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a leftist leader told reporters that the

death of a journalist would “clearly ad-
vance the struggle here . . . so long asit was
a member of the U. S, press. You are more
powerful, more visihle,”

A few months later, photographer Olivier
Rebbot, a free lance working for Newswweek,
was killed by a sniper bullet. He was the
eigchth journalist known dead or missing in
covering that war since April 1930, It may
have disappointed his murderers to find that
he was French, not American,

Half a world away, Senior Assistant Edi-
tor Robert Jordan was deliberately fred
upon by a Somalia Liberation Front unit
while preparing an article for our June issue.

In Nicaragua in 1979, the point-hlank
murder by a government soldier of ABC-TV
reporter Bill Stewan was filmed by his own
crew. Covering the world has always had its
risks, but these incidents stand as tragic tes-
timony that the loss of 50 many reporters in
recént vears is more than a twist of fate.

Not long ago most developing nations—
sensitive to the power of pen and camera—
courted the foreign press. Today many still
see it as a powerful force, but one to be
controlled.

The International Press Institute counts
only 20 countries in the world with a truly
free press. Even UNESCO fired a vollev at
press freedom when a study it commissioned
recommended Heensing reporters and 1ssu-
ing IT) cards in order to “protect” them, This
idea, favored by Third World nations, has
been dropped for now, but it reflects in-
creasing hostility toward a free press.

This especially affects the GEOGRAPHICO,
since we often require access to an aren for
long periods of time. Increasingly, this has
become difficult or impossible.

The Third World may justifiably feel that
some articles distort its problems, may be in-
sensitive or even inaccurate. We can only
hope it learns that a less-than-perfect free
press is better than none and can come to
agree with Thomas Jefferson, who said—
when we were a developing nation:

“The basis of our government being the
opinion of the people, the very first abiject
should be to keep that nght; and were it left
to me to decide whether we should have a
government without newspapers, or news-
papers without a povernment, I should not
hesitate a moment to prefer the latter.™
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VOYAGER | AT SATURN
Riddles of the Rings 1

From a billion miles out, an unmanmed NASA
spacecraft sends home spectacular views of

the haloed planet. Rick Gore relates why the
imapes astounded and edified scientists. A douhle
supplement shows Saturn full foce and to scale in
our solar system.

Costa Rica Steers the Middle Course 12

Kent Britt reports on o peaceable land of
prosperous optimism where democricy works and
armies are {llegal—a true rarity amid Central
America’s mosaic of strife.

Troubled Times for Central America 38
Polirical turmoil and violence still wrack most of

the nafions of the tropical isthmus, whose promise
and problems are detuiled on a foldout map.

Living With Guanacos 63

Tens of millions of these furry wild camels rodmed
South America until mear and pelt hunters
devastated their herds, Wildlje ecologist William
L. Frankiin and his family spend months studying
them 'in remote Tierra del Fuego.

Buffalo Bill and

the Enduring West -6

A man whose nickname became @ legend reclly was
the quintessential Westerner—Pony Express rider,

Army scout, buffalo hunter, and master showman
By Alice I. Hall, with photos by James L. Amas

Bombay, the Other India 104

From glittering skvscrapers to desperate slums,
Indii’'s commercial capital is one big paradoo,
John Scofield and Roghubir Singh discover,

The Fungus That Walks 131

An oft beautiful omething called slime mold [{ives
amaong us, behaving like both plant and aninal
and creating micro-sculpture in the wild. Text by
Douglas Lee, photographs by Paul A Zahl

COVER: Multiringed Sarurn glows with bands of

color in a far-off springtime. Vovager 1 image
with colors added by NASA.







VOYAGER 1 AT SATURN

Riddles

of the
Rings

Still 18 million kilometens away,
Voyagen 1 takes a pontrait of
oatunn and two of its moons, one
casting itis shadow on the cloud
tops below the nings. Shontly.
Voyagen would find the bizanpe
neality—puzzles in the nings and
enigmas on the moons. With
worlds yet to reveal. the
unmanned Voyagen spacecnaf’t

have proved themselves
instruments of wonden on the
frontier that foreven pecedes.

By RICK GORE

Photographs by NASA
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[he nings: spoked.
bilted. and eccentnic

ARCUSEL OF TRILLIONS of particles
rromamalier than dust o {arger than cg
thedrals courses around Satiom as its ring
system. Vovager | found of to be fuli of

g i ] B | = ) &
structure and purTiEE—sSsuch Of SpOoNes

ne seen as a light streak (left) across the
bright B ring. Spokes may be very fing pa
ticles lifted out of the ring plane by electro

static forces

Seen forther out in the grovish port of
the A ring are two bright, narmrow ringlet
close together. Between them is g faint
ringlet that begins as white (n the upper
rght-hand corner. When followed coun-
terciockwise, the ringlet turns dark, pe
haps becausg f s somewhat tilted out of
the ring plane

he density of rings can be roupfily de
termined by the piay of Light upon them. In
this composite view (right, middle) rhe
upper, or suniit, holfwas taken as Vovages
1 approached. Regions thick with material
reéflect (tgnt and thus appear oright. Ke-
gions void of material appear dark. The
lower, or shaded. halfofthe imoge was tak-
en from beneath the rings, Regions that are
hright both above and below indicate par
ricies tnat -';.'_r.:L'.'l- (gt hut also, because
of low density, allow some [ght to piss
through, Regions bright from above but
dark below mdicate density o great that
o [ight can pass through. Regions dorh
both above gnd helow are void of particles

A compasite tmoge of two separate sec-
tions of the O ring (right, top) shows oni
ringlet whose track doesn 't match up, this
establishing it a8 dn eccentric (out-of
rownd ) ringlet that varies tn width. [Fmoy
B¢ sublect to perfurbation by smaoall, em
bedded moonlets

[he compiex structure and features

the rings have tumed out to be anvthing

but obvious. As mission scienfist Jeffre
Cuzzi (right) points out: “Understanding
the structure 18 going to take a o more

I L i =R o g’
worn. IEs not sometning that just clicks

ey | [SE—
|I||.|I'_|'-\.-I'.|.
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imaging team, Saturn is also the most be-
deviling thing in the sky. Today he is most
hatfled by those odd spokes, or fingerlike
projections, thatare slightly durker than the
rings themselves and that stretch across the
B ring.

“We've never been confused for so long
about anvthing so obvious,” he savs, swal-
ting rolled-up paper against his palm. “It's
just so damned frustrating professionally.
We first saw them three weeks apo. and we
still don't have any good ideas.”

These spokes emerge from the shaded side
of Saturn, sometimes in bursts of five orso,
and revolve with the fings. Gradually they
fade away. Theoretically each particle that
makes up the spokes should behave like a
mini-satellite, Those closer to Saturn should
be moving much faster than those farther
out. The spokes should tear apart. Yet they
seem to stay perfectly aligned.

“How do they form in the first place?”
asks the frustrated Smith. “How do all those
particles know te turn dark and line them-
selves up over 25,000 kilometerse”

OVEMBER 11, 1380, Voyager is two
million kilometers from Saturn and
tonight flies within 4,000 kilometers

of Titan, More ring cloze-ups have come in.

Life grows no simpler for Brad Smith.

“The mystery of the rings keeps getting
deeper and deeper, until we think it’s a bot-
tomless pit," hesayvsata press briefing. “The
thing I least expected to see was an eccentric
ring—and we have found two,”

He flashes on a picture of one nnglet dra-
matically fatteron one side of Saturnthanon
the other {page 7).

Odd things too are happening out at the
thin F ring, the one being shepherded by two
little ' moons. Vovager images now show
clumpsin the F ring. Could these clumps be
satellites trving to form?# Are they moonlets
being eroded? Do gravitational forces from
the shepherding satellites focus ring mate-
rial into odd-shaped regions? The mission
scientists are clearly thinking on their feet.

The F ring i% close to what astrophysicists
call the Roche limit. Inside this limit the
gravitational pull from huge Saturn should
keep larze satellites from forming.

The Eoche limit helps explain why Saturn
has rings. Most scientists believe that more

10

than 4.6 billion vears ago, when Saturn was
forming out of the solar nebula, it was much
larger, It collapsed suddenly, then began
spinning so rapidly that some of its gases and
dust were left in a Aat disk around its equa-
tor, Hot, voung Saturn kept this disk much
warmer than the minus 185°C (—300°F ) tem-
peratures in the rings today. Heavier mute-
rials such as metials and silicates either
coalesced Into Saturn’s forming moons or
swirled inward to form its deeply buned
Earth-size core, which may be molten.

As the planet shrank further, it cooled, as
did the ring region. The water vapor that
was lefl there froze, savs a leading theorist,
Jim Pollack, and the resulting ice crvstals
gradually accreted into ring particles
thought to be no more than a meter in diame-
ter, At some point a phenomenal blast of
solar wind blew away anv gas that had not
vet condensed. The ring particles would
thus be the pieces of a large ice moon that
could never pull itself together.

There has long been a competing view,
however. Perhaps all those particles did not
form where they are today. Perhaps they
resulted from some catastrophe. The rings
could actually be the end product of a moon,
spgpests mission peologist Gene Shoe-
maker. They could be a satellite smashed
to pieces by another icy body. Or perhaps
such a body, a traveling, homeless moon,
was torn apart by Saturn’s gravity,

However the rings formed, most astrono-
mers believe thev have been choreographed
ever since by the laws of orbital mechanics,
especially the process called resonance,

Through resonance the gravitational ef-
fects of Saturn’'s moons on parts of the nings
are greatly magnified. For instance the
moon Mimas and the inner edge of the Cas-
sini Division arein resonance, Mimas takes
exactly twice as long (o orbit Saturn as do
certain Cassini particles. This regularity
means that these particles meet a slight
gravitational tug from Mimas at precisely
the same place every other orbit. Over time
that extra tug stretches their circular orbits
inta ellipses, Eons ago Cassini particles thus
started to crash into particles in adjacent
arbits, Colliding particles were thrown into
other parts of the rings. Gradually a large
Eap was sweptl oul.

Before Voyager such resonances were

National Geographic, July 1981




thought to be responsible for what Hitle
structure the rings had shown. But now the
monitors at [PL are showing more struc-
ture, not only i the rings but al=o in
the Cassini Division, than any svmphony of
resonances could expliin

HE NAME Peter Goldreich keeps pop-
ping up. Goldreich is not on the Vo
ager team. He teaches at the neartn
California Institute of Technology. But of
the minds that ]I."I'I:!lr the dyvnamics of the
salar system, his is among the very best.
Nearly two yvears ago in his Caltech office
he noted: “The rings of Saturn are not going
to be that easy.” The subject then was Ura-
nus. Ableast nine very narrow, very peculbiar
rings had recently been discovered around
that planet, the next one out from Saturn
Umne of these rings 1= only three kilometers
wide. The outermost is eccentne; its width
varies from 20 to 100 kilometers
Croldreich and Scott Tremaine had pro-
posed that 1t was nol resonances but rather
many little moons, too small to be viewed
from karth, that created Uranus’s rings
“Twosatelhites orbiting close together can
confine small parti < 10 betwieen them into

a thin ring,” he had explained. “Gravits

CGravity repel? The explanation i= a niddl
lover s delight.

The laws of orbital mechamcsdictate that
satellites in higher orbits go more slowly
than those below because they need less ve.
locity to overcome the pull of gravity from
the planet. 5o if yvou have two moons with
intsaf ring particles between them, theinner
moon will move laster than the particles,
and the outer modon will move more slowly

Consider the inner moon first, As it nears
the slower ring particles, its gravity does in-
deed tug at them, pulling the particies closer
to it and slowing them down, But as the
MOon passes, 1ts gravity then starts to pull
the particies along atter 11, speeding them
up. Because the particles have been pulled
closer to the moon, the satellite’s gravity
has a stronger effect on them after the moon
passe¢s than before. So they are acceler-
ated maore than they were slowed down. The
rng particles get a net energy gain from
the inner moon. That ENErm hoosts—

Saturn! Riddies of the Rings
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Grravity's crack-the-whip sends  each
Vovager on its appointed course. [fall goes
well, Vovager 2 will use the boost of Sat-
LS gravity to put it on a trajectory for
encounters with L'ranus and, finally, Nep
rune, armving at iis last planetary rendez-

vous 1.2 vears gnd 4 dave after launch,
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At the outer limits of the solar system—
rhe Belio

no omger expand against the pressure of

pause, where the solor wind can

b | rp=p # |.I - = S i M e e - T !
interstetior gases—Vovagers 1 (vellow)
and 2 (red) will make some of their last re-

ports—at least to Earth




Or |"j"-'|" thip AL lie< into a heher orbit

The reverse
Ring particles are overtaking it. So as they
near the moon, it speeds them up and draws
them closer, A= they
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1< true with the outer moot

pass, it pulls them
thev st
decelerated. S0 they have a net energy loss
LOSINng energ tall into
a lower orhit. The moon pushes them

Even thoueh the moons themselves gain

closer to the moon wher being

to the moon Loe)y

and lose energy interacting with the parti-
with othes

lock them in their orhits
Manv considered

Cles, resnnances moons could
gravitational

‘It's o Lerri-
| e I|,"|-_' L s -'5_|'.'|- L0 TTLA ||;|_' A 'III.|IEI': Wwen Yvou
lites that can't be

seen,” Goldreich had conceded, "but I have

=tirh

FAMcsSman |||-_ nconvincing

nitéd nine or so little sate
no doubt that it's correct. ™

suddenly Goldreich seems like a prophet
Saturn's shepherding moons act just hke
the moonletz of Uranus in his model. Could
saturn’s rings intless perturbing,

distorting, invistble moons shepherding its

idy L i
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OVEMBER 12, 1980. The rings con-
tinue to confound. “We thought we
had seen all there was to see,” Brad
smith tells the press. “But in this strange
nngs, the mzarre has

world of Saturms

hecome commonplace. When we Inoked af
the F ring today, this is what we saw.”

W
ring split into three strands
yppear intertwined. They resemble a DYNA
double helix. Someone jokes that Vovager
has discovered hife at Saturn, Smith notes
that there are also kinks 1n the sirands

“RBraidineg defies the laws of orbital me
hanics for several reasons,” he says. ¥ But
these rings are doing the righi
thing, I guess wie just don't understand thi
laws very well ™

Attention is about to be drawn away from
Overnight the closest images of
Faves are long. Clouds
totally veil the surface. The Titan story wall
not be told in pictures. But today begins a

it Smith shows = a picture of the F

bwo of Lhem

bviousi

the rines

1AVE CDMe 1N

| g —
L |_|._-,_.

dizzving series of closest encounters with
Saturn's other named moons

Mimas, Enceladus, Tethvs, Dione
Rhea. Not to mention Hyperion, lapetus
mmd Phoebe, " 1oo many moans " erumbles
MOOn sped ialist Larry Soderblom, Until this

week most of Satorn’s named moons were

merely points of light through a telescope
Proiect scientists cannotl ¢ven agree on pro
NUNGIALION !
Myv-mas. Some make Enceladus (Bn-SELL-
a-clus) sound hke n Mexican dish

These bodies are much than

Farth's and Tapiter's laree moons, or Lhedr

Some =ay viee-mas, Some say

S aller




A dangenous reef
in the rings

HE I5-GENERATION GAP: For cen-
turies dfter Fronco-Ttalion astronomer
Jean Dominigue Cossini discovered what
seemed fo De a gap in Satuwm'’s nings and
shetched it fabove), the Cassini DHvision
whas thotght to be a clear zone. A detail ofa

Vowager tmage taken from beneath the
rings (below) proved guite otherise

One trajectory considered—and reject
ed—for an earlier spacecraft o Saturn,
the less complex Pioneer 11, would hawe
taken it through the Cassim Division

fioneer wotld hove likely discovered
that the division s no gap—and discov-
ered it in the most unplanned, unpleasant,
ard final way
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brother satellite Titan, vet larger than mos|
asteroids and the tiny moons around Mars
Tupiter, or Saturn

e 4 should be made [rom
same material—dost and ices
Thev should be too '_-|||._:,” to have much of
the radioactive rocky material that in larger
bodies heats up the interior and generates
geglogic processes suchas volcanism. 1 hese
watery moons should have frozen fast soon
after forming. Thev should be heavily
pocked with craters, the scars of countless
collisions with celestial debri
There 15 no reason Lo suspect they are anv-
thing but big dirty snowhbalis

Vovager
Hyperion and lapetus to reveal much, It will
not ¢ven photograph Phoebe, the farthest
out. Phoebe haslong been known to travel in
the opposite direction from Saturn’s other
moons. It is most likely debris captured by
Saturn's gravity as it passed by,

lapetis 15 pe ing. Even from Earth,
t shows two faces. One side is five times
brighter than the other. Noone really knows

roughly the

AS COMmeLEs

not come close enough Lo

Navigation so precise it all bur
defies imagination was reguired to

pt cnd .I,'r_'l,'_l__.l the two Vovaeers on

Years of

wentinto h :.'.'I'1_i.'=|'rl|"'1 FL DN "".-"I'~'-|

b |
course concenftrated work

ble trajectories for the spacecraft
Mission ohjectives had Lo be sorted
and given priortty: For

how close (0 Approach  Sarurm s

EXaminie

enormotEs moon, itan (closer than

vew' York City is to London,
frormed out).

