
It is hardly bigger than a diving mask and is
almost weightless in water, but enhances
whatever light mav be present to such an
extent that you could read a book in a dark
room. >uch tools should lead us to further
fascinating discoveries in the sea, 0



Bhutan
Growns
a New
Dragon
King

JOHN SCOFIELD

I1ATE Ll i

N THE FOURTH MONTH
of the Wood-Tiger Year, at
the auspicious Hour of the
Serpent—June 2, 1974, at

3:10 am.—a handzome teen
wrer rose from his golden throne
and [||.'||=":| on s :.||1!=|J|||.|"_'!'::
hiz  great-great-grandfather’s
five-colored scarf. No hancs
but hizs and those of the Je
Khenpo, Bhutan's -spiritual
head, left. may touch the sa-
cred relicc. Thus 18-yvear-old
Jigme Singve Wangchuck for-
mallv became the [ourth he-
reclitary King of Drukyul, the
Dragon Land. ns his 1,100,000
subjects know their country
Here, moments after the en-
thronement, the voungest of the
world's 29 relgning monarchs
calmly faces the challenge of
guiding his seguestéred mabon
into the 20th century
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ATHER of a new Bhuotan
the late King ligme Dorji
Wangchuck started his na-
tion on the road of change. But,
with a chronic heart pilment, h
also devoted himself to prepar
ing his son to take over. Thi
crown prince accompanied his
giling father on inspéction tours
left). and at 16 hecame chair-
man of the country's Planning
Commission. When the King
died in 1972, the son was unani-
mously endorsetd by the Tshog
du, Bhutan's 1530-man National
Aszpmblv. For nearly two years
prior to last June's coronation,
Jigme Singve capably held the
reins of his emerging nation
-"l,_'|__||;|r1|||r|_1[v',:-. :-.T;L]I‘_i: CHRrad
terizes the new King's staff. A
shen

20-vear-old  sister, Daec
Wangmo :I."iﬂht. at centier) heads
the Ministry of Development
and stands next in line to the
[ RroneE An  eqqually  beautiful
nrincess, sonam Wangmo, 21,
controls Bhutan's purse strings

A reconciliation born of cor-
onation goodwill may bring
other family members inio the
high command. Queen Mother
\shi Kesang Wangchuck (lower
left) represents the powerful and
progressive Dorji family, which
for half a century has ranked
below only the Wangchucks. Her
brother, Jigme Dor), became
Prime Minister in 1958, Another
brother, Lhendup, far mnght,
biriefis sy ceeded him when
Tigme was assassinated in 1964,
but he and his sister Tashi, near
right, subseguently went into
exile: Now both are home again
It would be no surprise to find
the eregarious “Lennie” and his
sister onee again holding top
government posis






ULEING amid rice fields,
a fortresshike dzong over-
shadows Thimphu, Bhu-
tan's capital. In a major
renovation. the great bhuild-
INg wWas Lorn down in 1962,
except for three ceniral
chapels, and rebuilt over the
next eight wvears by local
artisans; not & line was
drawn on paper, and not a
nail used. Today the Tashi-
chhodzong—the “Fortress al
the Glorious Relipon™—
houses Bhutan's government,
the roval chapel where the
coronation took place, and
the nation's largest monos-
tery. Until 1968, when In-
dian Prime Minister Indira
Gandhi wvisited Bhutan, no
woman had been permitied
o stay overnight within the
dezong's massive walls
A decade apo B.500-foot-
high Thimphu lay at the end
of a seven-to-ten-day trek
through leech-infested jun-
gles and up steep river gorges.
Now an asphalt rosd cotls
112 miles northward from
the Indian border to span
the 45-mile crow's-flight dis-
tance, reducing the journe
to six hours by jeep
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HOUSANDS flocked
capital for the o oronation. This
family rests beside the town's

TEn Sireel ":-|'-"-I-:-.li‘llll-L.’l' reCent

Iv built, adhere to traditional style

intricatel |I'i|'r'l! wood, richly
painted @and sometmes even
carved. Insicde, they offer such
Himalavan siaples as buttered
tea and embroidered felt bhoots
gilk brocade and paris ol jeeps
—preipntial vehicles on Bhutan's
|-l.":J.:'-'. '-tl_l!l:".rl'.'_ roacs

One of Thimphu's two trl
nolicemen (right) shows monu
miental ]'I'l'i..'-l.' as the town's "!’|:'-
I".-.'|I|'||ll": ambiles by
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LLONC LIVE HIS MAJ

AUTIC TREATS draw town
adwellers and countrviolk to the
Fing stand, a highlight of thi
curdnaltion fair. For most, it was
Lheir first taste of ice cream and
(MO 1..II"-'-".'r-:- '_’-'.l:'ll:':"l'll LED
-J1_~;—|. I marvel at an autoniatic
vending machine that cooked and
dispensed the corm. Proud of their
own culture, thev also throneed
stands offenng familiar hand:

crafts, including the colorful
homespun used to make the dho. a
knee-length  garment worn by

these Bhutanese
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reveregd Fadma Sambhava, who brought Buddhism to Himalavan lands in th

eighth century Monks carefully roll 1 Lhe hanging after the coronntion céremons



IANT PRAYER WHEELS stand
at the entrances to most Hhbo-
tanese temples. The hupe drumes
are tightly packed with strp
naper on which a four-word prayer,
“Clm mard padme ham,” 15 repeated
often muthons of ttmes Himalavan
Ruddhists believe that by endlesslh
repeating the formula, which rough-
Iv translates as “The jewel in the
lotus,” they can escape the ovele of
death @mnd rebirth and bhe conveved
directly to puradize. They see nothing
wronge with lettinge 4 mechanical con
iHvance multiply their devotions
some ingeniows worshipers harness
A drum to & fast-moving stream, s
that it turns day and night
Life for the Tashichhodzong's
thousand monks revolves around a
complex routine of praver and cere
mony, Broken s many as nihe Umes
y dav by tea and simple meals (be-
|1:|'I.'l.'l Fach monk carries ms own

howl, tucked mto a fold of his &

robe. About half of the “monks”™ are

children In troining (right), a pra
tice now slowlv losing Tavor

"'u-n'lllli..'ll { ||"|||_'."|.'I"|'|'.'|
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i LN rovid ||||||'-_ -'=I.'.Fl| LAMEs Timet Ol foi i | l_':-|'l :III'!".
Hhutan has a3 modern, efficient armvy, hut chericshes hies

rmitchievil bodlveus

T“ O WORLDS MEET COMFORTABLY & a member

rds with their centuries-old iron helmets
and shields of rhinoceros hide

' he actual coranation ocoupted only a momming, but Bhu
tan's big party went on for two and a half more doavs, un-
nouncement ol & plot, gbhorted several
y assassinate the King and burn U
Unperturbed, the voune king «

freely with hils euests and his =---:-|-||

marred evien by the
weeks earlier Tash
ontinued to mix
‘Churs 15 o small coun
woblem,” he insiated

hhodzone

L. T et r._;_:l:-. [« oo security
in the kunrey, i main courtvard of the dzone. the roval
fance Lroupse |I'|JIJ'H" enacts an ancient deama before an
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[k SMALL FRY the world over, a voung
Lw—fr' 11 the Ifont row ol a coronation crowd
upper left) makes a face for the camera
But most Bhutanese received their influx
puests—150 foreigners, the larpest number
ever permitted to oenter the Kingdom—with
innocence and good humor
[he presence in Thimphu of thousands of
countryfolk iabove) was g measure of their
lovalty to thetr voung king. No paved road
spans the natton. Manv easterners traveled
south into India, then westward more than a
hundred miles before reentering Bhutan for
the six-hour ride northward to the capita
irandishing bells and rattling hand drom
'JL'H dancers Dreceoe Ltne 1£II_'_'- HIIH--!'I:-.-".-!
to Changhmithang Stadium for a program of
s red dramas and sports events
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[T.DED HANDS crudle a styvlized
Lhunderbolt and the replica of a cup
nade from a kumnn skull, holding a

Aower offering (above). The sculptures
arg parts of & theatrnical costume warn by
a monk acting the role of Padma Sam-
bhava
as second only to Budd
Recalia of

with dancing goddesses, hends, and mys

prous Hhotangse
it himself
hisman bones (right) carved

tic svmbols, was once worn Dy a sorcerer

Makers of such outfits fashioned them
the skeleétons of executed crimi-
nals or those who met violent deaths.

Himalavan make
trumpets of thighbones and rosaries of

I Fn

Huddhists  alsa
|08 dhisklitke beads, each cul from a dil
ferent skull Far from seecing such things
pz pruesome. thev look on them as re-
minders of the brevaty ot life and the
importance of established religion 1n
guiding them toward & desirable rebarth
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LASSIC ARCHITECTURE thrives in Bhutan,
thanks to the inststence of the king and his father
before him Dancers perform here before the new
roval pavilion (left) in Changlimithang Stadium.
Winter winds shriek through Bhutan's high, steep-
sided wvallevs, so the pavilion's hand-cut shingles
mist be held down by rocks
Alternating with the stmple rhyvtlims of curverd
sticks on hand-held drums, the roval brass band
(above) plaved ruffles and flourishes when dignitar-
e entered or et the stadium

Monk dancers don frightsome demon masks
(below) to remind the faithful of the endless appres-
ston of humankind by the forces of evil.



» A »PECIAL TREAT, ranking
ruesis were invited to try Hhy
tans national sport. The King

arrow o (right) toward =2

I« awanyv, Britain's High

ommissioner (0 India, Sir Michael

Walker '

Lettinge Hy

of the spectator

=candtd | 1 o
tareel Ol L"BLE

background, waits his turn
ne perced the leg of one
2 who habituidly <tand
paround the taroel ..I'I'..||:-. ||I|I|QI|5_'
arrows. The king rose easilv o the
crisid. “It happens all the time.” he
reassured the embarrassed cplomal

I'wenty-hve Indian chefs prepared
lavish meals for the suests and tauehi
Hhutanese schoolbovs the niceties ol
Among the

serving them  (below)

ireats: caviar and pile de [ow £r
from Hong kong NAMPEEne AN
Neeses Trom France, troul from |l||i|
tan's own rushing streames, and L rk
itlened Lo periecion

on Lthe marijunna that cloaks

MY CROAWNED HEAL among
Lhe runsts was SIKKIim s fur-hatted
Chogyal (left), whose queen, th

[ormer FMope Cooke o New York, was
I the United States arranging thelr

children's schooling. U. S Ambuaszsa
dor Lo ]I.I]i_l Daniel P Mosnihan I!-.,Ir
rightl—sitting with his wife and Aus
tralinn Ambassador and Mrs. Bruce
Lirant—hrought the King a telescope
i bl of moon rock, and, as B personal

gifl, a pew-madel Polaroid camer









MASK COMES H.!"E' Jttt
Hi o b TH ||"' LIl i 'l'
ne of the decorat l‘rLJw-*-

s Dainstakingl rea '_--I of rice

1 i
ind colored sand only & [ew VS

The coronation cost more LItAn

' rlv a fifth .
|1 LT afly viuch
vent for pa streets. rical
generating equipmen ihle and
i | hiot ErVICEs 1 LTS
41 11 ssentia Bhutan
[ Der pian t idm
rockle tourists 1 small con
[ eroups. Lhere will be n

::"IL'.'-.I.'E' ":. A ONe-WaY All i..ll".l % ad
& there wis when netchboring

~epal opened wide her doors
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UDDENLY ALONE after the festivities
the king slips out of the roval cottage for a
reflective moment in the garden. But is it
the king? Among the Bhutanese, dress rarely
affers a clue to rank. The distant fgure could
as easily be a palace servant

As the coronation fades into splendid
memaories gand the medals (left) are put away,
both the king and his people have much to
ponder. The door of the last Shangri-L.a has

SNafional {-4:4_'|'_.I_|__'.|"|_.I||'h|:.'.!l Detober 1974



biest IIE:I'.'[lL'I.J-—-.!. Hittle. Bhuten now has her
gwWn papET Ccurrench
ithoueh most of her

and o postal system
aitention-gethiing )

and miniature phonograph-record stamps end
up m Albums). Most important, she 15 a fully

independent nation  (unlike peighboring

mikkim, an Indian protectoratel and holds

memberstup in the United Nations
Bhutan's next goal will be self-sufficiency.

India helps generousiy, as does the UN. But

Bhuran Crowns g New Draggon King

VR B
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the king looks to the day when his peaple can
take over by harnessing the abundant enerz,
of plunging streams, by extracting mineral
wealth, and by harvesting timber

Jlgme Singve Wangrhuck expresses guiet
optimism. “I'll be happy.” he said recently, “if
Bhutan remains an independent and sover
eign kingdom, if people are happy and united
and selfssufficient. 1 don't think there's any-
thing else that a king can achieve. " []
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RUGGED HOME OF MY ALEUT FRIENDS

ARTICLE AND PHOTOGRAPHS BY LAEL MORGAN

- HTH-‘-:I . " a1

Welcome news {rom
thie mainland absorbs
Vera smiegarofll. <&en with
her-daughter Mary, Vera's
yshand, president of
w village council, and
ther Atknn men rmus

IeAve NOMe 1 Spring

also hrings supplies
and visilors

Vika's Aleuts, who

cling stubbornly 1

their 2221 aquare mijes

¥
af rueeed beauty (Tatmg &
page), have survived o & p {
ctauighter by earky "1‘ . ;,
Russtan fur tracders .
and bouts with the whit
man's diseases Then
miust still hagttle thire
i enettles KAVETLS
psolat o, aidl sodre
the worst weather

in the worli




E BOARDEI at Adak in a
pink-elched dawn. Sen oliers
drifted by our small tug on
thetr backs, breakinsting lei-
surely on crpbs tabled on their
chests. A Killer whale crudsed
the placid horbor, apparently without malice