Three davs after Vovager ['s clos
g5t approach (o Safurr,. Chirles
Kohthosze (left at left) and Kay
coCR 20 over data for Voyager 25 en
counter—still 283 days awey, yet an
immediate and pressing concerm
compuier-
gencrated images chart the reglom
witere Vovager 2 wikl pass Detween
flted ( right) and it moon
Mirando. Eventually, the craft will
reach Neptune

north pole just

L] - - - - "B —— r
AS 4 navigalion oaid,

FUfiLLs

ond dive over its

7. 500 kilometers off

the surface

why, and Vovager | will not see it well
But Vovager 1 SeEIng
startling features on the inner moons
Mimas, the innermost, looks the most ke
the bland snowhballs evervone expected, ex-
cept for an crater (pages
16-17), Its walls are five kilometers deep. its
diameter & third that of the moon. It
among the largest craters, relative to the size
of the body hit, ever seen. Mimas came very
close to being blown apart
Like the other moaons,
that ice on its surface is as rigid as rock. “It's
got about all the cratersvou can make, " says
(ene Shoemaker. “If vou make anv new
cratérs on Mimas, vou'll erase old ones
This cratenng has “fuffed up or “gar-
dened"” the surface to a depth of at least
several kilometers. 5o walking on Mimas
would be a little like walking ona large snow
cone, with many ice chunks, some larger
than a houwse, sticking up from the rubble
Farther out and much larger 15 Tethys. A
ereat branching trench 03 kilometers wide
stretches nearly from one end of this well

has begun SO

CROrmous impact

Mimasg 1s 5o cold

_|I|I|I i j I'l

o i T I i . ]
National Greographic,



cratered, L.Ush-Klometer=-adliameter moon Lo
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 Dean impact lracture, 1t appears to
have been created from within, Perhaps thi
stress of Tethys's freezing and expanding in-

terior cracked 1

e surface of [|||_' moon. Per-
hurning caused the

e 1 i
d ensirn |||'-\-I' |||

haps internal geologet
trench. Yet lethys has
pure water ice. How could

tle rock have been eeolog

a body with so 11
cally activer

il L7 I l.l"ll LE =

lethvs 15 exlrems _
briccht as its astounding neigchbor Encelia-

dus, Bnce

adusreflects ne " Lo peErcent ol

nlE 1

1 pircent.

e Hghtl s Our moon, by contrast,
reflects

Enceludus also seeme to be strikingh
< IT1{ '.".E'I 1'I..l VAEET -..-|--r'-r Vs O Craliers l:_-ll i [:_
I E

=3 1istull be

—

geologic process on Enceladus (pages

ly erasing or swallowing

aclas could well be geolow-

ICLIYE

its craterss Ence
callv alivi

strange white wispy markings streak the
next two moons out, Dione and Rhea, sug
pesting that something once blew out of then
interiors

."I.I.I-Illli II.I:I.||III.|I.'I . r I.I.-.! .|I'II.'|I-.

mpact craters; formed very early in the
=O0Ar syilem = ﬁi=1n'5. blanket much of
Rhea's surfac 10 that of Mimas
Yel some areas show less aratening. [hey
apparently have been resurfaced
Dione is in places as heavily
but it has a lot of vounger terrain. As
soime Lime.

craterec as
Rliea
Larry aoderblom puts it, prof-
abiy in its first halt bilhion vears, Dione's 1n-
zides gushed out across its surface.’
Mvsterv sti
Litan will soon demonstrate, how-

maore that

| shrouds the cloud-covered
Titan

EYel; -E'I.I': lIl."I IET CATl Il'

SLUNIINE L LLTEes

|~.r-.'.'

UVEMBER 15, 1980, Scientist Rudy
Hanel, leader of the MASA infrared

'!".".1:'1 SCOOV andl i.::'|ll':"|l.'|l_'- LI, 1S

ehulfient
['he rings may belong to the picture pes
pie, but Titan belongs to us!” he says

Hanel's heat-analvang

data from the radii
I

instrument and
|I.,,'. S
that Titan's atmosphere is largeh
nitrogen, bhke Earth's, Not the widel

= il'l!l IS rl.. LI

e |
L W






Mimas: a satellite
nearly shattered
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suspected methane: Methane 1s only a mino
constituent, as water vapor is on Earth
[t is announced today that Titan's atm

=1 |'--"| S Al 1east as IZI- nse s | .IZ]!"- ]T 1=

clurdes h drogen cyvanide. That news would
not stop presses thlr-ah:uh-grfn:lz--|uJ:I:

ant: Hydrogen cyvanide isa critical bu
hlock for the more complex molecules of life

Ihe temperature at cloud tops is far too
cold for |I|l Hut some =scienti=ts speculate
that Titan's thick clouds could trap enough
heat down below to make hife Ima rinabl

There are not that many atmosphéres 1n
the solar svstem. Titan has one because it 1=
Massive enough
tationally. Also, its temperatures are so cold
that gas malecules do not have the energy 1o
pseape 1ls grasp, as happened on the larg
noons of Jupiter when they formed

At Titan we may have a snapzhot—a fro-
zen record of the composition of Earih's
early atmosphere,” savs Ha

Earth and Titan are different today pri
marily because Titan's low temperature
keeps water frozen. Un much warmer l_|||h
there were oceans where life evolved. The

toy hold onto iis sases gravi

Iving things utteri

i I'I.::'I._'I ol VAR !|I.|| EL 519 I.:'.! At Ler

oxveen released by

litan might have known warmer davs as
vell, Gaseous ammonia in its early atmo-
sphere mayv have trapped enough bheat 1o
permit liguid ammonia or even water Lo run
weross the moon's surface. Life could have
begun and then frozen out

Presumably the fossils of chemical evo-
lution are sitting out walting to be
found,” savs mission astronomer Toby

(Ywen. “You just need 8

gt Lhrough '||l." IO

EJ.I. E; |I | IH""'r [ (S B IIE-;':I .’l.'-.l'-.

show, the nng people are also éx-

Titan showed a blang face as Vovager |

1 i‘!. | II|--' I| |'-I-.:I: |||-' I.II-'.Il I.I .Illl."z I.Ill-.'l...-
II.II I |Ii-|' |.|I|' II'II.I"'-I'III'. 'ﬂ'!]llll-'lr. 1

urn and is now taking pictures lookimg back

i gt Ty i ofithas FeartREr
:l;,;;hgil;"}uﬂhj:i FT:J :L;L:fllhhd:; l|n'!3'-[LIL-h-- ark spokes have suddenly
haod r[lh radio team and the infrared turned bright TI1¢r|11t41:x|::g SRS parts-
team the [atter lecl B Ripgd :"'!I...H-..-:-”.:'j':" |';-:-\. mu=t ||_' S ATLETINE uII]'.II._"|'||' [T IF'1
probed T itan {o ifs surface and found: tem- wward VYovazer's outbound eves much
perature, 93° Kelvin (minus 252°F); atmo- maore strongly than they had reéflected it back
spheric pressure, 1.6 times Earth's; maaim toward the spacécran as It approached
gas constituent, mifrogen J-A'h-'--i' 14t “That property is charactenistic of very
kilometers—demoting it to second plad small particles,” explains chief project so-

hetund Tupiter's Gansimede as the solal

entist Fd Stone

. ETory o Irr = i rr "
SYstem 5 {argest i

Lookine back at the F ring. it too AHIGArs




litan: a gas-
wnapped moon

XPLODED VIEW shows Titan's
lavered atmosphere (right). Out-
ermost layer shown (sa bluish trans-

lucent haze of orgunic (carhon-
based ) compounds. Within the haze
and directly above the north pole of
the planet-size moon is a hood of
concentrated compounds, present
perhaps only during the 7'/-yvear
Wwinter

Belowa relatively eledar rone les a
thick lover of smog, apain organic
compounids, but of larger particles
and characteristically red. Under
that tsa laver of methane clouds and
vet larger organic particles.

The topography of Titan's surface
can only be guessed at. But since
methane likely plays the same role
as does water on Earth—it can be
solid, liquid, or gaseous—this scene
(below) is a reasonable confecture.
Fine methane sleet falls out ofa per-
petuaily cloudy sy, Jagged methane
f-ﬁfﬂl'r':"ri-l."f][.'i- FlsE fr-lrn id r'l'lr'_'['||'l|_'.:f'|:|E
[ake under a weak, obscured sun
where full daylight may be compara-
bie to full moonlight on Earth.




Houndand hang  |oece st i e

FLnl i Py o e et el abos ki
right). Colored stripes on the trailing mo

AT LIE L || LR | £F1 2 I:I_ i | _||| Tl i g ! i I
={1CH sl parfacic IT1 €AS LT [ he outer rune meanwhile has lost en
electrnically chai el | il = other Lhan L L1l L= 1nto & ks - irbit. Hi L

- B { = - '
netic field could keep the spoke particles

Hiemed for a while before they shear apart. HE RINGS AND MOMINS have at-
A faint ring has emerged within the ( rracted so much attention that Saturm

ring, and 15 extending nearly o Saturm’s tzelf seems almo:st Torgotie

vimos T Re Tt O ired to ||I|"|I.I =aturn looKs unex-

[his is the long-suspected D ring. Tt may  cting. The two planets are supposed to b

could be both, Or neithe: weather, (e the special supplement dis-

Close-ups of one of the co-orhiting moons  tributed with this 1ssue for a Voyvager 1 view
have come n. It looks like a toath. This odd if aaturn and orachart ol our solar system.,
hape leads scientists to speculate that these Whyv then does Saturn appear so bland? A
tWo MOoons Were once one. An impact blast thick haze mayv enwrap the ringed planet

ed it in two. That could explain why then And that haze could be obscuring cloud tops

arbits are so close together that are indeed as vividly colored as tn
Hiit how do thevy avoid colliding? ©h cioud taps i Jupiter, Or else the convect
hehave somewhat like the shepherd moons currents irom satumm s seething inlenor ma

Mhimk of the maons 4s runners on mix the colorful trace constituents m its

L rack s rreasts miission f PO KHirh clovds better

: : X7 .

I.'.!."!.l 1 ¢ runner, or maoon, 11 '_|_||_ Inneci vy REEE] .I"." s dfe ORIIrMMIneg Tatl

| TTi | cisa overtaking the one in the outes EL n does have o smatler siom of Jupe-

lnne because celestial mechanics say that thi ter’s Great Red Spot. It also has white ovals

closer in vou are. the faster vou g i bands of hehter and darker clouds hiki
“Now 1< the inner runner catches L, [T _||I,'!"' - Both prangi hagve strong et

starts to feel a gravitational tug irom the out treams racing Around thel euAlors. wn

er runner—he gets energy from him. As h Jupiter, upward [rom about ten degrees of

II- 'I-"-I.
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olher jets appean

i
ALV 1N OpPosiie direciions. Saturn s equa
| |
Lorial jel stream,. however, 1S three bimes

||' |.'_;: T more Lhan
1 thousand miles an

| | ] i f iw o | “ 5l 5 ¥ i ¥ [ r.
our. Keverse jet streams appear only at g

roader. Its winds are
three Himes sironeer—
nigher latitudes

W hv thedifference? Is it becay

t1lterd 4

S¢ haturn is

1= P, ; |

:'I"l L l: LS SEAS LS K iL1i0]
Lhe shading of Lthe rings plav a role?

peingeE larther out, Satarn get= onl i

| L ]

bourth the salarenerevithat T

r : |
At Jupiter Lhe solar heal stnking the

sphere is equal o the internal heat

HLET TeC IV ES

tmo
coOming
listant Saturn internal heating
dominates. | he upwelling of this heat max
encrate the much strongé

svent, both planeis are

SUCTACE W II:'E'

somewhat ke stars inside. but have Eartl
on Lhe out=ids SAVE MISSION

neteorologist Garry Hunt

OVEMBER 17, 1980, Vovager 1ison
its wav Lo a rendezvous adecade fron
ow with the outer edges of the solal
v Wiere the salar wind = influence
"We've had a4

o .Ill-l_r I.I.-.l_lll..I =1

eal ride,
s been 50 smooth, 1t's
hiard to appreciate how much work wient

[ i r 1
- ___.III T M v - i II T M
| I'I -I = ! = VL LRt I.l. Ll I' 1 il '!_-_

of  thowsands: fiving i1 was the work of

hundreds.” Planning where Vovager wou
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fiy took vears of studving just where ¢ach
moon and planet would be when
sand différent tragectones were considered
luring Lthe research peros

'We are I
cludes Stone. “INext comes

LAKe Vedrs

Il:l' Il]-ll I':-|!|--||'!"-._. LI II
Lhe understand
Ing. which ma '

FLCEMBER 12,

| 950, A month has
becomes easier to un
derstand. Mission rado
Vannounces in san Francisco that
hiz team's experiment now shows
atmosphére to be 4.6 ti denser than
Foarth's relvin, ol

minus - 292°F. 1Too cold for life. But cold

-
ITI0T PYs SERTPFS a6 Y 0

enough for methane to hoguets. Titam 15 right
4] § 1 el ' havn Faid LG nds
(M :l:'l s --IE:I-!:I-E T EEA T

[ § ¢ the only other place ]

Methane in Litan's mtrogen atmosphere
oW att. o will hine par-
L |I|'I L S 1

B 1 ' 1
ur and a hadf billion vears’ worth of sEmor
N{W, MAVIM B IO F 801 il | 1]



The atmosphene:

storm beneath
the calm

B."_-'L."-:'H AS BUTTERSCOTCH, or so
Saturit'satmosphere, composed main-

af fyvdrogen and Rellum, appeared
fromt @ diztance in true color (abave)
When resolved tnto detall by imaging en-
hancement (right), it rezsembles turbu-

lent Jupiters

L'nltke Jupiter’s atmosphere, reversais
it wind directions do not cotncide with
the junctures of dark beits and Lght
rones, Saturn’s eguatorial wind speeds
are thrée times those on Jupiter, or ten
times hurnmcane-force winds on Earth
Whether the sombrero effect of ring
shadow or seasonal varations play sig
nificant roles in atmospheric circuiotion

LS MOT Vel Cledr [D MILSSIon &Lt niisis.
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freeze 15 Earth veurs later, when the 1itan
wWinter arrnvis

If there are lakes or oceans, the falling
smoe snow would make them sludg
“There should be VvEry interestimg
chemistry going on,” savs Owen

me

ANUARY 6, 1981. Ower catfish and
¢rab fingers 10 a Baton Rouge restau
rant, Vovaeger's geologists are trying to
decide what to say in their preliminary sci-
ence report. This impromptu dinner 15 a
break from & NASA planctanv-geolog
meeting. The subject i= moons
Rich Terrile, one of the younger leam
members, s being grilled across the table
about his idens on Enceladus, There has
been speculation that Enceladus could be
caueht in a tidal tug-of-war between Saturn
and Dione. This tugmgring could be heating
Enceladus’s intenor. The moon could be

Trading insights while the jfirst data on
Satuwrmidon winkd speeds and directions are
plotted, Andrew Ingersoll and Reta Beebe

numbers Lo observed phenomena. As s
gton chief scientist Edward C. Stone has
prit it, Ut you have numbers, you don |

hitae g scienee

Spaceworn Dione, mother of Aphrodite
in mythology, reveals (facing page) fis-
giires, crafers, and. on the suntit lim, evi
dence of coating from niermal |-'r|h|.'l-||.'|.|||

AITE eEFCOIITIE B,

l=

like & hig drop of water coated with an ice
crust, explaining why Enceladus is smooth
Like a elacier, the moon's thin crust would
e mobile enough to fill in craters

Terrdle and another Vovarer scientist, Al
Cook. had noted earlier that Enceladus 1s at
the hrightest point in the outermost E ring
Ferrile now 15 arcuine that Earth-based
infrared measurements indicate that the
broad and dim E ring has mostly small parta-
cles, Terrile and Cook think that those parti-
cles could be coming off Enceladus

‘{Ine meteorite puncturing the surface
every thoosand, or even ten thousand, veéars
cotilid sprav oul enoush ice crvstals to :ﬂti.'l[J!j-
the E ring,” propaoses Terrnde. lce volcanoes
are wlso possible. The ring particles that
either would produce could be coating Ence-
adus and neighboring Tethys. That coating
might explain why both moons are excep-
tiomally bright

‘Wonsense!"—and worse—argue some of
Ferrile’s colleagues. Intuitively suspicious,
thev question his calculations., He defends
hisidenzadroitly, Evenifthey donot likethe
warm interior model, most team members
would admit it is still the best explanation
going for Enceladus’s perplexing surface.

“Ideas are often wrong. so we really hnt
hard at them." sayvs Larry Soderblom after
dinner. “TIf they stand up under attack six or
maote times, some of usstart to gccept them.