¥y Alewt fnends and I stowed our duffle
with care; though the September breeze was
faint, the weather in Alaska's Aleatian Islands
can be as wild as any in the world. True to
form, the wind and seas picked up as we
skirted the jagged voleanic islands,

We clung to the open deck until our U. S
Navy captamn ordered us off because of wash-
ing seas. Below, we took a beating as the tue
bucked the rough water, but there were no
compaints. 1'he way home s always rough

lor these people who inhabit the westernmost
aviian community in the Umited States

closer to the
Soviet Union than to Alaska's capital, Juneay
The postage-stamp village of Atka, on the
mountainous island of the niLme, is
home 1o 145 persons of Eskimo-Aleut stock
They hold onto their native ground' against

and one af the most 1=solated

S EE TR

staepering odids
had bved with the
Aleuts of Atka for two months, antl now |
gueried my lormer neighbors for news
“There 1s still no hope of getting an aarport
this far outr,” Mike Snigaroff, the village coun
cil president, told me a= the tug bobbed and
P And no chance of getting naviga
tional aids for small seaplanes, either.”
\nother Alkan added that the

The previous wvear |

i IJIJ[iIL‘I

vitlagers

had tried to repair the antenna lor the fickle

s0-walt radio, but reception was still spotty;
they could send only emergency messages
The radio and our tug; which is operated
hy the 1 Bureau of
Indian Affairs, are Atka's only means of com-
world a month
weather and military [er-
mitling—the vessel makes the run from Adak
maval Station, 120 miles west of Atka

Mike and the other men work alf-island as

= savy for the federa
mgnication with the (Ince
coinmitments

commercial fishermen for five or 51X months
at a time
Ings, they spen
and hunting Atka's reindeer, seals, nnd sen
['he hunting wias improving: but the
fithing was not

“If those Russigns and

Rieturning with their modest 2av-

the rest ol the veur hshiing

1fciiLs
Tnpanese don't stop
fishing 1n oor waters, we won't have anvthing
sald John Nevzoroff, o
wiry little seaman who was one of my favaor-
ies. Often the men had seen foreien fishing
taking salmon; and crab

'-|.Jl.l|"r.'. SOMetmes |

lelt to eat but starfish!™

At R !|.|.|!||'|:'

clase 1 & VirSsSels even
anded men who poached reindeer. But by the
Ome - message reached the Coast Gugrd, 1
wotld be too late to stop them

The battering we took on the L2-hour trip
o Atka was forgotten when we snchored in
Nazan Bav, Cupped In the shelter of green
foot-high mountains behind,

i L i
thourh liess

hills with 2.0
fl'.'i‘ '-.llll.l'_‘.l.' WS il 'i.".'l‘ll LAfTRE: ‘-I;.'_I'II
trim than when I had left 1t Serpius Golley,
the oldest man there, had painted only one
side of his store—as much upkesp as he could

afford tn a wvear. The RKussian COrthodox
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church needed o fresh conat (following pages),
and some of the dozen or so houses showed no
paint at all—just bare, weathered wood

Half a dozen small boats pushed away
from the beach to ferrv us thiough the shal-
lows. My friends were smiling. Wereceived a
quiet welcome but a warm one; for Aleuts
talk ahout love with their eves.

befare, 1 had come as-a reporter for the

Tundra Times, n weekly newspaper that
covers the affairs of Eskimos, Indians, and
Aleuts. | had already met Aleuts, working
with them in crab cannéres on the mamland.
I liked them. But | had feared Atkn.

I was warned that the villagers were idle
drunks; that every family had an sctive case
of tuberculosis; that i | drank the water |
would get typhoid; that if T walked the island
tundra [ would be lost in one of the many
bottamless bog holes.

| knew fio ane on the islond, and the Atkans
knew nothing of me. Wary of stranzers, they
had kept their distance until they realized
that 1, a lone woman, wis afriaid. Then they
showered me with kindness

I had found no heavy drinking, no typhoid
or nctive tobercuolosis. 1 discovered that
Atkan Aleut, the western dialect of the Aleut
langunge, 1s s0 soft and gentle that it seems
almost impeossible to shouwt in it that the
peaple who speak it are tough but compas-
sionate: and that the land to which thev gre
=0 deeply attnched is ane of addicting beauty.

Now, on my return, several famihies volun-
teered to take me in Rather than choose
amang them, | elected ta rent again the house
of the Russian Orthodox priest, who was sel-
dom in residence.

Weilged between the sehool and the church,
the house was hight and roomy, painted
throughout in airy green with white trim and
red floors. Its plumbineg. as in other houses,
included an ingenious hot-water svstem. A
pipe from the water tank poassed through the
oil-burning stove that served both for heating
the house and cooking. Bevond, the pipe fed n
tub in a bathroom that offered a marvelons
view of both village and bay,

"N MY FIRST VISIT to Atka, the vear

The house had electricity, too, although on
my hrst tnip T chose not to use it hecatse the
constant clanging of the generator annoyed
me and it was expensive to run, Now the vil-
lagers proudly reported they had wired the
house to 4 small village generator, free of
charge. [ preferred the mellow glow of my
kerosene lamp but, not wanting to hurt any
feelings, 1 plugied in.

The village was full of life after the arrival
of the boat; the men had been away five
manths, Wives labored over welcome-home
suppers while children ran errands and
soried luggage. MNadesta Golley, the unofficial
postrmistreds, sorted out the mail, including
telegrams and cpecial-delivery items that had
gathered dust at Adak—mostly official letters
about wvillage business or problems with
Atks children away ot school,

Clara: Snigaroff’s schonlboy son Danny
Boy and his friend Michael Dirks helped me
settle in. As a gesture of welcome, they offered
a pinch of snuff. Their parents forbid it, but
older bovs keep them supplied. On my first
trip they tried 1o teach me how to ose it, and
howled in glee when I swallowed the pinch.
Now 1 had the technigue down—1I thowght
But when Michael shocked himself while tryv-
ing to repair the bathroom light. I got so ex-
cited T swallowed another fiery ball. The kids
laughed themselves out the door

ARLY NEXT MORNING the villagers
gave thanks for the tug's safe voyvage
with a solemn stand-up church service in

Kussian Orthodox tradition. The small cholr
chanted in old Russian. Poda Snigaroff read
aloud in hesitant English from a batlered
Hiile. Then the congregation went forward
one at a4 tme o kiss an icon of the Virgin

The rest of the day was devoted to dis-

cussing village business with two represenia-
tivesof the Alewt Corporation, an orzanization
of 3,300 Aleut people—roughly half the total
population of Aleuts in Alaska today. The
officials had arrived on the tug to expldin de-
tadls of the land-clalms settlement, under
which Alaskan natives are being compensated
by Congress for lands taken or wanted by the
state and the U 5 Government

Suppertime, and the Hvin® is easy—at least on this dav, as 11 -vear-ald Danny
Bov Snignrafl escorts o Dally Varden trout to the fving piine Flshinge provides a
veur-roumd fond =ource as well as jobis for Aleut men who thke seasenal work
when they can get it, usually with mainland-based cormmercisl outfits or canneries