On the other hand, Soderblom 1s starting
to question some well-accepted weas aboul
how theze moons formed. Supposedly they
accreted slowly and relatively uniformly
from the disk of dust and gas surrounding a
voung Saturn. But the moons have such un-
expected densities. Being closer to Saturn,
Mimas should have lost more of its rockier
srains to the mother planet than Tethys, vet
it ts rockier than Tethyvs. Dhone 1s likewise
rockier thian farther-out Khea and may have
been active longer. Evidently these moons
are not all made from the same stuff

“Sav all the pieces that make up n moon
are the size of 2 marble. Then even if there
are lois of different colors of marhles, the
moon wotlld average out gray,  savs Soder-
hlom. “But if instead the pieces are each 100
kilometers across, their colors wouldn't mix
so anonvmaousty, 1T just 30 pieces made up
Tethvs, it could have its own personality

Thus it coutld have been chance that most

Narfoiul Geoeraphic, Julv 1981







Pondening a
lunacy of moons

NEW CLASS OF MOONS, larger

| 11 | 4 - R | 2
than all but the largest asteroids bul

i
smdiler thon fupiter s raitiean Sacel
r

{tes, presents o ael o "rri.'.__:l'.'.' 0 T o

; b T R AT AR
et (abowve. from left) Ldurence A

. : R o i :
'-.|'|_|5"'|Il!ll"i_ |!'-:!|'|':|!":.j | LETTLLE .I'."
rence V. jofmson, and, sfonding, Bu

gene Shoemaoker, If the moons had fit
neatly with predictions, they showld
have been uniformily dead jce and dusi
balls, peas in a pod, except that their

151
ka

densirigs Hkely wokild Rave NCreass
with distance from the planet
Instead, they proved to be signifi-
=aftly different from each other, some
witHh evidence of irmternal acfivity, now
arF 1 the MISE with dernsiiies CHONgZINE

-'.."i-.i""ll!"' Wittt "r".'l.!.'l.I L '.I--'-[::':."_"

: .
rrom cne I"'In.'f'n'!

lethys

like an old tenmis ball
1

. . 38 I i T
chewed Dy the family dog,

l'ethys (left) shows a long,

SIMLIOHS Crencn L
—— L £ Sl ok ol e |
OIres RILIOMmelErs QfEeD adndg

the tooth marks of [arge

craters. Perhaps the least
dense of Saturmm’s o
moons, 1ethve 18 80 per
cent Or more witter ice

Besides the moons” rel

. Ea ¥ = = - . =

JiveE CINIRCes (rom the
I ; 5 , T [ 5
pLaOmet, APLrFOfFnsLrLES My

Ll LPECLTANSE LY LHE WELT

[ous gmounts and kindz of
particies haphozardly ac
creted during thelr forma
flon. Jhe least dense mo
have rocky material scat-
tered randomiy through-
out, while in the most

I1.'II !
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Those indicating geo-
[ogic activity may hove
been heated during docre-

tiory or later by radioactive

decay of i cky material
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lapetus

A vin and vang of a moon, [a
petus has one hemisphere five
times brighter than the other,
it& seent 1 both enhanced false
color (lefth and tn direct imog
ing (helow). The cause is no
gnown, but VYovager 2 will

P A . 5 A i |
COITIE IR TOra rmmiid H C LDV LD

Rhea

RAed s insides were stirred, probably very
earty in s history, for as seéen in colom

gf [ow resolufion (below). while wisp
|'_|l"!l:'l'|!.‘r_' that water '"|_'I".'_"_|| gut s I
rriterior. A closer view of anothes
(right) shows intense cratering

Some craters on SUTHFTHIAN ModnRs May

l.l-l-l::l-

!"l.' |1' '!-'-"::"u'r- |'|‘-||rll-!|" Cratery ||I|.'I'Ir_|. i

I
high-speed body strikes @ small moon,
gome debris goes o orbet and eventually

tmpacts af iow gpeed on the same moon

Y Feire Jll.'lu'll.'lll""l il i |r';|-"'|'-_" 7




EARTH'S
RDON

SATURN

A RING SHEPHERD MOON

= 1980 5 a7
F RING SHEPHERD MOONS
= 1980 5 16

" P
CO-ORBITAL MOONS

ENMCELADUS

-

TETHYS

-
HYPERION

LAPETUS

PHOEBE

Saturns moons

Farth grd iEs moor are
superimpesed o scole on
SNaturn, Saturm's [arger

mckris are also showh

[iF SLLELE.

DIA Sameter in Kilomelers
Dis distance from Saturn's

penter in kilpmetors

OEN oEnsity water = 1.0

 maons ot to scale

A ring shepherd (ID80 5 28)."

CHA 30 kbt DIS 137,700 km
Smallest of the satellitsy.

F ring shepherds (1980 5 27,
S26)." OlA 220 km

00 km BIS 232 400 km,

1. 700 km. T hese hold

the F ring In place

Co-arbital moons (1980 5 |
2 31." DA 180 km, 120 km
(15 15,450 am,. May

be nalves of a single
fractured satallite

Mimas. DA IS0 km
DS 1A% 500 kmy; DN 1.2
A nearly fractured
moan scored by cracks

Enceladus.™ OIA 500 kmy
OIS 238,000 km; OEN 1.1 47)
Tha most refiective body
v the solar systam

Tothys. DiA |, D50

QIS 284,700 kbmi DEN 1O
Almost totally waler s
with great crackn I'.'-."l'lﬂ".l:
due Yo freszing expansion

16th moon (1980 5 13).°

ot vt confirmod

Dhone. DIA 1LE20 Km:
S 377,400 km:; DEN 1.4, Has
wispy stroaks, probably frost

Dione B (1980 5 &1.°

DA 50 km; DIS 377,400 km
Shares the arbit of Dlone
FII"!'.I'_IEI.L'I'J girmiiar to ofther
=y TGOS

Rbyea. DA 1,530 kg OIS
82T, 000 Kmi: DEN
SUrtacs variabio
may have had several

bombardment =ras

Tharn DIA 5040 km;
DAS 1,201,600 km; DEN 1.9
Has an atnosphers

much densar than Earth s

Hyparion.” DIA 390 kmy
S 1L 4TS 300 uret,
Poarly seen by Vayager

fapetus. DIA |, 440 km

DS 3. 8588 400 kmp DEN 1.2
Extreme variation In
reflectivity batween
hemspheres

- - .

Phoebe.” A 5D om: CHS
§2,945.000 km. A capturad
moon Wikl & ret r|.:*_:.='_-|.rJe bt

of the chunks that miade up Lethys were 1cy
And those going into Dions might have had
maore radioactive rocks than Rhea's, keep-
ing Lhone s interior hot longer

Radioactive rocks help heat the mteriors
of terrestrial moons and planets. “We never
thought these moons were big enough to
renerdate the heat needed to provoke the
eruptions apparent on Vovagers moon-
scapes,” savs Soderblom

Thixz is the outer salar svstem. however
Earth's geology moayv not apply o moons
with compositions hke comet nuclet. Toby
(Jwen suggests the moons could be active
chemitcally rather than geologically
Cine oomet, known a5 SChwassmann-
Wachmann 1, whose orbit keeps it between
Jupiter and Saturn, periodically explodes
for no known reason. Perhaps something
sparks a pocket of unstable gas within, Simi-
lar blowouts of gas and dust—chemical vol-
canismi—could be resurfacing the cometlike
moons of Saturn, as well 82 supplving the E
ring with particles, says Uwen.

ANUARY 14, 1981, The Vovager imag-

ing team is reconvening at JEL to write

its first mission report. The scientists
are still strugghng to make sense of the nngs.
vat there mav indeed be
lots of little moons lurking in the ring:
dominating their dvnamics. After secing
hat the two co-orhital moons mavy once
have been one, and that Mimas has nearly
been smacked to pleces, some eam mem-
bers are conceding thiat the nings could have
had a catastrophic origin, Others are re
thinking their ideas on accretion. How could
mooniets grow as big as 1 to 15 Klometers

within the Roche limit? Some suggest ring

yany now concurt

particles could still be accreting

some scientists feel they can now at least
better describe, if notexplain, what Vovager
saw in Saturn's rings

I'he rings not only are dvnamic but also
have remarkably different characters. For
mstance, the C nne and Cassint ENvision
particles appear significantly darker than
A and B ring particles. And data from the
radio-science team show that particles in the
A ring and Cas=imi hvision are fve bmes
larger than those in the C ring

To ring CX e _]r:ll' Cuzzi this .‘I'|'|j||i:=-. that
¢ach ring may have a different history. The

Narional Geperaphic, Julv [958 ]




structure of the A ring is orderly, Many gaps
in the A ring, he says, are clearly caused by
catellite resonances. But there are also other
highlvy regular patterns that look like the
grooves ina record. T hese could actually be
waves tnduced biv resopance

The B nng turns chaotic. Same ringlets
are close together, some far apart. 'hs s
where most of the suspected moonlets lurk
The B ring 15 dense and opaque. Tts many
large pieces churn and grind against each
other, generating clouds of fine nng dust.

This dust is what gets hifted up out of the
ring to become the spokes. fim Warwick,
leader of Vovager's planetary radio astron-
omy Leam, believes that sunlight charpes
these minute particles. He alzo thinks that
they then cont the larger ning particles, War-
wick suspecis that a thickly coated and thus
highly charged moonlet travels through one
region of the B ring. As it does, electricity
eaps between the moonlet and countless
smaller particles

The result 15 a continuous static chorus of
whit sounds-like hghining and might look
ke it too if the rings had an atmosphere to
flash through

1 he border between the H and O rings,
says Luzzi, 15 perplexmmg. There 1s no gap
iut the C ring clearly contains much less
material than the B ring. lts particles are
rabably much smaller. 1t 15 more transpar
ent, has & different color, and shows order
structure

“Mavbe the C ning is populated by fresher
material,” savs Cuzzi. "Mavbe A and B
were the onginal rines and O was create:d
more receéntly. Mavbhe micrometeorites
sputter molecules off chunks in the B ring.
and they kand in the C ring and accrete into
new particles,”

As for the F ning, Rich Terrile says, “It's
still bramded, We couldn’t make those pic-
tures go awayv., Most team members think
the gravitational forces from the shepherd-
ing satellites send 'traveling pulses' along
those strand= as they speed by, Both those
satellites’ oribits are eccentric, so o pulse
from one of them could be 16 ttmes stronger
on one side of the ring than on the other. No
wonder it is kinked, clumped, split, and tied
P in Knots

“We're going to be working on this ring for
i long time,"” savs Terrile

1

Saturn: Riddies of the Kings

EBRUARY 11, 1951. The (first
science report 13 complete, and Brad
smith 15 looking ot Saturn through a
Gl-inch telescope in the Santa Cataling
Mountains outside Tucson. He hopes to
confirm a sighting he madelastvearofa 16th
saturnimn satellite

Through the appears the [rosty
haloed sphere that has sparked rapture in
every observersince Galileo. [tishard not to
gasp, hard to believe there 15 really some-
thing up there that look= like that

“Thisisthe way ['ve alwavs seen Saturn.”
savs Smith, “T've spent quite a bit of my life

||_'||-Z

Hiding herd on Saturm with a &1-inch
telescope, Vovager mmoging-team leader
gradford A. Snuith tries to confumm g 16th
sgbcitite. Wien it comes to the Soaturmn svs-
terre. he savs, " Were still e long way fromt o

detatled wnderstanding
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squinting through evepieces., wondering
what it 1s really like. Now the romanticist in
me 15 sudd

“I'm probably the only one who feels this
way, but Vovager has taken the myvstigque
Ihe wondering is over. I now know
what it looks like. Now it's become clinical

The scientist in Smith, however, iz just
going to work. “Alt Jupiter we saw puzzling
things, but by this time we felt we were in
the mop-up stage of understanding them. 1
dont believe we've made any real progress
on the structure of the rings. "

smith is wary of the idea that invisible
moocnlets create most of the ringlets in the
i ring. “Why wouldn't they be in the A and
C rings as well?" He thinks Vovager 2 will
reveal far more structure still when it flies

aw'ad :I
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much closer to the rings late this August

With luck, Vovager 2 will take close-ups of
the braiding in the F ring. Its cameras have
been reprogrammed to try o observe the
spokes as they form and dissipate. The sur-
face of Enceladus will be seenin much great-
er detall, Yet Ssmith is concerned.

“I worry,"” he savs, “that in August we'll
fincl out that the sequence of images we've
designed for Vovager 2 mav not be the best,
that we should have done it differently, and
that we'll have lost a chance that may not
come agam in our lietimes.” He goes on,
almost until dawn

“We're dealing with such complex phe-
nomena—with things that are just very dif
ferent. It takes time,"” he sayvs. “Saturn is
becoming an obsession. ™ [
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By KENT BRITT

osta Rica Steers the



Middle Course

Mountain backbhone of
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divides Cartbbean Iimvlands
from facific beaches. In
Central America’s most
peaceful nation, geogranhy

L5 the only extreme



HEHORSE—old, tired, trail wise—

topped the hill and stopped. With a

distinct sense of reliefl 1 stood in the

stirrups, raising myself off the hard
wooden Spanish saddle, and gazed down at
orie of the rare stands of virgin forest on the
Meseta Central, Costa Rica's most popular
and most populous plateau.

[ heard the labored whuffing of another
horse, and Emilio drew alongside.

“It s there,” he said, pointing, “there he-
tween the hilltop and the forest, where my
uncle's dream, and mine, will come true.”

The ' dream of Emilic Ramirez Rojas and
his late uncle, Cruz Rojas Bennett. began
with their desire to protect forever this un-
touched part of their vast cattle estate,
Rancho Rodeo. The two men—hboth of them
conservationists, philosophers, idealists—
in the late 19705 donated to their country the
350-hectare (873-acre} forest for preserva-
tion as a national park.

More important, as their cantribution to
the world at large, they donated an adjoin-
ing 100 hectares to be offereéd to the United
Mations, a gift from Costa Rica. There,
students from many lands would pursue dis-
ciplines designed to alleviate the economc,
social, and technological inequities that pit
nation against nation.

Architects have drawn the plans. Cuar-
ricula have been devized. As soon as the
funds for construction are available, ground
can be broken for the ambitious, anomalous
dream of Emilio and his uncle; Here will
stand the University of Peace.

No Peace at Hand Nearby

This s, I reminded myself, Central Amer-
ica, an isthmuz haunted by discord and
racked by turmoil.

El Salvador is engaged in bloody clvil
war; Guatemalan leftists are hattling gov-
grnment troops and nght-wing “death
spuads’™; Nicaragua reels in the wake of a
revolution that ousted the Somoza regime;
Belize faces independence from Britain by
vear's end, but there is fear of a mibitary
takeover by Guatemala: Panama’s strong
man, Gen, Omar Torrjos, uneasily ponders
an economy slumping to new lows (Central
American map, pages38-61}.

And vet Costa Rica, surrounded and
threatened by such havoc, offers itself as the
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site for a university dedicated to peace.

It was only after several months in this
fanatically demoeratic, West Virginia-size
land that I found the anomaly beginning to
fade. For Costa Rica most definitely is not
what the North American mind too often
misconceives asa banana republic.

Consider:

* Ina part of the world where government
by coup is the rule rather than the exception,
Costa Rica holds the record for democratic
transfers of power. Of some 30 presidents
since independence from Spain was de-
clared in 1821, only three wereé military men
and only six could be termed dictators.

* Costa Rica maintains no formal military
establishment: the 1949 constitution forbids
it. The country has never suffered a major
invasion, or occupation by a foreign power,
* A nationofeducators and educated, Costa
Rica has the highest literacy rate (90 percent)
in Central America, and boasts, carrectly, of
mare teachers than policemen.

* A ¢loze to a classless society as can be
found in Latin America, it has few desper-
atelv poar and fewer fabulously wealthy citi-
zéns. Social and economic mobility in this
most prosperous Central American land is
possible and commonplace, thus minimiz-
ing class bitterness and resentment.

In the words of World Bank official Juan
Bazo, a Peruvian, “Costa Rica is the land of
the happy medium. ™

But how did it come to be that? And why?
And can it retain that distinction?

surely Christopher Columbus, who made
landfall here m 1302, had more than medi-
um expectations for this verdant region.
After putting into a protected bay at what is
now the Caribbean port of Limdn (map,
page 36), the discoverer encountered Indi-
ans ornamented with gold.

That, together with lush forests stretch-
ing endlessly inland, gave birth to the name
Costa Rica—"rich coast™—and led genera-
tions of Spanish colonists to lives of despair.
They found little or no gold. And what Co-
lumbus perceived as a land of maximum
promise remained, for 300 vears after Its dis-
covery. a land of the dismal minimum.

Incredibly diverse topographically, the
country seems almost idyllic to modern eves,
The near-tideless Caribbean laps the tropi-
cal beaches along hurmid alluvial lowlands,

National Greographic, Julv 198/




while the Pacific pounds the irregular west
& chain of lofty valcanic cordilleras
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CoAs]
irea—marches the
length of the isthmian republic, fromnearits
northwest hordder with Nicaraesua to
ma. The highest peak. cold and windswepd
Chirripo, pushes sgvward 12,533 feet, vel
lies no more than 50 miles from either coast

To the first Spaniards this dazzling diver
sity spetlled only adversity

Floods, hurricanes, and tropical diseases
stalked them in the swollering lowlands
And fierce, elusive Indians harazsed them
maddenmgly, Here was no Aztec or Inca
Empire to be enslaved intact, but hundreds
ol independent bands eager to siay the
strangers and willing to burn their own
crops to deny them food. Starvation was so
comstant a companion to the Spaniards that
soime resorted to cannibalism

wWithout native slave labor, the early colo-
nistz were forced to work the land them-
selves, And without go
New World colonies was infrequent at best

“Acaresult of theirisolation, they bhecame
very individualistic. Also barefoot,” 1 was
told by 74-vear-old José¢ Maria Figueres
Ferrer—*"*Don Pepe” Figueres

“At one point,” Don Pepe continued,
“with trade disrupted by
French pirates the people made garments of
moal hair and tree bark

came the mediam of exchanee,'

Pana-
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English and
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History From a Bevolubonar

I listencd l'.1rl.'[.|.i|_'. 1o this man. this di-
minutive mant. He is more than a student of
(Costa Kica's Leader of the country's
last revolution, Don Pepe 15 a major archi-
tect of the modern state

ot for naught the colonists' travails, he
told me, because "“the struggle, where even
the governor had to tend his own crops.
ibout an unusual egalitarianism
that survives today; the strugele paved the
way for our free education and free elections
that began m the 18805

To talk to this national hero. T had fol-
lowed precipitous Highway 2 south [rom
LCartago, i the centrial highlands, through
awesome mountain passes where envelop-

[:.1.‘-|

II | ]
orougnt

ing clovds drift dark and ominous as whis-
pnered rumors. and barricades loom from the

mizt to s1ena

rodic] shoulders sheared away

Lrsldi |'l'|='ll id M1EPFA "Iil' II||.'.|.'.|'.'.| Ll s

W0 kilometers 1 reached his finca, or
farm, Its name, appropriately, is La Lucha
Sin Fin—"the struggle without end.”

At myv urging, Don Pepe related what

happened when his countrv's electoral pre-
CeRs was tampered with in 1948,
1 he party then in power. backed by local
Commumnist activists, refused to honor an
election that would have Lion
Pepe—farmer, ] )

ousted 1t

Conlinned on page 40

Top crop in Costa Rica and mimber
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economist, engineer, and self-proclaimed
socipl democrat—raised a ragtag army of
students and intellectuals, Within two
months, supported by the presidents of
Guatemala and Cuba, they had crushed the
mighz of the central government. which was
aided and armed by the Somoza regime in
Nicaragua and by Honduras,

“Hoved fighting!” Don Pepe said. “Waris
something vou can be enthusiastic about/”

And something he was very good at, de-
spite a total lack of military training. His
H00-man army, outnumbered ten o one,
captured the major cities of Cartago and
Limon and was poised o pounce on san
José, since 15823 the national capital, when
the government capitulated.

“1 am ashamed to say that we killed 2,000
people, many of them well-meaning, if con-
fused, voung Communists and many of
them poor, illiterate Nicaraguans, banana
workers here, who were each given an old
rifle and a bottle of rum. Very tragic. We lost
only 60 men.”

Nurturing the Fruits of Viectory

Asthevictor, Don Pepe became President
of the Founding Junta of the Second Repub-
lic of Costa Rica. Heimmediatelv disbanded
the army and implemented social-welfare
programs and woman suffrage. Then, after
18 months—to the surprise of all Latin
America—he handed over the reins of pow-
erto the man who had actually won the 1048
election, a man not even of his own party. In
1953 and 1970 Don Pepe was elected presi-
dent in his own right,

Since abolishing its army, Costa Rica has
relied on the reciprocal-assistance Rio
Treaty. “This means,” saud Don Pepe, “that
an attack on us is an attack on all the coun-
tries of the Western Hemisphere. That is our
gredat strength—and we don't spend a cem
on arms!”

It was early evening when 1 left the pasto-
ral calm of La Lucha for the raucous bustle
of the capital, =ome 30 kilometers distant.
Snaking down the mountain, I thought how

fitting it is that this five-foot-four-inch
warrior's favorite book, alwavs at his bed-
side, is Cervantes’ Don Quixote.

San Joad is Costa Rica's New York, Chi-
cugn, Wazhington, D. C., and San Francis-
¢o all rolled into one small package. 1t is the
queen city of the upland valley called the
Meseta Central. Because the 1,500-to-
5,000-foot elevation keeps temperatures be-
tween 58° and B80°F year round, wel season
or dry, about 63 percent of the country’s 2.4
million people live in this great basin,

Thecapital city has its tree-shaded plazas
and its block-square central market, Mer-
cado Central, a redolent storm of a thousand
Latin aromas. But if vou're looking for colo-
nial “guaint,” skip relatively voung San
José. Spanishness emanates instead from
the features of its people. 1n this land of un-
conquerable Indians, native and European
blood mixed far less than in other New
World countnies, There are mestizos—
social and economic equals—and, notably
in Limén province, Jemaican-descended
blacks and rapidly assimilating Indians.
But the lightér complexions of early Old
World immigrants aré everywhere evident.

San José mirrors North America in cloth-
ing stvles, in commercialism (Pizza Huts,
MeDonald's, Kentucky Fried Chicken),
and most of all in its passion for motor vehi-
cles—despite staggering import duties that
can run the price of a Honda to 520,000,

Specially made for such narrow streets,
Japanese compacts play davleng Dodg'em
with bullvbov buses bearing such improb-
able names as “Queen Marv,” “Tico Tex,"
and "Nautilus.™

Rush hour 1= a bulifight on the streets,
with every car a blaring beast and every pe-
destrian a torero. Not even the sidewalks are
safe, as afriend learned when a bus swooped
curbside, hooked her with its mirror, and
spun her into a less-than-elegant veronica.

The bus driver was exceptional; most
Costa Ricans take justifiable pride in their
reputation as a {riendly and courteous peéo-
ple. Even their language is gentle. softened

Awash in gilt, a voung bassoonist warms up for a performance by the Costa
Rica Youth Symphony in San José's lavish Nationol Theater. Financed by
19th-century coffee barons, the scaled-down model of the Paris opera house
alsp headquarters the internationally acclaimed Nationael Symphony Grehestra,
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Muted elegance of yesteryear finds
willing models at a Costa Rican Garden
Club fushion show in San José. Todav's
Costa Rican wormnan is more likely to
embrace unpretentious rrendiness than
extrovarant haute couture

by the widespread use of the diminutive
form. 1Thus un momenlp—one momenl—
becomes, in Costa Rica, momenbfico. 1The
practice has led to the nickname “ticos.™ A
female tico, of course, 1s a tica. And the
ticas, even ticos agree, rank among Cosla
Rica's most beauteous natural resources

San José's stylish young ticas, garbed in
unbelievably tight jeans and two-inch heels,
deal capably with the attention-arresting
“Sssssst]” of the Latin male. They trade
glance for glance and stare for stare—and
consider themselves the equals, at least, of
Costa Rican men inintelligence, wit, ardor.

And ardor is not invisible in Costa Rica
To watch the viselike clutching of ticos and
ticas dancing, whether at a San José disco-
theque or a crossroads cantina, is to marvel
that the hirthrate in this predommantly Ro-
man Catholic nation is only 3.1 percent—
among Central America's lowest

Soccer Has Some Competition

“Making love is the number one pastime
in Costa Rica.”™ insisted David Blanco, my
friend and interpreter, “followed by drink-
il]:l._'_“ and E".'-.!i]':IT’.. Futhol |:-l.}':.'t'“li‘r|- the so-called
national sport, isn't even in the running.

Even the poorest tico can afford the na-
tive red-eve called guare, a harsh, clear spir-
it distilled from fermented sugarcane; a
large shot costs only four colones (about 25
cents). Were it not for the delightful Costa
Rican custom of offenng bocas—tuiibits
ranging from ceviche to torvtidias con queso
(torfillas with cheesel—with each refill,
many might get no real nourishment at all

But the rest of the population makes up
for the imbibers' bad eating habits

“T just don't understand how ticas can
have such sensational figures; they're cating
all the time!"” exclaimed my friend Jerry
Cunningham. ¥ Just watch. No Costa Rican
can walk two blocks without buyving some-
thing to eat from a sidewalk vendor.”

This is a slight exaggeration perhaps, but
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nowhere else have | seen a family of five
enter a restauramt for dinner with each of
them licking at a double-dipice-cream cone

Jerrv, who came from Spokane, Wash-
ington, to start a charter-boat business, s
ane of about 10,000 North Amenicans living
in Costa Rica. And these gringos are vastly
outnumbered by Latins from other Central
and South American countries

Asan oasis of democracy this republic has

National Geographic. Julv [98]




long offered sanctuaryv to people driven from
totalitarian countries. Many use Costa Rica
only as a temporary refuge as they wait for
political fortunes to change at home

North Americans come for other reasons,
For the never winter climate and endless
white- or black-sand beaches, for business

opportunities, for genteel relirement, or
simply to escape the shoals of wrecked mar
Flares, '[._Il:!-r-l,;l. R_ll_':_'{ W r._]l. omes them all
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Capital investment is enbiced by generous
tax and duty breaks. Pensioned retirees are
wooed with special customs allowances and
the fact that foreign income 15 nontaxable

Friends Form o New Societs

Costa Rica holds a different kind of ap

peal for one of the most endurnine., and

insular, groups of North Americans in the
country; the (Juakers ol Monteverde




Situated at the end of a jeep-tortunng
road 10 the Cordillera de Tilaran 140 kilo-
meters northwest of San Jose, Monteverde
—Hereen mountain —has just celebrated
it 30th birthdav., 1 drove past forest-
embraced pastures clotted with unspeak-
ably contented cows, turned at the Monte-
verde cheese factory, and soon reached the
home of one of the community's founders,
lean and smiling Wilford *Wolt ™ Guindon.

Tents. Mud. and an Oxcart Trail

At the dining-room table in his spacious
house, with the voung howler monkey
Whoopy tugging at my beard. 1learned how
Monteverde came to be

How. as a matter of conscience, Wolf and
three other VOURE men in theé So¢ i:‘1._‘.' of
Friends in Fairhope, Alabama, refused to
register for the peacetime draft of 1948, and
ended up in prison. How, once released,
they heard of the wonders of Costa Rica
from & Quaker couple who had just re-
turned; heard of the farmer-turned-soldier
Don Pepe Figueres, who {could it be true?)
had abolished the Costa Rican army

“We started moving our people here 1n
'51." Woll recalled. *That road vou came
up? Justan oxcart trail then; we used winch-
es to pull our trucks up the mountain
through knee-deepmudd. Most famihes lived
in tents while thev were buillding homes.
Pretty rugged—but it was worth it.™

The main business ol the communtty of
perhaps a hundred people centers around
the cheese factory, Producing its average
2,000 pounds of cheese daily requires some
2,300 gallons of milk—a demand that has
also greatly benefited the Costa Ricans in
the dairy zone

The national hunger for the delicious
Monteverde Cheddars, Gouda, Monterico,
and cheese spreads seems imitless, but the
company is reluctant to expand

Hed-bearded homas Lhixon, the 27
vear-old plant manager, explained: “'1' here

Horns of o dilemma confront this
vaguero and other cattlemen (n the
province of Guanacaste: Thelr work
stimulates the economy, but alse often
gritails widespread deforestation to
create rangeland for expanding herds
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[t's a hardscrabble [ife, but getting better, for Costa Rican campesinos sich as
this young woman i Cruanaooste provinge. Unithe many of fer rurai interparts
n other Latin American countries, she (s assured of no-cost medical treatment

g retirernent pension, and—in a republic where teachers outnumber policemen—
free education, compulsory through the elementary grades. These benefits, along
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with an ongoing agrorian-reform program
acmed at giving land to every campesin
famiily, effectively limit the appeal of
Marxism, which has brought increasing

furmoil to -"ll!il.h.:l'ln!h:lr'l g lands.

Costa KRica Steers the Middle Conrse

i5 A worldwide phenomenon of ‘higger is bet-
ter’ that does not go down well here. We're
pleased with the community as it is. It's no
paradise, but it does have some sense of
community ideals where people—gringos
and ticos both—are pulling together toward
something good

“But evervthing chanpes,” Thomas
muses, Yand I'm beginning to detect some
undercurrents of concern that Monteverde
1s changing. With the road graveled, we've
become more accessible, more expaosed to
the influences of outsidérs. And we're going
to be getting more visitors all the time with
the increasing populantv of the reserve.”

Tribute to a Toad

The Monteverde Cloud Forest Reserve,
2,500 hectares (6,250 acres) of mostly virgin
forest, owes its existence. in part, o a toad,

When the Quakers settled on the moun-
tain, thev seét aside a heavily timbered region
nedr the headwaters of the Guacimal River
to be held undisturbed and in common to
safeguard their small hvdroelectric plant.
The area attracted tropical scientists, espe-
cially after a small, brilliantly colored am-
phibian was found to be a new species, Bufo
perigienes, the golden toad (following page).

When developers began buying up near-
by land, the local scientific community per-
suaded international conservation groups to
press for government protection of the area.
That doubtless saved the golden toad, forits
known range lies entirely within the reserve

The parkland, owned and administered
by the private Tropical Science Center in
~San Jos¢, striaddles the continental divide
and incorporates six major ¢cological com-
munities. Together thev offer more than
2,000 spectes of flowering plants, 100 mam-
mials, and 320 hirds, the foremost being the
startiimgly beautiful and elusive quetzal.

Costa Rica, with 13 new national parks
and six biological reserves, leads Central
America in moving away from the zoil-
lepching deforestation that has long plagued
the isthmus. But it still has a long wav to go,
I'wastold by Gary Hartshorn of the Trapical
selence Center

“There are 2,000 native tree species in
Costa Rica—twice as many as i the Conti-
nental U, 5.." he said. “But lumbermen are
prebably adding a new species a month

4=




Savior of a primeval forest, the golden toad,

Bufo periglenes (top), helped bring about the

cregtion of the Mortteverde Cloud Forest

Reserve {abowve). The toad exists only in rainpools
of this misty central Costa Kican sanctuary, af
ititudes between 1500 and 1,700 meters. The

2 500-hectare reserve counts far more than 2,500

gpecies of flora and fauna

This ecological diversity, partly a product of
vislcanic aotivity oy sucn stk -51'|.-'-.Irr".'|"|_.:' ENInis as
Voledn Arenal (right), attracts the attention of

= o e Ry Lo i |
naruralists throughout the wortd.







to the market as they move farther upland.”

The government has banned the expornt
of 60 diminishing species, and nabonal
law proscribes the cutting of timber with-
out the proper permits, But, Hartshorn add-
ed, “It happens anvway, more than a third
of it illegally, with the logs being trucked
into San José or Cartago at night. Defor

estation is now occurring at the rate of

60,000 hectares a vear, of a remamning
one -and a half million hectares,”™

Deforestation seemed
ac remote as snow acs |
boated along the eéast
coast’s  jungle-hugged
inland waterway, a 112-
kilometer system of riv-
ers and canals parallel-
ing the sea from Limén
to the northern border

This waterway was
established 1o bring
the riverbank-dweihing
backlanders into. the
mainstream ol national
life, to boost thetr subsis-
lende economy by gIVing
them a "reoad” to market
in Limon. Water buflalo
have been imported to
se¢¢ how they fare, and
small-farm coconul pro-
duction 15 being en-
couraged. And now a
monthly medical boat
treats anvone along the
wav—iulfilling the con-
stitutional guarantee of
free medical care tor all
Costa Ricans

In steamy Limdn 1 sensed the witching
lure of lassitude that makes this leading
Costa Rican port =o different from energefic
San Jusé. In the noon heat the sloths creep-
ing imperceptibly through the central park’s
trees seem supremely adapted

For all that, the city ships a million tons
of cargo a vear—mostlv bananas—and un-
loads 350,000 tons

The ocean brings sailors of all nations to
the city's streets. The nearby rivers and un-
charted jungle trails bring the occasional
Indian. Probably fewer than 5,000 Indians
survive in Costa Rica today, and maost have

= 1047 T
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Fanciful musician playing flute
and drum is part of the nation’s gold
collection.® Such trinkets drew the
Spanish, who brought thetr religion
At the bazilica in Cartago (facing
page) worshipers seek miraculous
cures from the Virgin

been assimilated into the nationmal culture

But at Amubn, locked in the Valle de Ta
lamanca. two Roman Catholic missionaries
have joined with the Costa Rican govern-
ment—and a 27-year-old Liechtenstein aid-
program volunteer—to give Brnbn Indians
a chance to preserve their ancient tongue

No road leads to Amubr, 25 minutes
sotth of Limdn by air. 1 {lew there with
Flarin Hoch, the volunteer from Liechien-
stein, in 4 small plane piloted by the vounger
priest, Father Bernar-
dito. We were met at the
airstnip by his partner.
“ather Bernardo, and &
flurry of nuns who un-
loaded supplies with
practiced efficiency

At lunch n the com-
fortable mission, Father
Bernardo
beard and girth remind
oneé of a summertime
Santa Claus) explained
that s flock hves on 150-
lated ranchos scattered

(whose ful

miles and days apart
throughout the dense
jungle Communica-

tion, for them, has al-
wavs been difficult
el s ] The "Voice of Tala-
manca, in combination
with todav's inexpensive
transistor radios, 15 now
changingallthat. Broad-
castinge two hours a day,
the new radio stalion
plays music, aAnnounces
a medical team’'s visit,
and transmits “personals"—many in Bribri.
so the yvoung will not forget their roots

Me=sages bring word of a birth or wed-
ding. an invitation to a family reanion, and
not-so-subtle pleéas for Maria to meet José at
the big rock by the river's curve

I strolled jungle trails around the mission,
admiring countless orchids-—some of Cesta
Rica’s 1,200 varieties. In clearings, small
thatch-roofed houses perched on stilt=—a
wet-season necessity for an Indian rancho

*Starting in late 1931 an exhibit of Costa Bica's pre

Columbian art will toar Washington, D) U san Anto-
nig. Los Angeles, Pittshbureh. St. Louts, and Detrodt







Fertility from the earth's heart,
volecanic ash enriches a potato field
freshly plowed for planting. Potatoes
are an important crop as Costa Ricg
attempts to diverstfy (ts agriculiure

and grow more of 118 own foodstigys

Beneath the homes chickens scratched
ind a hog or two rooted 1n the soil.
|'.".l|'| Wils -1L1|_ |:-5.|_'|I '|'|I';|..'I'J_'|.. and the | WIS
spread and dryving in the sun. The
|5‘I="F‘|'|-=E"."'|'i'- fruit hanging pendulously from
their trunks, were everywhere

Not surprisingly, 15 tvpes
caon grow wild in Costa Kica.