Ak, Rugped Home of My Aleat Friends
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all palive viilladres
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DrCritte 1o fecerve

AT EeEr Lo LOE L |'.-|I_!!I- il I._|_|l||

I ' ] ¥ | N | . I - .
and nboot S120.000 1n cash as it= initial shar
ol 1L Hi-milllon-nncr villvan-clollar  stuti

widle settlement. | e I the slnnd will re

-

Miian  a wiilidhite refug
| had Deen present when the villagers first

irned of the settlement. They had seemed

--:."!I‘il. 1 |'I'| |||||||II|-|_-I

I ||E oM T, YWOFL
n't believe anvthing until you see 1L on
ExrHatied o me Now, Bhowever, Lhey seemed
have decided the settlement was more ths
ight of fancy
| remembered that on my hrst visit D
Prokopeuff hod been thinking
“When | returned to Atka after
wiorlil War 1l fe e Lold me then, "my bl
fdv nshed me, "Why are vou going back to tha

Aleutians® Thes s evon L il owriall 1T

AOOUE Ry I

leavine there. 1 tald hvm 1 wis solne bhecaus

I preCein 1 CieL1et
Hul Thi rovb e s- commumcalion
transpaortation—<discouraged hum I W

'T'm foing o b

Ine repairs on his wind-hattered houss

N THEF

thscovervd thi

MDD 700°S when the Russians
Viedtians

L WAS TR AL, Fierce, iRl |, hardy,

virtually evers

the Aleuts were marvelouasly adapted to ther

rugged climate. They dwell in sod hotgses

rtiy underground. andg hved well off the

s, Hut their bone-t pped spears nr wed i
nalch for the euns of the Kussian fur traders,
the promyvililennck:s. who wiped out
i=lnnd populations. The Russians nlso ex
ploited the Aleuts; loromg them to slaughter
the seals. spa otters, aml Toxes

By 1867, when the United States purchased
Viaska, the population of the Aleutian chain
i dwindled to 2. 000—about a tenth of what
1t had been before the |

Inters With th desiruction of ThHe anmials

irrtval of the Russinn

on which the natives depended Tor Tood, cloth

|| ...... ||| 5 i I"l |||'.|-.". "-.-'u.' % .!f."l' ||.| '! I' o
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romunity to foréign  disenses, mMany suc
cumbed o mfluenza in the early 1900's; Tu
berculosis made further inroads
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im 1942, thi
and burned
ol not use 1l
another 1sland, 1in southenstern Alaska. They
[ounidd the climate there colder and

Veutians

MNavy evacunted

nvaced the
United Statz
Atka willage =0 that the
L he AtKans wera m

CNemy

l.'l_'l! Iid

flamper

¥ [ , B 1 i 3 5
Fowrcd wis inadequate: D he popuiation hilved

1o V& Muame of the ald [ 32 -i||| bust  died



of broken hearts," a vounger Atkan recalls

Returned to Atka after the war, the sur-
vivars were joined by refugees from neigh-
borng Attu. Imprisoned by the lapanese, the
Attuans, hke the Atkans, hud lost half their
people. Federal officials refused to let them
refutn to Attu, arguing that their former
home was loo remote Tor government ngen-
cies to take care of them. Besides, Atta had
been heavily mined by the Japanese.

Later in the 1940%; the existence of the
combined group was so precarious that Ted
Bank I, a visiting American anthropologist,
predicied their demise.

“He told us that, too,” recalled Nadesta
Giolleyv. “But we're stlll going!™

TEANS are as social as 1 big family, My
supply. of tea bags and 25 pounds of
coffee lasted barely a month. In that

time, alss, 353 pounds of four went into an
informal bake-off with Atka's housewrves

Lydia Dhrks showed me how to make piroy,

the 1sland's traditional Russian fish pie, and
aladtka, fried bread Clara Smigaroflf offered
hints on cooking sca lion. From her Dutch
oven it tasted like a hearty cross between beef
and liver; unfortunately, when 1 baked it, it
seemied more like a middle-aged Geh

In return for game and fich brought by

meighbors, 1 tormed oul munland-stvle fare,
crowning my stay with an enormously suc-
cessful pizea party for the voungsters. Dinn

Atka, Rugped Home of My Aleat Friends

Two languages for beginners: Teach-
er's mssistant Nadestn Golley quizzes
eager pupils ifneing page) in the recently
introduced written form of the Atkon
Aleut dialect; only Englich had been used
in the island school, A bear's anatomy,
labeled in Aleut, helps the youngsters
Incrense thetr vocabulary
Chne tenecher and two gides staff Atka's
twisrnom  schoolhouse  After  oighth
grade, children may attend a Bureauw of
Imdinn Affatrs school on the muinland or
o state-operated school at Adak, 120 sea-
rough miles away. Atkans long for thedr
own high school to end the periods of

separation, but ther small enrallment
anel Himited resources offer little hojse

Prokopeufl™s daughters, Molly, 15, and Ruth,
n year vounger, belped me.

When 1 asked to meet their mother, Ruth
motioned to the cemetery and said evenly that
that would be where I'd have to go. She had
been dead two vears. They hived with their
grandmother, Mary, a fragile little Aleut of
78, who kept house with the traditional broom
made from the wing of an eagle—considered
superior for getting into corners.

The mainstay of the island diet is reindeer,
and 1 itched to go on a hunt, | was a hability,
I knew. when provisions are low, there's no
room in a hunter’s bost for the deadweight of
an unarmed woman.

Twice I'd watched the hunters go out and
kept my peace. Finally 1 broached the subject
to Dan Prokopeuff. Though his family had
food on hand, he could use some fresh moat,
he said, and he would take me along

Atka's reindeer herd 15 descended from 30
animals put ashore by the U. 5 Government

in 1914 o provide food for the nearly starv-

ing people. Irony of ironies, the animals had
originally been imported from Russia.

The herd hns now grown to about 3,000
animals. Some of them had been spotted in
recent weeks on the south side of the island,

half a day's travel by outhoard motorbout

from the sllnge,

According to the weather report from & Ca-
nadian radio station, a 40-mile-an-hour gale
would blow ap by the end of the day, making
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the return trip harardous or impossible. But
i we were hvely, we could beat it

It would be craey, of course, to go alone in
Dan's homemade 14-foot skiff. Luckily, Spir
don "apike” Laochney decided to come along
ton, In ks own skiff. He would bring his wife
Tattana; Atka is
was A single woman

chaperone-conscious, and

Dan and I <et out in the lead. coasting
I'fIIllII'_'_|: cnlanies of '-I!'lllr"i'l-: i RS unider
a bright,

utitil we hid negotigted

| disin't relax, how
vmlia Pass
reputed to e one of the most Urencherous
stretches of sea in the Aleuhians

hee waters
sUrgeE. breaking wedy over the rocky teeth
of the entrance to the pass. “MNothing to worry

'..El'.:ll.!.ll':'." .

CEVET

moved] inon —-ITlll-.l.'|'._ ||r|---|||

Two legs up on a full larder, Tatians

reincleer Banne e

Laoehney hrmes o
["rn-"- 1 ol LT3 Beedl af 3 kT30 ||r,,| il
1914 viu matmlond Alasks, some 3,000 wild
reincdieer now roam the isnd’s far reacines
Atkain hunters =tk the cregtures 1o fll ot

' hielr .|:-_-! 1 e T I s I R B B i Y

-\.:'|;|

about now,” he assured me. Not of we could
|-'.;':'].- ahead of the weather

soon we were running Lthe south side an
swells =0 deep that the Laochneyvs’ skifl often
disappeared in the trourghs. HBut t
erand. The south side 15 the mamc side of
Atha, Mammoth streams of lava appsear 1o
have poured into the cold sen ond frozen

I VIEW Was

M HISs DAY the retndeer seemed 1o bave
vanished, In vain we traveled down the

lomg arm of water that is Vasithelf Hay
scanming the faded green velvel of Lthe shore
Clauds began to crowd the sky

and discourapged

[ grew cold

"“We can’t come home with an empty skiff!”
Untinnn exclmmed. The faochneys hnd eight
children 1o feecl

We ran farther south. Finally, on the lip of
v smatll bav, Dan spotted two hne deer

The men maneuvered the hoats to Lthe hase
of a hiluff, spike handed the rie ol his skif
o Dan. Then, grabbing s rifle, he start

el nirw'-j. up the

FCatianag al his
“You must be

Bilutl with

heels, [ caught up near the top
very quiet,” Tatiann whispered 1o me. “In o
herd, they won't run, but when there are only
two ltke this, they are nervous.”

It seemed for a time that we'd lost them

Finallv, farther up the hill, Stake motioned

L e Two antmals were grazing thers
was big with a handsome rock, s
cow somewhat smuller

suddenly they hroke
band's elbow, cried, “Don’t miss! Don't miss!”
He didn’

he cow rased her head ek iy 1'.'|'|..'-=I.' SHL%

I'he bul

[atiana, at her huos

Tweo shots downed the animals

her throat, As Tatigna warned him nol Lo gl
his 1nck el ||||-|||1'-._ I ':|'I'II|‘|'|_'|| Lo mie Lhal even
such pentle nagping might bhe areason women
gren't invited on many humnts

I walked over the rnise to where the bull had

5 Tl
Ll den he animal rose to his feet, wheeled,

and fAed Spike’s rifle spoke twice more, and
the animal dropped for good. Then Spike
hutchered the kill

MSNEAr us, g ravel

chuckled to himsell
“Crow say it's sotng to hlow,” Dan warned
We clambered down the ¢hiff, Elated, Ta
fiang drageed two haunches of meat o Lhi
boat, *That meat 5 518 a pound i the market
Rl Kodliak,
vthka is 50 large, and many parts of it are
w0 inACerssibile, that many reindeer probably
have never seen man. They often show no
wlarm when o man AT hies Instend thes

che sald, exapeerating

I"-|.|'||'l|'|'.'.l|| Hri |l|_'l'|,'l|".'.'.l| . Chictapher 954



exhibit mild curosity, then go on munching
sedges and lichens.

“I'd like to be a reindeer if there's reincar-
nation,” 1 once said to Moses Dirks

“INo,” he answered seriously. It would be
too hard ™

“Why? All you do is run over the tundra
and climb bedutiful hills and eat mosses™

“Not in the winter,” he said. “In the winter
it's hard. You have to dig through the snow
for yvour food. It's cold. It's hard to walk
You're always hungry,”

I had been surprized at the compassion this
hunter expressed for his quarry, and 1 thought
of 1t an the long. rolling trip home with Dan

APPIEST ARE MY MEMORIES of

simply hiking the island, at first with

Danny Boy and Michael, who showed me
the trails, then alome when I'd learned the
terrain, much of which s unsurveved, Walk-
ing on Aleutian thndra tnkes almost twice ns
long a5 on normal terrain; you learn never to
trust your forward fool And bog areas do
exist—some with hoies so0 deep that no one
has been able to plumb their depths. Michoe
found one and sometimes I'd go to it alone,
just to stare at the lazy whirl of water at its
four-foot-wide mouih. If vou fell 1n, the vil-
lagers say, vou might never be seen again, or
vour hody might end up miles away on a
heach, months later.

I found wonderful rock formations that
looked like pure copper or bronze. The villag-
¢rs, however, did not know what they were

“If they are worth anything, wouldn't some-
one have taken them " Dan wondered

One night, wandering under & full moon, |
stepped into the midst of a Aock of ptarrmigan.
Thev burst into flight in a shaft of moonlight
that turned their white feathers 1o gold.

Une gray afternoon, high in the mountains,
I lost Idanny Boy and Michael, only to find
them in a rocky nest at the siummit, studving
the willage—n miniature, far below. Suddenly
the sun broke through, bathing the settlement
in-an apricot haze. While | was setiing my
camerd, we were as suddenly enveloped in a
thick snow flurry, The bovs ran through it,
dawn the mountain, chasing a flock of geese.

No wonder the Aleuts love this land But
it is a hard life. too. when hunting is poor.

I remember when J-vear-olil Simeon
smigaroff, the village councll president’s son,
was seriously il with flu. The villager who
had been trained a< a medical aide by the

Atka, Rugged Home of My Aleat Friendy

Li. 5. Public Health Service was off-island,
We couldn’t raise the military hospital at Adak
ar contact the boy's father on the mainland

Temperatures were dropping into the 40",
and Mrse Snigaroff did not have enough

money o buy oil to heat the home: Self-
reliant. Atkans almost never ask for help or
credit and maost reject welfare.

None of us knew much about medicine
Fmally the schoolteacher pave the child an
injection of penicillin and pulled him through.

ful grass basket= in traditional Aleut

fashion, long since forgotten in other
villages, and mre able to sell them, if they can
get them to the mainland, for 100 to 8500,
Otherwise, it 15 almost impossible to earn
money on the islund—one of the main rea-
sons the population has remained small

Each vear village teen-agers travel hun-
dreds of miles 1o boarding schools operated
by the Burenu of Indisn AFairs in Wrangell
or sitka, or even as far away as Oregon.
some never return. For those who do; there
are often dizappointments.

“The prollem is that we are living like peo-
ple did 40 venrs ago,” one voung man tald me
He had spent two vears going to school on the
mainland to learn auto mechanics. Not only
was there no job for him (Atka has only two
autos) but, a8 he reminded me, it i3 hard to
hunt in winter and hard to keep o young wife
happy without electricity, a washing machine,
and television,

Why had he come back? His English was
good, and with s skill he could have gotien
a4 job anywhere. "Because it's home He-
cause it's so peaceful,” he decided.