[ learned this from Arnold L. Enckson of
CATIE (Centro Agrondémico Tropical
[]'J".'I..':-LI;...-.I' ion v Ensenanza), a 880-hectare
agricult :l.um'h station at Turrialba, a
facility "-l."'f'i'i!".-lI.".l.lL.L'T]r_Till America.

Designed primarily to help small farmers,
CATIE maintains a hving f

,,I. a0

[TEes

LOr sSOme of co

inventory of
plants, [t=collection of wild and clonal tvpes
f cacao numbers 400; the coffee collection
has 1,200 varietlies

“Crur main job here,” Enckson sald, as we
walked through a legion of test plots, "1s to
determine what crops can best coexist. We
experiment with everything from pineapple
to vamlike iquizgue to pigeon peas to trees
I'he campesino traditionally has had annual
-rops mixed with perennials like coffee or
cacaoorsugarcane. We re trving to help him
get the very most out of limited land.”

For Campesinos, the Ultimate Gilt

I heard that same r|||'W|-:- cancern for the
Campesino, + Costa Rica's Press
dent Rodrigo Carazo '! :'nlm a few days later
at an open-air ceremony near Canas, in the
northwest province Of WLwuanacaste

The occasion was the government's gift-
ing of land titles to 93 campesino families—
the kind of small farmers who still take their
crops to market in brightly decorated wood-
wheeled oxcarts. The 700,000 worth of
land represented only a small part of the
countrv's continuing agrarian reform

Az is usual in Costa Rica (and passing
strange elsewhere in Latin Amenca), the
president arnived with no military honor
puard—not even a policeman or _
and he immediately mingled with

'."l.l.r

guard

his hand

the crowd pressing in to shak

“Ttis important,” the president told them,
“that the peaple of Costa Rica remain in the
Coint '.—»'~'.rlr. Unlyint
of the cities gat. It is the republic’s duty to
defend the interests of those in the countrs
who cannot get organized, who do not have
unions because thev are too busy in the fields
erowing food for us all. It 15 social jastice!™

[t sounded almost ke g
except that a

hi= way can the people

Campalgn speech,
president can serve onl

Nettional G --'.'-'n'.l'"ln'-'l Jily J9& ]



ane term under current Costa Rican law

President Carazohad
Interview Lthat Costa Kica must
particulariy in agnculture and agribusiness
to recharege an ecanomy that 1= beirnninge to

reel under the tmpact of expensive socia

With no

ld me earlierin an

diversify,

L -
DIFICH

PO RITIS A SDATINEG fuel
pELredm oI Qs
spends as much as 1is total colfee
1l each vear, In 1980 thi
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own, Costa Rica now
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of Costa Rica, illustrates th

imaginative search for new solutions
* Just outside Cafas new irrigated fi
et |.-.'.'.:'|.I;':"- .J.I-II I REVTLEw !I'I|'.||.'I- |..|'-. i
been harvested for shipment to the U, S
* Ashrimp farm sends thousands of pounds
of the product to market each month

* A new hydroelectric project at the |
Volcan Aren rountr's fous




nanazx bring smiles not ondy to this
Ba bring smil AB R

plantution worker in the coostal lowlands

but also to national plonners. The

frutt vies with coffee as Costa Rica's

leading export. At Limdn {facing page)

the nation’s buziest pord and a ¢ty of

many Jammean-descended, English-spedaking
blacks—dockworkers [oad as many as 15,004)

-’!"'-[HI'I.J?]:.I! cartonsg of banonds an ol

i
e

active volcanoes, has created a 73-square-
kilometer lake and increased the nation's
electricity output by 30 pércent. An éven
larger project gets under way soon

o Low-interest government loans and guar-
anteed prices have resulted in thousands of
ectares of pastureland being put into
rice, cotton, and sugarcane production

* A huge new sugar mill near Liberia; the
ProvinGin
byv-product) to distill as much as 64,000 gal-
lans of alcohol & day for gasohol

* The government s aiding development of
a fishing industry on the west coast

capital, 1s using molasses{a sugar

Facing the Winds of Change

Diezpite 1ts evolving complexion, Guang-
caste remains essentially what it has been for
150 vears— cattle country. Here big ranch
ers are the socigl and economic elite, but
thev sense that they may be dinosaurs in the
changing social order of Latin America
Ihey worry that the leftist tide m neighbor-
ing countries could lap into Costa Rica

“There 1= a very large muddle class in
Costa Rica,” Alvaro Clachar told me at his
El Real ranch at Liberia, where he produces
more prize-winning Brahman breeding cat-
tle than any similar enterprise 1 Central
AmMErica.

“"Because of that, the people don't want
Communizm. But they really hke some sort
of socialism, and sometimes vou don't know
where the border line 15 hetween the two, Is
it pink? Reds Light pink, hght red? Am |
foolish in these times to devote so much
money and effort to developing my ranch? 1
jli.‘-1 don't know."

Sevenlyv-one-vear-old Alfonso Salazar,
the weathered patriarch ol a familv thal
runs 10,000 head of cattle on 10,000 hect-
ares, thinks the threat of Communism is
real, but probabiv controllable.

“Somoza, a man 1 knew well but whose
palicies | disliked, was to blame for the left-
15t government now in power in Nicaragua
He let conditions ripen to the point where
Communism looked good to the poor peo-
ple. Ripen is the word—and then he had to
drop like a mature papava!

“Here, " the rancher continued, “we think
ahead: we are trving o take care of our
poarer people; our campesinos. SAll, 1 know
that my Kind 15 n taret of Communist
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estering sun gilds a beach near
Westering sun gilds a beach nea
Manzanilio on the Pacific coast. Blessed
with sweeping strands on both coasts
Costn Rica has determiined to keep many

i i Py ELAT I ] Lo s ld :
aof them from development, estoblishing

surfside parks for the pecpie. Thise
riders eni j! the quiel o thetr _['I'.JL".'_'ICII

' g 5 | < 5 ! |
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propaganda. And I recognize that my land-
holdings are too pretentious for the tenden:
| already have everything |
necd. 5o [ plan to sell off almost all my land
Mavbe that will help my country avoid the
excesses of the left. | hate Communism!

in fact, Commumsm hasonly 4 small {ol

lowingin Costa Rica, perhaps 35,000, many

CIes Ol LOCas

of them in the hanana workers' unions. And

members of the unicameral

ontv & of the 54
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Legislative Assembly were elected an the normaicy; not because U stands at the ‘ak soltly and carry a bag stick
Communist Party ticket—a representation  heights of achievement. but because it resn- eshepherdedintheeraof U, S. inle
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Your country 15 our guide,” rancher Sa large nor tiny, w ||I|l nor pactist, |||'!'|'l.'.. l I.I c "I armed lorces have landed in |-
lazar explained. “We are within the orhit oi nor fatally flawed, ."'1"-.”.. imndeed, the Dominican Republic, Cuba, Hondu

ras, Nicaragua, Mexico, and Hait. 1

s whv we have what we have her i lIving | would offer this exemplary republic a Luatemala, Washington helped de-
democracy, =omething out of this warld! henediction 1TTom 118 0w nationa! anthem: POSE Fresitent _|.|-| Iy Arbens: (suz

ves, Losia Kica 1ssphecia not hecause of ST feohie contented and deaceftl minin 1954, fearing he would deliver

il Tt 7 el e PR i et At st 0 - the country Lo Communis!
: HE SCENES ARE TRAGIC and Colomzation left another imprin

farmibiar. Crops burn in the fields on Central Amenica’s 22 million peo-
Patrols meet ambuzh on mountain ple—ethnic diversity. About half of
roads. Automatic rifles chatter in city Ul Guatemalans are pure Indian, de-
tr--x-:'-.uln'.;i.' ]'Il'*'l- L™ ALl E L i.'|||l SUCNNAnLs i
thelr churches all Costa Ra

RICHANS are descendants ol
espite the indolent beauty and Lhe spanish colomsts. 1 he rest are mosth

| the Mava, while nearls

ECDTIOTTELY I |"...E'l'|"r| '-”"_"Il.' S HE VANOLWLES TIXT s OH LR ELEAT. :__ rl_
mus, palitical violence has long heen an. amrd African DEes A5 1in colo-
ne dvnamic of Central Amencan his nial davs, stark contrasts of wealth
tory. But today local conflicts attract-  and status divide these peoples, Al

ing ’.' p-power Involvement threaten most two-thirds are rural peasants,
to inflame the entire 1sthmus many laboring on large estates owned

stnce 1978 same 50,000 people byarelatively few wealthy families or
have died in political violence in large corporations, aoften foreign con-

wicaragua, bl Salvador, and Guate-  trolled. [Hiteracy on the isthmus is

mala as lefust guernlins challenged  high—closeto 80 pereent among Indi

withontarign remes. Earlier this ans—olisease 15 comman, amnd onder-

ir the U, », Department of State  emplovment chronte. One Im 12

-I I-'
wccused the Soviet bloc of helping t [ruatemalan infants dies in the first
smugele arms, meludhing U, S.-made  vear. Five in ten young Salvadoran
uknﬂlr-u=-- iptured i Vietnam, to Sal ciiildren are undernourished

LaDran Eue II||.- Soun thereafter Lhurs isa history of pe ||.__'-;_-_rl_|||-,:

'|.-t' 3 !“|l| 1 military aid to the to death, living in miserv.” said Sal
sdalvadoran government to 35.4 mu vadoran President José¢ Napoledn
Lion dollars Luarte, " bFor 50 vears, the same :_--'-'-
History ardamed Central Amen- ple had all the power, all the moni
! .|...;_'.|..-i. wurse. Dependenceona  all the opportunities
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Lhey gained mndependence togetherin mthoritinan regimes toward the de-
182 1. In the past century alone, scores mocracy of Costa Fica and awny from
I regimes, often dominated by U. 5 both the dictatorships of the past and
interests, have marched throush the the threat of Cuban-fostered new lefi-
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juiet, "banana republics, The weary people of Central Amer
hese voung nations have lived un 1ca lone for peace. But manv sharethi

comiortably in Uncle Sam'’s shadow oncerms of the Reverend Arturo

James Monroe put Europe’s powerful Rivern Damas, acting archhishop
maonarchies on notce in 1823 that th if San Salvador LMUr peace oughl

wistern Hemusphere was closed o nol to be a peace of the cemeterie:

further colonization. Butl Theodors ._..-"'.f'-' i .-'-J ..i."
Roosevelt eave the Monroe Doctrine a __/_{Ef__f__‘-:-.‘___ﬂ_{__ .-"H' ,-_r-f L'.':"'"




Guatemala

The Indians of Guatemala, whao

mistoncally have kept apart in isalated

villages, are betng drawn into civil strife,
somee taking sides

with Marxist guerrillas
ﬁ ngmnst the government,
Diefith sauads, mostly

from the right, have
miurdered thousands of people, moderiatis
as well as extremists. Uneqgual distribution
of wealth is at the root of the unrest:
Two percent of the people control two-
thirds of the farmland. But o growing
industrial sectorand recent oil finds
in northern rain forests may create
new wealth and emplovment.

AREA: 108,889 3q km (42,042 v mi),

POP.: T 058,000, RELIGION: Koman Cutholic,
troditional LANGUAGE: Spanish, Indian
fnguages. ECONOMY: Export crops: coffes,
ceitton, stgar, bananas, ment Industnes: fond
processing, lexiiles, mining. Domesti
copsumption. corn, beaks

PERCAPFITA INCOME: 51,020

50

El Salvadon

GCiovernment forces in Central
America's smallest, most

crowded nation fight a coalition of
leftist guerriflas

in 0 sSimmering wir
of terrorism. A
military-civilian
anta in 1530
natiomalized banks and export houses
End began to redistribute large
citates among rurnl workers. But
hoth rebels and conservative forces
have tried to sabotage the lungd
refiorms with vielence. In the

northern highlands frequented

by guerrillas, villagers have
accised ﬁﬁhlﬁwinu J.mng:ﬁ-umi
security forces of strocities against

Belize

Britwin plans to grant full independence this year
o Belize, tormerly British Honduras, & jungle-
covered, self-goverming colony of 145,000 people
of mostly Africon of Indian descent, Guatemala
has agreed to mve up is long-standing

cliim 1o Belize in return for constal nceess.

ARIA: 27,965 s ki (8,867 sg mii, POPE.: 143 000,

RELIGION: Roman Catholic, Protestant. LANGUAGE:

English, Spunish, ECONOMY: Export crmps;

sugar, citrus fruits; timber, Diomestic consumption

seifood., ML 51,030, _
P75 2 L

L

=
e
will

wiotmen and childfen
Elsewhere gunmen have

killed suspected enemies of the
government-—imaotg them three
U. 5. nunt and a lay werker lust
December. In an attempt to wreck
the economy, guerrillas have
kidnapped and murdesed] bhusiness-
mien, bombéed stores, and burned
crops. To help offset this, the U. 5.
plans to offer 123 million dollars
this vear in nonmilitary aid.

AREA: 11,0415 km (8,124 3q mi),
PO 4 R05 000, NELIGION: Roman
Catholle: LANGUAGE: Spantsh, Indian
languages. ECONOMY Export crops:
coffer, cotton, sugnr, oot Indun!ﬁu-

tood processing, textiles Domestic
consumption: rice, bedans. PCIES670.

Honduras

In the repon's poorest country, a military
regime has backed land reform and trade
unions. A presidential election s planned

for 1981, Long Maverd

I e, two

.« |  U.%. banana

[ [

country's lirgest
landholders—now help raise living
stundard=. The nation harbors thousands
of Nicaragoan and Salvadoran refugees.

AHEA: 112,088 s km (44,277
= s ), PP 3, T T3, (00
- : RELIGION: Roman Catholic,
LANGUAGE: Spanish, English.
ECONOMY: Export cropa: coffes,
bannnas, timber, meat Industiries:
food processing, textiles,
mining. [omestic consumption
Deans, rice. MCI: 2530

|
isthmus
in
~ turmoil

& Volcano that hay
erupted since 1800

FPan American Highway System
roads shown in darker red.

r product of each cou
mhhﬂ“:ﬁ N




Nicaragua

A junta dominated by the Sandini<ta Natonal
Liberation Front strogiles (o revive the war-

torn economy of Central America's lorgest
country. After 18 months of
strife that claimed at least

A0,000 lives und left homeless

i fifth of the nation’s people,

the andinstas ousted Gen
Anastasio Somoxa Debavle. The new
revolutionary governmen! seired the dictator’s 500-
million-dollar empire, which held a fourth of
Nicaragua's farmland. But only heavy foreign aid,
including 30 million dollars from the U, 5. lnst
vear, has postponed financial collapse. Many
isinessmen, whao control 60 percent of the

economy, fear the Cuban-influenced regime
may still enact radical changes.