He had done well in the citv. he told me,
but working from nine to five has no charm
for a man raised to hunt reindeer. “1 just like
this country,” he said simply. “It doesn't need
explaining™

I walked alone to a favorite beach. The
evening was warm and mellow. Thousands
of silvery candlefish flickered through the
calm water—so many of them that the gulls
stopped screaming and bghting and feasted
in quiet. Misty clouds settled on the hills. A
Hock of harlequin ducks paddled around the
rocks at my feet

With me I'd brought the manuscript of &
narrative by the late Cedor Snigaroff, a vil-
lage elder, recorded and transiated by linguist
knut Bergaland, who had lived here with the

M.-'tﬂ"f‘ ATEAN WOMEN weave wonder-
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After that, he continued, the island peaple
hunted foxes for their pelts “up to our time,
when they in turn are gone. They have lost

their price

I'he old man recounted stories told to him
by his father, of (rendships and feuds be-
tween the Atkians and the enstern Aleuts. He
spoke again of Lthe coming of the white man,
the Russian trading posts, and the Russian
Influence that converted the Aleuts to Chris-
tianity. He told how Aleuts from the western
islands were forced to live on the north side
of Atka, where they died From starvation or
were swept away by an avalinche

“Unly Atka village here was Jeft

“That's how there have been people here
until now, but oot o0 many anvmore

*“That | have begun to realize.”

Ak, Rugged Home of My Alewr Friends

Yet, last vear three babies were born to
the vear before there were none af
all. Last venr o familv of ten had moved back
o Lthe village, decidimg it was worth another
try. Their sons had missed the hunting, and
they hated the city

Anather family was scheduled to return
s00; o third would return i the summer

Atkans:

OW, on the walk in front of my house, 1
eI CUntered hehting
lustily over possession of a broken three-
wheeled wagon, They argued in Aleut
Across the way, Spike Zaochnev strammed
s guitar and played, "Have 1 Told You
Lately That T Love Your”
And [ dared hope there would always be

an ALKl 1o come home to D
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If you've never taken a barge
t}wmﬂ}me through wine country,

i -'

France really isnt just one country.
[ts more like 20. The people, the customs and
the diversions are as different from one region
to another as bouillabaisse is from
truite normande.

Did you know for example that
there are over 300 different French cheeses,
each one representing the personality of
a little corner of France?

Everywhere you go you will find
charming little inns and restaurants
with surprisingly low prices.

Ask YOur travel agent about Air Frances
inexpensive package deals and convenient
fly-and-drive plans. And about

the extensive air and railroad networks that
permit you to travel conveniently
throughout France.

So it youd like a vacation that takes
you away from the usual, whatever vour
interests are, spend some time exploring

the many faces of our country. And be able

say you ve really seen France.

AIR FIIAIICE y

We understand



o The tape deck 1s basuzaﬂy

a pretty 51mple: /

instrument. It 5’3"' .Y
records sound. And

plays it back. If it does this satisfactorily, that's it.
Yet Akai has spent years and years in research

and making technical developments so that their
tape decks do this simple job better. Akai insists on
quality. Maybe more than 1s absc:lutely

necessary. Such as a

(GX head made of glass

and single crystal ferrite

which must be made in a high- temperature furnace
And shafts honed to +0.0001mm accuracy.

" .. And rotors wound by hand.

el

Bi= ~1_ Simplicity can be complex
when you demand quality. Akai has built real

quality into the new
GX-600DB. Akai.
It s_nunds bet.tler.




Even in Bhutan,
the Geographic
was there
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Come to Belgium in 1975
and we'll ring the bells for you.

Each vear the Belgan tounst
authority hJL,l1’1Lrnr- a certain aspect
||ft"'[-F_ country’s attractions. Kec I:"H{]".
we've hur] the "Year of the Chateaux”
and the "Year of the Monasteries,

Next year it's the turn of the Ca the-

drals and Beliries. Now, before you
say vou don't fancy trekking around

"y

1 | v O 1 i -
mnd Beldnes™ i Belgiu

a lot of churches, let's just tell you
what you'll find 1n some of them.

In Antwerp cathedral, tor exam-
ple, you can see Rubens’ 51|.J|-__,|:*1ﬂcﬁtr'_'
piece "The descent from the Cross.
A painting which is, today, beyond
price.

In other cathedrals and churches
ACTOSS HL lgium, you'll find hundreds
of works of art on canvas, In stone,
silver and gold, which recall the tur-
bulent history of our country.

You'll see the influence of flemish,
french, dutch, spamish, german, en-
glish and latin cultures - brought
together in this fascinating comer of
El_lTH[:Ir_

The nearest Belman Tournist Of
fice or Sabena office can give vou all
the information vou need concerning

*The Year of Cathedrals and Belfries”

. and about how Sahena can fly you

there 1in one of their luxurious, wide-
bodied Boeing 707's, 737's, 747's or

Me Donnell []'-:1L]L,="~ DC-10-30cF s,
Try it and you ll soon agree Sabena 18
4 better way to {ly.

Go Belgian. Go Sabena.

<D

e lgian worbd sirirars




ATRIBUTETO
THAT WONDROUS
TOOL:

THE HUMAN HAND




W FEE

T i

We're big on
little things
at Toyota.

There are a lot of things that make a8 loyola a greatl automao-
hile. Bia thinos like computerised quality contral. And hittle

things lIKe eye 1ests

For the last five years we've been running tests to determine
the Limits ol visthility under various conditions, We test with
men and with women. On country roads and city streets. [hen
we use the results 1o design our cars from the shape of the

windscreen. to the size of the mirrors, to the position and

brighiness of the headlamps

-

Compared 1o our more sophisticated testing and research, of
miay

CcOMparec LT |;-l-'|'f-‘|rf':i1'1-::;- ana sty g, eve tests

insgriricant.
But the little things we do add
LI} Fiﬂ:"i.'l.l':.—: '-"-".':'-I""' Desen aoing
them for 37 vears. And we |l
keen on doing them, Because
they qd a long way oward

making you satistied
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Fly SAA

Where no-one’s a stranger

South Africa bound ? Then Hy dSouth
Africiin Adrwavs. You'll be among friends
Traditionally hospitable people, who've
found that the best way (o mutke Iricnds
with vou is to offer vou frequint flights to
I o, To PEIn e VEiFll @ ©WETH
minute vou're with us, And 1o make sure
vou reach vour destination at o reasonable
tirme of the day.

Ihat's why SAA has direct (mostly
one-stop ) flights south from i1z of Europe's
centres. Which leave more than twice a
dav. And arrive bright and carly in the
MO TIng.

It's why our weekly thght from the

choose

L'SA via Rio = the fastest way o #e1 1o
lohnonesburg from the States.

. Why our noew Buenos Asres service
cornes non-stop, straight from the capital
if the Arzentine.

And why our twice-weekly flights from
Australia are the guickest way up from
down-under.

o whichever of these routes vou re
trinvelling, muake sure vou fiy on n com-

fortable SAA Jumbao
SIALA Fd

g 07 Iriend =hip.

Whoere no=one’s

n stranger after VATNCon Alrwoys
that first hello. '-.-'-.'I e - 0N’ 0 Strnges



B'I_.f 1880, about

1.5 milliard more
numan beings will be
living on our aarth
Our need for food
will be evan greater
than It is today —

and increasing all the
time. Qur demands
will have increased
proportionately, 100,
Fresh vegetables
throughout the winter ==
and frut from faraway 2%
places have long o, L
since been taken for AU
granted. But good '
harvests don't just
happen Whether our
children and our
children’'s childran, o
too, will have sufficient &8
sources of nutrition
to draw on depencds
also on research in
agrarian chemistry.

Those who look after plant life...

BASF Agro-Chemi-
cal products ensure

t | T Y S ‘

a plentiful supply

of foodstuffs

For years BASF
products have helped
o protect those
plants which are

..give us our daily bread

= .—.' 5§ k]
= e M

Ay g .
o Y

essential to life and to !
g 1"
=

N

TN
f =

give tham the suste-
nance they need
Products such as
Basagran and "U 46
protect cuitivated
plants from weeds
"Nitrophoska artificial
fertilisers give the
soil the goodness it @
needs for reliable and =
healthy vields. Such
BASF products as
Calixin and "Perfek
thion protect plants
from Qisease and
pests. Foil made from
BASF synihetics

| protects earty har-

vests: the plants even
grow faster, becauss

: they are protected

from the worst effects

: of wind and weather

Meadowlands treated
with = Nitrophoska
yield high-grade

 todder, rich in mine-

rals

BASF also plays a part
in increasing a healthy
splash of green in our

" Ciues, encouraging

woods to spring up
and making your
balcony or garden an

' 0asis where wa can

really unwind and
forget the cares of the

; workaday world.

BASF research
affects every aspect
of modern living
106,000 people are
warking for BASF.
10.000 of them in
research. BASF pro-
duces thousands of
products. For every
nranch of industry.
And for every aspect
of modern living.

For flats and houseas
For agriculture and
nutrition, For traffic
and transport. For

| pharmacology and

cosmetics. For com-
munication and
enterlainment.

f BASF Aktiengesel|-
L 5chaft, Abt VKW,

D-6700 Ludwigshafen

BASF - We work
for the future

4 with you in mind




philosophyis k
at 164 mm thickness

On [|_._t_h scale it has to be perfection
»« The thinnest movement in the world — which we launched
wwenty years ago now — Is no one tour de force It is the sum total
of many tours de force in the technical area. For 1115 no more
a question for certain parts of tenths or of hundredths
of millimeters. but of thousandths of millimetars. >« The
making of components and assembly are carried out In such
a way that yvear for year a Vacheron Constantn |5
always much younger than any other watch. VWe spend
3 lot of time, but it is time that proves us right. Fairly
rapidly too: the difference is already noticeable after a lew years.
»J« Our attention paid to the minutest details 1s not for
nothing. It endows Vacheron L-_Jr1-‘_-1'[.-?l.rlfl1l waltches with a
long lasting quality of a particular kind, and the only cne
N our opinion, that matters. In a Vacheron Canstantin it 15
the initial precision that endures.
*UREHEFEGN)I(
EDNETANTIN

L _-'.-'

7 wealch doalers i the whole world digplay the Vachergn Congtani £
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An airline should be big enough
o have its own 747 maintenance facility

..and small enough to care about your children.

THE INTERCONTINENTAL
AIALINE OF PDRTUGAL

We're as big as an airline should be.
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We know how toughitis
to put acomponent stereo system together.

Sowe did it for you.

Sﬂm'
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We'e in your corner.

Pan Am can tly vou to the four
corners of the world, We tly to more than
100 cities 1 over 63 liands and offer
more tours than any other amrhine,

And no mutter which corner
L were with vou.. . owith over 193 ol
Hices statted with experienced Pan Am®
people who don't just sell tickets and
contirm fhghts. T hey grve you tps on
mteresting side troips, recommend good
restaurants and shops. and il vou m
LI SEVCL i.:i [ i .|| YIS, i -"||". || Ve I '..i

vour munl for vou, if vou'd like to use

volre

u% as your foreien address,

And when vou fly “the full-service
airhine, one call does i all. Our world
wide communicarions system can make
vour reservations tor thehis (o any desir-
nation, for hotels. car rentals. or for ou
exclusive 747 dining room in First Class.

S0 Next ome yvou Hy out into the
world, remember: we re i vour Corner

Contact vour Travel Avent or Pan Am,

- PAN AML

The world’s most experienced aarhine.



Iif it were your child.....

His defences against infection are so weak that
aven doctors and nurses come near Rim as
infrequently as possible

Yet they must be wamed immediately of any
change in his condition,

If it ware your child you would be very thankful tor
those monitors keeping constant watch on his
heartbeat and breathing. The system |5 the
outcome of an unusual combination of medical
knowledge with the skill in electranics for which
we are more generally known

wUE e EITRER] N VRDICIree s &0
CoOmpseta el W Can aguap i
hosialals and frequently act 08
arauliants gn ther desgn We mako
pracioally owirything: rom =eCire
sy alorms and lghiing, Ihrougn the most
sogmaslicated diagnosiic X-ray 3ys-
tems to (he scinhiRaton countersy and
pleciran meermegooes of e FEsEarsh
ibsrplories One recon| edvanco s
3 UnygQue ahaTlam 0 recEEDon Narapy
i owliich the freatmenl planning,
wineh normaelly lakes B specialst hall
A tlay can e dong InoE few mmges
agngd dang in greaster dolall

pH I LI ps Working in health care
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for art’s sake

The SK-1 Akl uas
mieed the |.!l__l!|-:-_-.'., MicE
ing creative standarnds

Adl 1
to ke

contained in the viewdinder Aper

made (o

lemand

Yoy need
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ture setting and shutter speed are
cleariy visshle. The Contrast Lighi
Compensator means periect ex

Ifing  stluAor

POSUTE T <Al {[¥

o |

LNe  Qud Micro-Spiit  Screen
ocusing  sustem ensures  onystad

Clartu

[hen, to further satishy the re
CILHTITEnis O the knowing lens
artist we built in ||||.|I'.|r_-'.-.:|-I X0
sure capabilite And a hot
i addition to cord, for complete
flexdisliny

Finally we offer the Mmnolia
sustem of over 151 accessories
including 27 fine Rokkor Lenses
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omm SLE camera with througn
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When Luis Marden found the Bounty...

Marden has dived all oves
tFui '.'.III':I" i R .'-.-"."I-_ ik -'.l
Nt ':.!_':lr."'L"!'.::lllll "-l-l:q_':.i:":; I
He always wears a Rolex.