AREA: 130,000 s kin (50, 193 30 mi). POR.: 2,500,000,
RELIGRON: Koaman Cathaliec. LANGUAGE: Spanih,
English. ECONONMY: Export crops: coffes, cotton,
meal. Indusiries: food prowessing, chemicals. Domestic
consumption: corn, rice, beans. PCL: S660,

GostaRica

After nearly a century of democratic rule,

with a relatively even distribution of wealth,

Costa Rica spends 30 percent of its budget on
education and mext to nothing
on weapons. The country
sheltered sandinisins in 1979,
but now takes o conservative
neutrality. High ol hills and

expensive social programs have slowed the

econtmy, spurring labor troubles,

AREA: 50,700 sq ko (19,575 s mi), POP.: 2,240,000,
RELIGION: Roman Catholic. LANGUAGE: Spanish
ECONOMY: Export crops: coffes, bananas, beef, sugar.
Inddustries: food processing, testiles, construction
maberials. Domestic consumption; corn

rice, poultry, Hvestock. P
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Panama

The 1977 canal treaties—giving Panama
full control of the canal by the vear 2000
—defused dun explosive issue, since many
Central Americans

have long resentied the
Canal Zone as a symbaol
of U. 8. domination.

The canal is the

mainstay of the economy, attracting r
international trade, tourism, and finance.

AREA: 77 (087 v lom (29, 762 s mi),

POP.: 1 A3 000 RELIGION: Roman Cathalic,
LANGUAGE: Spanish, English, Indian
languages. ECONOMY: Export crops hannnas,
stgar, shamp, coffee. Industries: shipping,
Tewerd processing, 0fl transshipment.
[Mmestic consamytion: fice, com,

beans pCL: L 3510
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Living With

GUANACOS

Wild Camels of South America

ARTICLE AND PHOTOGRAPHS BY
WILLIAM L. FRANKLIN

WILHEIRE S0l Bain|, i0wWs §TErE VS ERETTY

HAT 15 THIS?" I ask myself

as | peer from my frigid obser-

vation hut on a windswept is-

land of Tierra del Fuego. In a

meadow before me, two male puanacos

have been disputing the boundary between

their territories, Now these wild versions of

the familiar South American llama are
sguaring off in a very unusaal way.

With measured paces thev appreach each
other and stop. Then; as if on cue, they
charge. At the last split second they draw
up their front legs. THUNK! Their chests
slam together with staggering impact,

Biting with large sharp canines, the ani-
mals tear cruel gashes in each other's necks.
One breaks away. There is a short chase,
and the vanguished intruder retreats.

Rarely in the literature on Lama guanicoe
have I come across fhes. But I'm not sur-
prised. Until my family and I bade good-bye
to Iowa State University and drove our
pickup and camper 14,000 miles down the
Pan American Highway to this boot-shaped
island at the uttermost end of South Amer-
ica, no hiologist had focused on the social be-
navior of the handsome, adaptable punanaco
{locaily pronounced wuh-NAHE-0h)

This scientific void s surprising in light of
the guanaco’s importance among South
American mammals, which include three

other members of the camel family (page
67). Compared to Africa, with its rich diver-
sity of grazing animals; South America is
impoverished. From the western Peruvian
Andes to the Patagonian plateau to the
beech forests of Tierra del Fuego, the gua-
naco is the dominant—and virtually lone—
large wild South American herbivore.

For thousands of vears, the guanaco was
crucial to the Patagonian Indians. Standing
five feet tall and weighing 250 pounds, it
supplied them with meat for food, wool and
hide for clothes and shelter, sinew for sew-
ing, and images for their myvthology.

No one knows how many of these arid-
land aristocrats roamed South America
when Europeans armived, but the number
must have been immense. Tens of millions
grazed Patagonia and Tierra del Fuego,
with millions more on the arid Andean
slopes. In 187 1 naturalist George C. Musters
reported guanaco herds 3,000 strong.

Food huniers took a toll of the meaty
camelids. Hide hunters took even more,
tavoring the soft cinnamon-colored pelts of
voung guanacos, called chulengos, Ranch-
ing dealt & far more damaging blow. Fences
interrupied guanaco movements, and com-
peting sheep displaced them on the ranges.

Perhaps a mere 50,000 to 150,000 guana-
cos survive today on the entire continent

Bundled in loving arms, Una. a young 45-pound female guanaco, is hotsted on

scales by the author’s daughter Shelly. Dr, Franklin's behavioral study of the species in
Tierra del Fuego—first of its kind and supported in part by the National Geogruphic
Society—sheds new light on this threatened resident of earth'’s end.
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When my road-weary familv—wite Meriv,
daughters Shelly and Katia, newborn son
Jeremy Sundance, and dog Pupsy—and I
reached Patagonia’s sea of shrub and grass,
Wi S ::-nt_m a handful of animals in this one-
time guanaco stronghold

That's why we had come all the way
to Isla Gerande; the big isiand of the Tierra
del Fuego archipelago. About a tenth of
the total gpuanaco population 1s on this
Denmark-size 1sland. Most live on the west-
¢rni, Chilean side, where huge ranches, or
estancias, offer sanctuary from hunters

With its 180,000 sheep and 1, (N hories,
Estancia Cameron on Tierra del Fuego
embraced half a million acres, Parl was
Patagonian grassland that overlapped the
northiern half of the big 1sland. The rest lay
in a patchwork of damp beech forests, peat
bogs, meadows, lakes, and mountains.

When we arnived, we were taken in hand
by Eduardo Barria, a weathered, soft-
spoken sheep rider who headed the workers
cooperative that operated the estancia

Wi o J LN |-.!'-r learned that Tierra el Fuego,
“land of fire," was misnamed by Ferdinand

Magellan. It should be Tierra del Viento,
“land of wind. ™ Cold gales blow ceaselessly
and force one to bundle in lavers of clothing
Yet this grim chmate, plus the island’s 1sola-
tion, has deterred human occupabion and
nrotected the hard-pressed guanaco

At Eduardo's direction we stationed our
camper beside an unoccupied tin house next
1o his home. We used the camper as kitchen
and lavatory, and spread out our sleeping
and research gear in the house. For heat we
had two pothellied stoves imported long ago
from England. Daughters Shellv, nine, and
Katia, seven, hauled the wood needed to
satisfy the stoves’ prodigious appetites.

Hardly had we settled in when we added a
new member to our family: a dav-old baby
puanaco. It was late December, the start of
the austral summer and the guanaco's brief
birth season. One of Eduardo’s sheep nders
had come upon the chulengo when It was
anly hours old and had brought it in

We weren't ready for guests, but there
was no refusing this bundle of soft fur with
spindly legs, supple neck, and 2oulful black
eves and evelashes. We named her Ona, for

Rivals for attention, Cno and e
fomily dog, Pupsy, play with Mery
the author's wife. Bottle-fed as an
prphaned mfant, Ona groduated in
severnl months to a typical gudnaco
diet of grasses and shrubs and,
atypically, an eccasional page of
feld notes

“At night we'd keep her on the
porch, af much as our hearts would
allow," says Dr. Franklin, a wildlife
ecologist who has studied guanacos
five vears, More often, her bigats
would gomn her entrée to the house and
a spat by the stove. One day a pack of
ranch dogs cormered O and tore
mito her. Though bleeding badly, she
[imped home. But nothing could
be done, and she died.

Cnce g cructal resource for the
Indigns of South Americe s Patagonia
region, the puanace provided hides
for terits, wool for robes, sinew for
sewing, meat for food; and bones

for tools.




oneé of the island’s now extinct Indian tribes
that depended on the guanaco.

Merry offered the chulengo cow's milk
from a bottle, but the little animal refused.
*We'll have toteach hertodrink,” Merry ad-
vized Shelly and Katia.

The first day's effort failed, and Merry
and I shared the girls’ apprebension. Next
morning Shelly nestled the bottle under her
arm, and Ona responded by downing every
drop. “This way, she thinks I'm her moth-
er,” Shelly declared. Within a week Ona
wias guzzling eight bottles a day.

Man: Both Friend and Foe

To help the chulengo adjust and avoid
feeling lonely at night, 1 slept outside with
her. As Ilayinmy bag, Ona cuddled against
me, warm in her luxuriant, downy wool.
Because of this close early association, she
spon became my unshakable companion.

We weren't the first to adopt a chulengo.
Patagonian Indians had long acquired gua-
nacos for pets and to use as food.

Here on Isla Grande, where galloping af-
ter a chulengo through boggy meadows and

Once counted in millions,
50,000 fa 150,000 of
these animals remain,

mainly clustered at

the cantinent s l'.ilp,
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dense forest can be dangerous, hunting has
had little ¢ffect on the guanaco population.
But on the mainland, hundreds of thou-
sands of chulengos have been hunted down
despite protective laws, and their pelts mar-
keted throughout the world.

These depredations; combined with the
overwhelming competition of livestock,
have caused the species to be endangered in
many parts of Peru and Chile, High profits
from the fur trade, remoteness of animal
populations, and scarcity of funds and data
have hampered conservation efforts,

Within the past few vears, however, con-
cern for the guanaco has increased because
of a growing wave of wildlife awareness in
south America. Understandably, among
nations with developing economies. many
wildlife-conservation efforts are being
asked to pay their own way.

“To gain support for such programs,”
explained Clapdio Cunazza, a regional
wildlife manager for the National Forest
service (CONAF) in southern Chile, “there
often must be a return benefit to the people
and the economy.” This return can come

VICUNA
Hunted nearly Raited far its fine
to extinction for its  long wool, the alpaca,
prized wool, the  [ike the llama, ranges
A wicuha has made in color from black

s comeback under

o whades of brown
its protected status. B w ki b,
THE GUANACO AND ITS RELATIVES

A member of the camelid family, the guanaco
B!:?n to trrwd,'tr.r afﬁﬂnﬂ mammals

£ ulates. It is indigenous to Patagonia
and Eh:ﬁwr slopes of th:ymﬂndu. The
refated alpaca and llama are domesticated.
The vicufa and guanaco, koth wild, have
suffered from the predations of pelt hunters,

: [ lsla Grande de
Tierra del Fuego &7
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through tourism and the sale of meat and
wool products—programs already being de-
veloped in Chile with the guanaco, and in
Peru with the closely related vicufa.

“Success depends upon a biolegical un-
derstanding of the wildlife species,” Cu-
nazza added. That's where my researchasa
wildlife ecologizt would come in. In collabo-
ration with CONAF | would study guanaco
social organization as background informa-
tion for sound management.™®

R

e

Soon two voung men joined us: Danny
Tishman, a4 senior from Ewvergreen State
College in Washington 5Siate, and Isaac
“Morty” Ortega, a graduate student in ecol-
oy from Chile's University of Austral.

*The author's research was financed by grants from
the National Geographic Society, Crganlzation of
American States, Carnegie Museum of Natural Histo-
ry, Institute of International Education, Earthwatch,
Waorld Food Institute, and Iowa Siate University. The
nuthor reported oo the “High, Wide World of the
Vicofia" inthe January 1973 NATIONAL GEOGRAFHIT

National Geographic, July 1981




A playful bump between two young
muaies (left) portends serious territorial
fighting in later life. Protruding chests
act as shiglds and battering rams.
Patience and a telescope allow Dr.
Franklin {right) to observe animal
behavior such as taking a dust bath
(below). Wallows in pawed-out hollows
fluff the wool and improve its insulation
capacity, Found in desert, plain, and
forest, the adapetable guanaco lives at
altitudes ranging from sea level to
13,000 feet. Padded feet allow
navigation through snow and sand

Able to draw moisture from forage,
guanacos can go for long periods without
drinking water.

With the aid of Eduardo, we located an
ideal study area, a long meadow borderinga
small peat-stained niver and bounded by
beech forest. Five family groups, each made
up of a male and six to ten females, had
staked out davtime territories along the
meadow. A sixth group lived in the dense
forest but sometimes ventured to the [ringe
of the meadow. From a blind at forest edge 1
was dable to view the entire panorami,

We set to work building an elevated hut

Cruanacos: Wild Camels of South America

we soon dubbed the Freezer. At almost any
time we would see several family groups
srazing undisturbed on the meadow.

“River dance coming up with Male 204,"
whispered Dianny on my left,

I swung my binoculars and picked up
Group 204. Several month-old chulengos
were playfully chasing back and forth
among the six females. Occasionally thev
paused to jump at each other, wrestle with
their long necks, or nip at legs and flanks.

GO




In the center of the group a mother stood
nursing two of her voung—a vearling born
the previous birth season and her newly
born chulengo. Though foraging begins
within weeks of birth, guanacos are one of
the few ungulate species that temporarily
nurse two generations of offspring simulta-
neously. Perhaps their harsh climate re-
guires a longer parental investment before
offspring can go forth on their own,

Male 204 had left his group and was trot-
ting purposefully toward the river. Looking
ahead, 1 saw the cause of his agitation. The
forest group hed come down toward the riv-
er 1o graze. Its male had wandered to the

riverbank, which Male 204 regarded as a
potential threat to his feeding ternitory.

At tmes Male 204 lowered his long neck
s0 his chin glided just above ground level; at
other times he tossed his head, kicked his
front and back legs, and twisted his body
about. He reached the narrow river that sep-
arated him and his antagonist, Suddenly
both animals stiffened, their tails arched,
their long necks in a rigid S shape, only their
ears flicking nervously

Now 204 performed the river dance fore-
seen by Danny, Rearing adroitly, the male
stood kicking his front feet high m the air.
Was this an invitation to chest ram? We




never learned, Apparently the natural river
boundary eliminated the need for a fight.
S¢ldom did an hour pass without some
form of territorial conflict between the edgy
males of the meadow. Usually a simple
chase sufficed to resolve their disputes.

Male Orphan Joins Family

On these summer davs we had nearly 20
hours of light. But the guanacos kept a
reasonable schedule that began about nine
and permitted us to head for our tin house by
seven in the evening. While the truck was
still a mile away, Ona would see our dust;
Pupsy would pick up the cue, and soon both

animals would be dancing around the truck.
When we got out, Ona would nuzzle against
me and bleat softly. By then the girls would
have appeared, glad to break away from the
schoalbooks we had brought.,

“We've got a little surprise for vou.” Mer-
ry announced one dav when we pulled in.
“YVahgan!” she called in a motherly tone.

Out from the camper came the girls, guid-
ing & newborn male chulengo. “The sheep
riders found him all alone and brought him
in. Can we keep him?"” Merry asked. She al-
ready knew the answer, Perhaps because we
doted on him less, Yahgan proved to be
much more independent than Ona.

Caught in the middle of a
rite that will expel it from the
family group, a vearling

(lefl, at center) crouthes

tn submossion a8 an adils
male, right, and female sguare
off in the head-up, ears-

back, arched-tail stance of
aggression. Trying to protect
her young. the female charges
the male, who counters by
spitting (below, left), another
form of aggresston. The two
then slam chests (below,
right). With the fernale
routed, the male will charge
the youngster, ultimately
driving it off to make room
for his new generation of
offspring. Expelied male
yeariings join a bachelor

herd. Females seek admission
to another family group and
begin breeding ar about two
vears of age, Gestation losts
11 to I11%; months, Within a
day of itz birth an infont, or
chulengo, s already a swift
runner. Females mate agatn
almost immediately after
giving birth; thus rwo
SucTessive gengrations may
gnd up nursing rogether wntil
the elder is expelled.




From our vantage point in the Freezer we
compiled a lengthening dossier on the gua-
nacos—their térritorial behavior, group
sjzes and composition, preferred habiiats,
feeding habits. We observed that these fam

iy groups occupy a speciiic aréa the yeal

round, Others that we knew of—on t

land and the mamland

Tl L
migrate between
winter and summer ranges to avoid deep
snow or drought,
Winter can be & cruc
discovered one day when we came upon the

bhody of 4 dead guanaco hanging by 1ts head

Lime |'|_-r LOSIT. AS Wi

from a fork in a beech tree. While snow lay

the animal had
hrowse, =

deep the previous winter
reached high for

wedged its neck in the fork

1pped, and

Dangling in

Iﬁ-l

the cold wind, the body had “freeze-adned.

When Darwin visited the remion in the
18303, he observed bones con-
centrated in a low ravine. He thought the
animals shared communal cemeteriez—a
theory since discounted. YWhen [lerce snows

EUANACH

sWeep ',_'_'||_- .-|I'.l|. 2T |J_,-|'-' O SLalVIDnE FUAanacons

find forage in increasingly smaller areas
Herdsmen believe that heat from the ani-
mals' bodies can melt surrounding snow-
drifts, which then refreeze into ice corrals
from which there 18 no escape

The polygamous nature of the family
group leaves a large reservoir of surplus
young males. Expelled as vearlings from the
group, they band into herds of thirty to fifty

and larger. Unce while camping on the

Vational '!J'-'--L.'-'.n',""li.'l filv 1981



del Paine National

mainland at Torres
Park, I awoke to find myself surrounded by
more than a hundred males. In such high-
density areas, some animals can be harvest
ed without disturbing family reproduction

Father Rules the Roost

Ifa malesurvives to reach four to six vears
of age, he splits from the herd and carves out
A territory. Now he 1s readyv to start his own
tamily group, thoagh it may be months be-
fore he attracts his first mate

soon after the female gives birth, guana-
COs breed again, g necessity for a species
whose gestation period 1s 11 to 11, months
When the females drop their chulengos, they
become exceedingly nervous. For the firs

Cricanacos: Wild Camels of South America

Wire noose of covilization. a fence
snared and stranded this guanaco, which
starved to death (below). Fences also
spell a long-term threat by denving
migratory herds access to thel
traditional feeding grounds, Pastures
fenced for sheep—the guanoco’s chief
competitors for food—suffer overgrazing
(left, at right), another deprivation

Man poses the biggest threat to the

R [ ]
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several weeks they retreat to the forest at the
least provocation

Forthe chulengos, life seems a lark of exu
berant romping. Sometimes thev select the
unlikeliest of plavmates—the stern male
Approaching, they first dip into a submis
sive crouch, then trail behind him like little
shadows, even during mating

Why does he permit such familiarity? In
winter manv of the mothers and their chu
lengos vanish into the forest. In spring they
return and must seck readmission to the
group. Perhaps the early intimacy between
male and chulengo helps with recognition
tar this later reunion

For several weeks we had been watching
Male 202, who headed one of the meadow




groups. He showed increasing interaction
with a vearling female in the group. Now we
were to see a brutal but necessary social rite:
the driving away of last vear's young to
make room for this vear's.