A Rolex Clyster caze is

Adter Captain Bhgh and 18
loval men had been pul into g
baat aned cast adrf j:!r_-!L'|||_-|
Christian sailed away in the
Hounty —and disappeared.
Eighteen years ater, in 1808

American ship called af
Pitcairn Island and uncoveretl
the gmim tate of the Bount
anil |'|I.j|' CTEW

Mr. Chnistian had run the
shup ashore and burnt her
U the crew, l|||-'|--I|t chied
ient e ::I||=

itcarrn Island 1s 1,300 miles
zpyuth of Tahit, Lurs Marden

I|"|r.”'l |||.;-|r'|-'-r_'r'|| i||-|.||:||':| : .-

arved from a sohd hlock of
I8¢t. gold, platinum or stain
ll s *l*"!. . 'I” :i'lll Ly 52817
around its elegant circun
lerence. In all other watches
5|'L winder1s a weakness J||'.
patented Kolex winding crown
nolds aumaue -|]'t'..'."[|li. SCTEW
I down onto the ciase rathe
ke a submanne hatch, to pro
vide a pertect, impenetrable
il. The Rolex crvstal 1
find the Bounty E_i".i - another unmigue device and be
He knew some of her ¢h i e EeM  COmes even "'-'lil"l' mide
timb "y ¥ e \ 1 . ,-:-5;,-. ' |

1841 and that her rudder wias Une day Marden came upon Luts Mearden has been wem

had been found m

tound m 1933 wiial he believes 1o he th ing nis I'-ll|r. x Submariner for
[t seemed ltkely that thi vmplete Keel line of the ship,  over 16 yvears. He stll calls i

shallow water round that total- Al d@round were fragments of his new watch. But then he ex
exposed coast would have  the coppes !":-' had théeathed pects to be wearnmg it for 3

WepL awaday every ITACE '|.'.|_||r t hi __.||I|I| e 1l as wall 2z n O T Loy i 114

Bounty, but Marden felt there pintle. an carlock and faste: ¥

wads d Citanci ngs and -!-!'lﬂ. L covered in ‘ i
He dived again and agam in  hard limev growths

the rough seas in Bounty Ba RDLEK

You can 1&*]] h'-. the men
who wear them.

| | ks, | | i , 2L
e found nothing, but his luck - i -

el LT
T o RT]
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The more you fly

o Lufthansa
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See it our way.
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We can no longer
automobile 1n terms of

From its very birth at the turn of the century the
automobile has been man's most favoured creation / obsession,

He has given to it three generations of time and thought
and energy and money.

[t has given to hun a mobility that has enlarged his
world and enriched his life.

And along the way it has given him one more thing.

A headache. A very large headache.

For the automaobile, even before the energy crisis, was
beginming to cause problems, Serious problems. It was
Zrowing in size as it grew in number. It was strangling our
cities, clogging our highways and polluting our air.

Then along came the energy crisis. An even bigger
prablem, and a hardship for all of us. But more important,
awarning for all of us. A warning that we're using up the earth.

In addition to running short of oil, we're running out
of copper and zinc and phosphates and other critical resources.

Which brings us to the true price we pay foran
automobile ( or a refrigerator or a tv set). The true price has to
be the money it costs plus the amount of natural resources
it uses up. Both in butlding it and operatingit.

Which brings us to big cars vs. small cars, and the
tables opposite. As you see, it takes over twice the raw material
to build a big car and nearly twice the energy to operate it.

And that, combined with all the other problems it causes,
15 why the day of the behemoth is drawing to a close,

The price is too high to pay,

This, believe it or not, is going to be more of a hardship
on car companies than on car buyers, The car
company has 10 give up big car profits. The car buyer has only
to give up the big car habit.

And that shouldn't be difficult, For a small carcan be
a Joy in its own. As rather conclusive proof, Fiat 1s and has been
for vears, the biggest selling car in Europe. And the name
Frat means small car.

We not only made the world's first small car,
we now make the widest range of small cars. We've had more
experience at it than anvone. We're better at it than anvone.

Even durning recent years, when a great number of car
makers { not only in the 11.S.) jumped on the big car



measure the cost of the
money alone.

bandwagon, 905 of Fiat production remained in small cars.
All of this, you're thinking, leads to one logical

conclusion: we'd like to sell vou a Fiat.

Most defimitely. That's the purpose of any advertisement,
But in this case there's another purpose too,
And that is to suggest that if all of us can learn to live

—

without excesses today, we may not have to [ive without

cssentials omorrow.  IIFEFEYE
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Wiy do mone peagprle caplisre fife
with o Penlax than with anmy other

fine comero?

ecawse for 22 years Asahi Pentax

has bean first with almost every

technological advance in 35mm
SLR photography, -
For example, take the Pentax ES |, r
with:
@an electronic shutter which
automatically sets itself for exactly
the right speed, from 1/1000 1o 8 sec.
@a TTL full-frame-averaging melering
system with an ASA range of 20
1o 200
& an exposure-control dial allowing
variations of 1/2 X (exposure factor),
2 X ar 4 X Tor high or low key effects
@ full compatibility with afl ghost-and-
flare reducing SMC Takumar lenses.
Pentax — it stands for technological
innovation, No wonder it's the world"s
best selling, mostloved fine 35mm

SLR camera. E]I

i



BUSINESS TRANSPORTATION YOU CAN RELY UPON:

BEECHCRAFT.

There probably aren @ any records Lo prove
it but it's doubtful that anyone ever bl

a successiul bustness by pelyving entirely
upiin athers. Usaally, there s stmeone who
supplies the individunl initiative and

MO ETT LD |';||T'I'-|' umn I,'FI':I'r'I:'I'I"I-.I-_'- T

Today, in this period of crucial business

docisions, that individual could very well b
ponsidering Lhe purehase of a Beecheralt

And that, in itsell, s 4 very signilicant
form of mitimtive.

With the current energy sttuntion. with
widespread travel restrictions belng arged
an every mode of transportation, with
INCTEABRTE |'-1'I'I'l:'|r'-|- i g [||:||'r-'|1 LT
business management's time...8 Beecheraft
becomes ¢ven more important.

A Hewreheralt Bauron 58 (like Lhe one
shown abovel could ensily become one of
the [ew rensonable solutions o providing
Hexibility and dependiahility in business
travel.

The HBuron &8 swiftly transporis up to
b persons (ora ton ol eargo) direetly Lo
destination at 230 mph.

And, with a nonstop range of well over
| 0K miles; the Baron 08 gives vou
tremendous eperalional ffexibality . .. because
mast trips can be made without [ueling
stops en rogte,

&/_

[maginsative businessmen are

recoenizing more and more that a Beecherait
cprivatelyowned and operated by an

REPressive rcompany...is the only way you
eun be sure of heing where You need 1o be
when vou need to be there

A supeessiul businesa today must rely
miare and more upon s own transporiaiion
methoeds,

And o Beecheraft 5 business
transporiation vou ean rely upon with
cionflenes

(@m&chcm ft )

It sort of an un-coupson. L i ism L a ermme
to cul up & page i National Geographh
it ougrht to b

Hirw'evear, Wi o T |!|'|i|:":l'l Lo s
vou foll information awbout the Beecheraft
Haoron 58, Just write on vour letlerheaid
o Beeeh Aircraft Corpoaration, 9791 E
Contral, Wichita, Kunsas 672001, LL5.A
You'll be olad you diil
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