Male 202 was agitated, his body rigid, tail
erect. Fifty feet away stood the yearling and
her mother. As the mother shifted nér-
vously, the vearling pressed against her side,
as if to nurse. Eachtime the male moved, the
veariing dropped into a submissive crouch,
her tail curled forward.

Suddenly the male lunged toward the
vearling. The mother bumped the male, bit-
ing and gurgling, forcing him back. Several
times he charged the vearling; cach time the
mother shielded it. All the while the adults
exchanged a spittle of green mist—a trait
that surprised zoogoers often discover In
captive llamas and alpacas.

Thev reared on their hind legs, then
rushed together. THUNK! Their chests
crashed. As they fell, biting each other's
neck and shoulders, the male gained the up-
per hand. He briefly drove off the mother,
then turned on the cowernng vearling.

The yearling fled, and the male pursued,
biting great reddish rents in its hind-
quarters. Three times the young animal
dropped to the ground to escape the male’s
teeth. The chase carried them into the for-
est. Spon the male returned, tired, muddy,
bloodstained, and alone, The voung female
would soon join a new family group.

Life and Death in the Wild

Az winter approached and we rounded
oul our picture of guanaco social life, a
question remained: Would it be possible to
reintroduce Ona and Yahgan into the wild?

After one of their daily trips with us to
the study area, we guietly drove off with-
out them. In the following days, Yahgan
seemed to accept his new home. But not
Ona. She realized that the departing truck
meant her friends were leaving without her

Late one evening Merry was sewing and 1
was writing up the day's field notes. Danny

and Morty had returned to their univer-
sities, soon to be replaced by my graduate
research assistant, Bob Jefferson. The
murmuring stoves warded off the chill of an
early snow. Merry heard a faint but familiar
voice above the rattling of the windows. She
checked the door. “Bill, someone is here to
see us." Ona had come home.

The other half of the experiment, how-
ever, was going well. Yahgan was begin-
ning to associate with the forest group.

Then came a terrible day, Ona was graz-
ing near the ranch buildings when she was
chazed by a group of ranch dogs, cornered,
and severely bitten. She limped back bleed-
ing heavily, calling for us when she got to the
door. We doctored her as best we could, but
the next morning she died.

To brighten our melancholy, the girls
asked if we might try to see Yahgan, When
we arrived at the meadow, now brown amid
autumn's flaming foliage, we saw Yahgan
grazing with his adopted group a quarter of
a mile away. We identified him by a bright
red ribbon we had tied around his neck.

| cupped my hands and called into the
wind with a high-pitched bleating cryv we
used to attract the chulengos. Yahgan lifted
his head, looked around questioningly, and
stared at our family group—Merry, Shelly,
Katia, Jeremy, Pupsy, and me. Together we
cried out “Yahgan! Yahgan!” He took a few
steps in our direction. Other guanacos fol-
lowed until they saw where he was beaded.

Yahgan walked, then ran, to the receiv-
ing arm< and hugs that awaited him. He and
the girls jumped and danced as thev had so
many times in the past.

“Can't he stay with us?" the girls pleaded.
“No, now he belongs here,” Merry ex-
plained with blinking eves. The girls led him
to an opening in the forest where his group
had entered, and said their good-bves.

Reluctantly we left this land of guanacos
at the end of the earth. Among our many
lessons was a last one taught to us by Yahgan
—that we had become as much a part of his
world as he had of ours. [

Head held high, Ona nestles in a field of wild flowers. The animal described by
naturalist Charles Darwin as “elegant with a long slender neck and fine legs™ faces a
promising future. Concern has prompted reserves in Argenting, Chile, and Peru and
raised hope for the establishment of an increased guanaco population.

National Gengraphic, July 1981
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ESS THAN A CENTURY AGO a door
af history slammed shut on the great
western frontier. Settlements broke the
empty plains. Indians were pacified
and relegated by force to reservations.
A third of all Americans lived intowns,

with passenger trains, not prairie schooners,
to transport them, The near extinction of
North America's largest mammal, the bi-
son, made way for a growing cattle empire.

Frederick Jackson Turner, the noted

Wisconsin historian, in 1893 brilliantly
marked the passing of the era. He specu-
lated that the frontier experience had actu-
ally shaped the American character, “that
coarseness and strength combined with
acuteness and inguisitiveness . . . that mas-
terful grasp of material things . . . powerful
to effect great ends that buovancy and
exuberance which comes from freedom.”

He might have been describing William

F. Codv. For the man popularly known as
Buffalo Bill summed up the era, He had
been part of some of the more dramatic epl-
sodes in the settling of the West. And even
as eulogies were spoken over the dying
frontier; Cody was, in effect, reviving it.

Galloping into the arenas—and hearts—oi
America and Europe, he was perpetuating
his own romantic vision of the Old West,
instilling images that shape our own

From 1883 until 1913 this superb horse-
man, clad in fringed and beaded buckskin
and broad-brimmed Stetson, a Winchester
in hand, rode at the head of a rip-roanng,
shooting, tooting troupe called the Wild
West. Audiences cheered as diminutive
Annie OQakley shot a hundred flying targets
without a miss. Cowboys inspired small
bovs by reenacting the Pony Express and
riding bucking broncos. Cody hunted a but-
falo herd with blanks. Indians in war paint
attacked an emigrant train. Princes and
presidents lined up to ride in the Deadwood
Coach, undergo capture by Indians, and ap-
plaud rescue by Buffale Bill. Celebrities—
from Britain's King Edward V1I to Thomas
A, Edison—came to call him friend.

Codv has been debunked as a fake, a
drunk, and a womanizer, little more than a
cardboard figure on his own glant show
posters. But tracking the man and his times
through Kansas, Nebraska, South Dakota,
Wyoming, and Colorado brings to life a

His life a legend, William F. Cody turned youthful adventures as Pony Express
rider, Army scout, and buffalo hunter into his extroordinary traveling show calied the
Wild West, which toured for 30 yvears. Off season he was a cattie rancher and

civic leader. In bucksking or cutoway, Cody seemed the guintessential Westerner.
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multifaceted Amencan, who earned (he
acclaim he knew in his own day. He was re-
nowned as a spartsman, Army scout, cIvic
leader, and showman. His friend Episcopal
Bishop George A. Beecher dismissed any
faults as “surface irregularities which devel-
aped upon the fringe of his better self as the

result of a long continued relationship of

false fnends and jealous cntics. ™
Cody was a gentleman. His word was his
hond, and he insisted that his show poriray
the real thing. His cowbovs had 1o be mén
who had saten dust behind a trail herd and

mastered a wild horse on its home ground
Men like Harrv Webb (page 853).
Six-foot-one, 92-vear-old Harry sits as tall
in s rechiner ina Tujunga, Californmia, bun-
galow as he once sat a saddle in Wyvoming
Exuberant as a spring calf, he recalls how
the hovs of the M Bar ranch had trailed cat-
tle to rallhead in Cody one dusty davin 1909
“The fellows said, ‘Last oneinto town has
to buy the drinks," so0 we were a-goin' up the
main street at a hgh run. "1'his roan of mine
kicked up a piece of baling wire—thought it
was a rattler—and took off bucking. We




plowed rnght through the window of Camp-
bell’s Dirug Store

“When they dragged me out of the per-
fume bottles, I was decorating the landscape
with spouting blood. This giant of 2 man
with a white goatee boomed, ‘That was a
pretty good ride yvou made. voung fella
as long as it fasted,

'‘He gave me this card and told me to send
to Johnny Baker fora contriact and he'd see
me next spring in the show

“Show?' 1 asked him. ‘What show?

‘He let out a war 1.1.'h|||-;- ‘W hoze show ¢

Chaos of Indian wars of the 1860 was
Prowught by the Wild West to towns acros:
the L. o, Canada, gnd Burope from 1883
until 1913, Hereon Omoaha in 1908 riders

it cavalry dress and Cody inbuckskins res-

-

L
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CL& WLe captives (n & reenactment of the
Battle of Summit Springs. In another act,
Arabs, gauchos, vagueros, Cossacks, cow-
ooyvs, and Indians demonstroted varied
maing styvles. Cody called them the Con-
gress of Rough Riders of the World, o name

adapted by his friend Theodore Roosevelt
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vou suppose? My show, of course. Buffalo
Bill's Wild West." "

Harry sent for the contract. "It had about
50 clauses. Every oneconcerned the party of
the second part. You promised not to ogle
girls, get drunk. swear, or miss a perfor-
mance: Why, 1f [ got killed, I'd have to pay
for my own funeral.”™

The contract resembled the agreement
Cody at age 15 had sworn to uphold when he
became a rider for the Pony Express. ® Harry
and a friend got brave and signed up—and
they never regretted it. They opened at
Madison Square Garden in New York City
and embarked on a show train for a killing
cross-country circuit of one-night stands.
Cody's bark proved worse than his bite,
Harry learned

“He was always fair and never asked
maore of us than of himself. He never missed
ashow, Once [ broke an ankle vaulting ento
a galloping horse. The colonel kept me on
the payroll while it healed. The cowboys
and cowgirls really loved him.”

Cody earned millions of dollars with the
show, only to lose it as expenses mounted
and investments turned sour. In 1909 he
joined with Pawnee Bill's Historic Far West
and Great Far East, trying to recoup and re-
tire. But four vears later Harry Tammen, a
publisher of the Denver Post, would trigger
the impoundment and auction of the show to
settle a 560,000 debt.

HILE COWBOYS were a great
drawing card, the Indians made the
siow. OUne former trouper, an Oglala
Sioux, still lives on Pine Ridge Indian
Reservation in South Dakota where
Cody agents usually recruited. Louis Whirl-
wind Horse was a small boy when he accom-
panied his father on a two-season circuit.

The frail, kindly 76-vear-old recalled
detuils that could serve as narration for films
of the Wild West that Thomas Edison
made, After the grand entrance, the Indians
reentered the arena, riding bareback, pull-
ing travois. With a graceful forefinger,
Louis traced their route on the tabletop.

“The squaws set up tepees; the chiefs con-
fer. The voung braves dance. Then all the
people go inside. All is still.

*Howe Findlev retraced the grit-and-glory days of
the Pony' Express in the July 1980 GEoGRATHIC
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Superb horseman and marksman, Cody thrilled fons with skills leamed during
his Kansas bovhood. At full gallop he would shoot gloss-ball torgets (upper left)

a feat duplicated by a grandspn, Fred Garlow, near Cody, Wyoming (right). But

imiability, not marksmanship, made Cody his friends. In appreciation for an J872
buffale hunt, Grand Duke Alexis of Russia gave Cody a diomond-encrusted buffalo-
i -.!|._|'._r'|._r; and a robe o Kussian furs (lower left). The $20 pold plece came

i | i

from Gen. Philip Sheridan, and the French pistol from bovhood chum Wild Bl
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“The horses are on one side. An Indian
and a dog guard them. You hear a bugle; the
dog tries to wake the guard, Three times he
nudges him. The third time the Indian runs
the horses toward the tepees. The enemy 1s
on the way.

“Then Buffalo Bill and the soldiers ride in
shooting. Indian horses are trained to stand
still to be caught; then some fall down as if
shot. It all happens so fast. Some Indians

1N =INI'INr HLERES" LY

Crack woman shot Annie Cuakley with
her manoager-husband, Fronk Butler,
joingd the show in 1885. Her charm and
unerring skill guickly earned her top bill-
ing. To Cody, the petite star was giways
Little Missie

Cowboy Harry Webh (facing page)
joined some 500 troupers for the 1510
ghow. "It can't be duplicated,” he says,
although one présent-day show 8 trying,
advertising with barn-brood posters.

L DEMVER PUBRLIL TLEY s Y
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and some soldiers fall dead. Then evenvone
leaves the arena.”

But what about the white captives?

“Oh ves." the elder chuckled, “the two
white women. The squaws beat them unti
they scream, The clubs are well padded, of
course. The women duck into the tepees and
give us children candy and laugh until they
have to go back out and scream.”

The act portraved with loose accuracy the
Battle of Summit Springs, Colorado. On
July 11, 1869, scout Bill Cody located the
village of Chevenne chief Tall Bull, who had
been raiding Kansas settlements. Cody sug-
gested to Maj. Gen. Eugene Carr a maneu-
ver for the surprise attack. The cavalry
rarelv encountered and charged a mass of
Indians on the frontiet, though the scene 15
a staple of Western movies. And though
scouts weren't hired to fight, Codvy admitted
shooling a warrior to obtain his fine white
horse, When Tall Bull's widow wailed atthe
sight of the horse, Cody realized that he had
killed the famed leader

OUIS WHIRLWIND HORSE remem-
bers Cody not as an enemy but as a
strict, honorable man. *My father liked
to travel and went with Cody every
chance he got. He knew he'd be all right,

Before he died. he said he had visited everv

European country except Portugal ™
Present-cdav critics—both Indian and

white—told me Cody exploited Indians, as

in a freak show, "making them stage phony
little battles” and “glamorizing a véry dark
period in American history.” Religious re-
formers in Codv's day criticized him on
other grounds. They argued that Indians
should be kept on reservations. They should
go to school, hoe arid fields, put away all
things Indian, and adopt white wavs. But

Cody encouraged Indianness
“1f there was exploitation, it worked both

wavs,” explained another Pine Ridge resi-

dent, Calvin Jumping Bull, principal of the

Red Cloud Elementary Schoal.

*The exploited hgure out a way o get
what they want. Being in shows was alwnys
up to the individual. It became a family tra-
dition. Some of my relatives were with the
Wild West. My parents danced at celebra-
tions in the Black Hills, so today | go to
Chevenne Frontier Davs. We 3Sioux use a

Vational Geographic. Julv [Y8)







“Thinking of dear old TE"—the Wyoming ranch o

kept him from depression when tn his 605 he was still on the road
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term of honor that dates from Cody's day,
pskate wicasa—one who performs.”

Little in Cody's vouth aimed him toward
performing. His was the hardscrabble exis-
tence of any pioneer child—with little expo-
sure to schooling but close acguamtance
with work. The frontier, that border be-
tween settled and wild, had passed through
Iowa when he was born near Davenport in
1846. His father, Isaac, cleared and man-
aged a farm until he caught the California
fever of the forty-niners. Only illness kept
him from chasing off to the goldfields.

The West with its ever renewing opportu-
nity still beckoned. In 1854 Isaac Cody
moved his family—wife, five daughters,
and son—to the termtorv called Kansas,
When Congress permitted settlement of this
Indian territory, Isaac claimed a homestead
in Salt Creek Vallev near Fort Leaven-
worth, & terminus for trails west.

Little Willie marveled at the “vast num-
ber of white-covered wagons” camped along
the streams. lsaac traded with the Kicka-
poos, surveved new towns, and traveled
east to encourage abolitionist settlers. His
sentiments made him a target of proslavery
vigilantes, as bleeding Kansas acted out the
prologue of the Civil War.

The pageantry of dress parades at the fort
and of Indian friends made a lasting impres-
sion on Willie and his favorite sister, Julia.
They loved the Fourth of July feast their fa-
ther held for Indians and whites. The Indi-
ans “gave their war dances, Horse or Pony
races, plaved at their different Games, and it
was the most wonderful Picnic I ever seen,”
Julia later reminisced.

Even more wonderful to Willie was his
first horse, traded from the Indians. Cousin
Horace Billings, a circus rider, broke the
stallion Prince and taught the boy to shoot
from him. Willie's ambition to become as
“skillful a horseman”™ as Horace was a
dream he realized, For vears after his father
died in 18537, Willie helped support the fam-
ily from horseback.

One of his first jobs was riding messages
from the Leavenworth office of the Majors
and Russell freight company to the fort three
miles away,. Then he stabbed a bully hector-
ing a girl friend. The wound was slight, but
Mrs. Cody got her bov out of town on his
first wagon train—ahead of the constable.

Lh

Four months later, Julia recalled, Willie
returned “covered with the Bugs of the
Plains," starved after a diet of hardtack,
bacon, and coffee. Yet to Willie the trip was
“most enjovable.” He would not think of

stayving home,

NCE AT LEAST young Cody, now
called Bill, fried to settle down. In
1866, after 18 months as a Union caval-
ryman in the Civil War, he married
Louisa Fredericl, a conveni-educated

beauty from St. Louis. At first, they man-
aged the family home near Leavenworth as
an inn, the Golden Rule Houze. Not a trace
remains, but memories outlast buildings.
“Will radiated hospitality,” his sister Helen
recalled. “Socially, he was an irreproach-
able landlord; financially, his shortcomings
were deplorable.™

To Bill, being a landlord “proved too
tame . . . and again I sighed for the freedom
of the plains. Believing that I could make
more money out West on the frontier. . .1
sold out . . .and started alone for Saline.™
Louiza and Helen moved into Leavenworth;
for the rest of his life Bill rarely spent six
months of each vear at home.

Salina mm early 1867 marked the frontier’s
crest, the end of track. The railroad was
a-building west, opening the plains to
whites and closing them to Indians. The
cavalry policed the process, and jobs were
there for the taking,

“I could make more maney."” Cody's re-
{rain echoes todav, among voung railroad
workers in Kansas, for example. A brake-
man leaned on the counter at the QOakley,
Kansas, depot, the only crew-change station
between Denver and Saling, and explained,
“There's good money in railroading [brake-
men's wages start at $25,000] for someone
with no college, no ties."

The last passenger train whistied through
Oaklevin 1971, 30 I climbed up into the cab
of an eastbound freight, at the invitation of
Union Pacific, to see the route Cody came ta
know as hunter and scout.

Where buffalo grass once waved, endless
fields of winter wheat ripened in the May
sunshine. Like opases in the vastness, {farm-
stends stand within palisades of trees, plant-
ed by pioneers. Ducks flew up from a
marshy ditch, and a deer bounded across the




tracks, The engineer pointed to an o1l well
pumping in the middle of a cornfield. *Now
that's what I call farming.”

The freight passed through Hays. From
the fort here Codyv learned to scout with the
likes of Wild Bill Hickok. Nearbv he once
z0ld illegal whiskey from a tent city called
Rome. He and a partner sold lots, dreaming
that Rome would become the depot town.
But Rome fell. Railroad men built Havs:

The train rattled on. Three miles to the
east at Big Creek a granite obelisk on a knoll
above a cottonwood grove reflected the set-
ting sun, “That's a cemetery for six track-
lavers killed by Chevennes in 1867," the
engineer said. He blew his whistle for a
crossing. It seemed more like a salute.

The Chevennes in 1867 were enraged.
The track was cutting through their hunting
ground like a spear through the jugular.
Game was disappearing; trees were felled.
Three vears earlier the Colorado militia

had massacred a Cheyenne village at Sand

Banner farm of Nebraska,
Scout’s Rest was Cody's first
ranch, purchased near Norih
Platte with prafits from his ear-
[lest show-business career—i
decade as an actor in touring
melodramas. In 1883 he orga-
nized the Wild West, and three
yeqrs later spent 3,500 to build
thizs Victorian ranch houwse, now
a historical site. His sister Ju-
lia, who chose the design, and
her husband managed Scout’s
Rest, while Mrs, Cody livedina
ftown mansion. Just about ev-
ervone dropped in wheneverthe
celebrity hit towrn. Before he
moved te Wyaming in 1902,
Cody supported nirmerous local
improvements: a new Platte
River bridge, an trrigation ca-
nal, band uniforms, and an op-
ara house. He even convinged
Milan’s La Scala opera to per-
form in the little prainie towr

Creek, ignoring both U, 5, and white flags
flown by peace leader Black Kettle, Now
voung braves were fighting back. Theirsud-
den raids and fast retréats, their horse steal-
ing and hostage taking had all the markings
of guerrilla warfare. The Army called them
hnstiles.

After the Big Creek raid on August 1. a
Capt. George A. Armes set out from Fort
Hays with 34 men from the black Tenth
Cavalry, Cody wrotein his 1879 autobiogra-
phv that he was the scout and made an enter-
taining story of the pursuit, but he didn't
make himeself a hero—he rarely did. The
Army, however, did not record his presence;
possibly he only heard about the episode.
But his telling does agree with the Army
account that the regiment survived being
surrounded by hundreds of Indians, only to
be laid low by cholera. Bill wondered which
was the greater danger, fighting Indians or
cholera: “The former was decidedly more in-
viting." Western movies notwithstanding,







disease claimed far more white lives than
Indians ever did

That fall something veét more inviting
turned up. Bill was offered the exorbitant
sum of 5300 a month for 12 buffalo a day to
feed the 1,200 railroad workerscamped near
Havs. He had learned to shoot animalzs out
of a running herd, starting at the rear.

“It was at this time that the very appro-
priate name of ‘Buffalo Bill" was conferred
upon me by the road hands,” Cody later
wrote, Y1 have never been ashamed of it.”

LMOSTDEPLETEDBY 1900, buffs-
lo today roam the nation in growing
private and public herds, estimated at
more than 40,000 head. One herd lives
well in the custody of Larrv Kerr, who

carefully supermtends a 3,600-acre sand

SAEC-prairne state game refuge s=outh of

Garden City. Kansas,

After a spine-jarring pickup ride, we
tound 40 females with a dozen calves block
ing an abandoned rail grade, looking im-
mense and defiant, Larry's weathered face
creased deeper in amusement as he recalled
uninformed buvers who came to purchase
surplus animals: “That was before we had
auctions, One lady showed up with a leash
to claim hers. She took one look and went
home emptyv-handed.™

We watched a 1,000-pound cow sink to
her knees and roll to scratch. Dust flew as a
wiallow formed. Larry frowned. “Wallows
are a real problem on our limited range. Too
many and grass won't grow

Growing grass 5 a main concern here.
Larry leaned over to point out: “Forbes—
buffalo utidize that for protein. Sage—thev
eal for roughage in winter. Big bluestem
that's ice cream to a buffalo. ™

suddenly the herd was in motion. One
animal lumbered off, and two by two, cow
and calf fell into line, as if obeving a hand
signal from a cavalry officer

*There vou see why the buffalo were so

Defyving nature, a buffalo named Cody
pvercomes fedr of fire on the rodeo circuit.
His trainer, Bunky Boger, savs that most
spectators today have never seen the wild
arimal that Buffalo Bill helped make a
symbol of the Americaon West




. ‘ -‘
R, e LN T

BARTAL CTATT BIETCE Al =rETY. Tomlii

Hillocks of buffalo hides from 40,000 animals await o tradn cast from Dodge Clty,
Konsas, (n [874. Seven years earlier, Bill Cody shor several thousond head to feed
Konsas ratlroad workers, but later hurnters killed millions just for hides, bringing the
species close 0 extinction. Cody became a preserver, by 18590 his show herd of I8
was the third largest in captivity. Now safe, buffolo are raised for their fine-textured
meat. This herd of 2,400 roams free near Gillette, Wyoming
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vilnerable,” Larrv said. “They don't dis-
perse. T hey follow the leader.”

ILL €ODY'S marksmanship, tracking
ability, and bravery made him a highly
valued, well-paid Army scout. Once he
made s way through blinding snow-
storms to find 2 command lost in the

Texaz Panhandle. Often he carmed dis-
patches through hostile country in the dead
of night. Bill admitted to occasional high
jinks and “partaking too freely of ‘tangle-
foot," " but that didn't affect his work. Gen
Philip Sheridan, admiring his “endurance
and courage,” named the 23-vear-old the
chief of scouts for the Fifth Cavalry in 1868,

With the job went a log house at Fort
McPherson near North Platte, Nebraska,
for his growing family. By 1872 the Codys
had three children, Arta, Orra, and Kit Car-
son, Sadly they lost Orra and Kit to child-
hood diseases. Their last daughter, Irma.
was born in Narth Platte in 1883,

For 30 yvears Cody's loyalty to the West
would focus on North Platte, todav a major
agricultural warehouse and rail vard, Back

in 1871 the little fort—todav the site is a
farmer’s cornfield— was a center of activity.
W hen soldiers weren't out chasing raiders,
thev were entertaining tourists. In a master-
ful public relations gesture, General Sheri-
dan invited prominent New Yorkers for a
hunt: James Gordon Bennett, editor of the
New York Hevald, financier Leonard Je-
rome, grandfather of Winston Churchill:
and others. Sheridan selected Cody as guide;
the Army supplied china, ice, and French
chefs. Recognizing that it was to be a“nobby
and high-toned outfit,” Bill recalled, “T de-
termined to put on & little styvle myself.”
Cody selected a high-stepping white
horse, a broad sombrero, and a suit of light
fringed buckzkin with a crimson shirt, em-
broidered, no doubt, by Louisa, a skilled
seamstress. Guests expecting a brageart
found “a mild, agreeable, well-mannered
man, guiet and retiring in disposition,
though well informed and always ready to
talk well and earnestly upon any subject.”
The New Yorkers declared the ten-day
hunt a success, counting among their kill the
meat of 200 elk and 600 buffalo., Bennett
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Traditional foes became friendz as stars
in the Wild West. Sioux warriors, right
nad once foughit Pawnees, left, who, Ithe
Cody, had scouted for the U, 8. Cavalry
Che Stoux with their feather warborinets
tepees, and horsemanship became the
stereotypical Americen Indian, as Cody
wits stereotvped as the Indion killer, He re
peatedly dramatized, as here in a 1913
film (left), the 1876 cavalry entounter af
Hat Creek with Chevennes who were rid
tng to join Sitting Bull after the Battle of
the Little Bighorn. Killing a minor chief
Cody shouted in revenge, “First scalp for
L uster

In trith, Cody respected Indians, speak-
g out against government mistreatment
on the réservalions and for preservation of
Indian cultures. Sioux Chief Rocky Bear
(third from right) wrote him in 1892, "T
krow' yvou are a friend of the Indians, "

invited Cody to New York as his guest.
There Cody realized, as so many of his
Lroupers would, that 1 had seen but a small
portion of the warld.”

Un his big-city hunt, Bill charmed high
society with his frontier dance steps, buck-
skins, and gallantrv. Then he broke harness
to attend the Bowery Theatre with Ned
Buntline. The eccentric temperance lectur-
et and dime novelist had met Bill at Fort
McPherson and asked “a great many ques-
tions." Ned wrote a Civil War romance
based on the exploits of Wild Bill Hickok,
but titled Suffale Bill, The King of Border
Men. The manager of the Bowery offered
Cody £300 a week to play himseif in the the-
atrical adaptation. Cody refused, but back
home the old idea took hold. “1 could make
more money.,”

ILL RESIGINED HIS POST with the
cavalry in November of 1872, sent the
family to St. Louis, and with his friends
Ned Buntline and Texas Jack Omo
hundro opened in Chicago in The

Scowts af the Prairie. The men forgot their

lines and “shot™ extras portrayving Indians

One critic called it “a combination of incon-

gruous drama, execrable acting, renowned

pertormers, mixed audience, intolerable
stench, scalping, blood and thunder." Audi-
ences clamored [or more,

Only 26 vears of age, W. F. Cody set off
on oneg of the most curious dual careers ever
recorded. Each winter he staged western
melodramas to cheering throngs across the
country; durnng summers on the plains he
suided hunting parties and troopers, most
notably in pursuit of Sitting Bull after the
Battle of the Little Bighorn

Money poured . The play grossed
316,200 in one week in Boston. In 1578 Will
purchased property in North Platte, the nu-
cleus of a spread he called Scout’s Rest that
reached 4,000 acres and became one of the
state’s finest ranches. Sister Julia and her
husband. Al Goodman, managed it, in con-
stant consultation withits owner. “Tell Al to
always keep a little Busine [whiskey] in the
house—and keep open house to anv nice
callers.” Cody wrote

On a nearby ranch, Charlie Evans—a
sprv 72-yvear-old who wears his white hair
caught in a ponytail—received me with

05




similar hospitality. His grandfather had
come out with the railroad in 1873 and
homesteaded

“No one had any experience with these
sand hills then,”™ he said. “Their tops were
bharren; there wasn't a tree around. Settlers
tried different things. Some worked, others
didn't. Through land management we get
this prairie grass growingeverywhere, Late-
ly we've gone to Angus-Hereford crosses;
thev feed out better.”

CHANCE TO TRY new things—that

was the opportunity the cattle frontier

gave Cody and the Goodmans, He sent

purebred cattle from England, and fine

horses, He also introduced sugar-beet
cultivation and with a local banker financed
an irrication canal stll in use.

“They all succeeded,” Charlie continued.
“On the other hand Cody sank hundreds of
thousands of dollars in an Anzona tungsten
min¢ that never pannedout. 1 think his man-
ager was a crook. Cody was probably the
most trusting man that ever lived.”

A longtime student of western history,
Charlie turned his attention to Cody in 1963,
when friends asked him to portray Bufialo
Bill at a Fort McPherson centennial pag-
eanl. In costume and flowing wig, he was
such a hit that similar invitations poured in

Since his wig kept falling off, Charie
grew his hair long. Soon he so0 closely re-
sembled the original that when he walked
inta & Denver restaurant, the Buckhorn
Exchange, for a Cody look-alike contest,
a roomful of Buffalo Bills conceded defeat.

Bill Cody's wife, Lowsa, never much ap-
proved of her handsome husband playing
Buffalo Bill. She was jealous of the acclaim
of other women and of the love he showered
on his sisters. She invested money that he
sent home in real estate in her own name;
preventing him from borrowing on it. “she
has tried to ruin me financially,” Bill com-
plained to his sister Julia in 1883, and he

Canals of Venice witnessed this curious
sight in April 1890 during oneé of the Wild
West's nine tours tn Europe. Cowboys and
Indioms took every apportunity to sight-
see; they even attended an audience with
the pope in Rome.

O

contemplated divorce, The suit he finally
broughtin 1905 ended ina deadlock, and the
couple remained harnessed in alternating
animosity and affection for life

A Fourth of July in North Platte proved
the seed for Cody's Wild West. In 1882 he or-
ganized a rip-rousing blowout with parade,
horse races, and cash prizes for lassomg a
Texas longhorn and riding a buffalo. Per-
haps not the nation’s first rodeo as North
Platte claims, it succeeded so well that Cedy




picked up an old idea—an open-air touring
exhibition of frontier activities. His Wild
West became just about the best and cer-
tainly the most famous show of 1ts kKind

By the I'- s Cody, now a colonel thanks
o a commission in the Nebriska militia,
was hunting new challenges. “1 am a broad
gazer,” he wrote Julia. “And I am willing to
back my judgement.”

In his opinion the empty Bighorn basin of
northwest Wyoming, a well-watered grassy

I'.r[,f"# j S _:"'r..-'-l pigh

_Til.'-:,il,' :"||l|ﬁ,|,|.i|25l|| .H{i"l'l_'ll LD lr..'-t i|| 74

bowl on the doorstep of Yellowstone Na-
tional Park, was a natural for farming and
tourism. So the prince of the plains shifted
his lovalty to the mountains. He bought
land. Then he built & town from scratch.

As one of his grandsons recently re-
counted: “A bunch of fellows got together
trading
irriga-
would open
honkv-tonk

past, Leorge Beck to develop the
tion and utilities. jesse Prost
the saloon, and Cassie the
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Granddad =aid that he would publicize it."

Appropriately the investors called the
spot, near the fork of the Shoshone River,
Cody. And publicize 1t he did, Wild West
brochures hawked the “Colossal Pleasure
Garden of Entrancing Scenic Revelations, ™
Cody had urged the railroad to build a spur
to the town and the government to open a
road to Yellowstone's east gate. Theodore
Roozevelt reportedly concurred: “1 would
take chances on building a road into the mid-
dle of etermity on his statement.”

For his own retreat the colonel picked
land about as far up the South Fork of the
Shoshone as vou can go before the valley
butts inte mountains. He called it TE
Ranch, after the brand carried bv his herd
trailed from South Dakota. A whitewashed
log lodge became hospitality center for his
friends—cowbovs, celebrities, Sioux and
Crows, ministers and arfists. Frederic

Remington came to listen and later trans-
lated the frontier tales into the spine-tingling
paintings now on display at the Buffalo Bill
Historical Center in Cody, an eve-opening
repository of western art.

Intown, Cody built a sandstone hotel and
named it the Irma, for his voungest daugh-
ter. The greal mirror of the 36-foot-long
cherrywood bar, imported from France, has
alwavs reflected the stars in the Cody dra-
ma. Today they are hard-hatted o1l workers,
Stetsoned truck drivers, dude-ranch wran-
glers, 1. 5. Senators, and eastern finan-
ciers. As the colonel predicted. Cody town
has gone boom.

In tront of the lrma in September 1913
Cody welcomed Prince Albert of Monaco on
the first visit of a ruling prince to the United
States. He took the visitor hunting to a fa-
vorite North Fork site, which he graciously
named Camp Monaco. On a similar pack

FIFALS oLl HIGRTERICE, CRHIER oy, Eriieckig

“1 am going to build a beautiful little hotel in Cody,” Bill wrote in 1902 of his plans
for the Wyoming town he helped found. The two-story Irma (abowe), named for his
daughter, was soon filled with fine fumiture and paintings by western ariisis.

National Geographic, July (981




trip I came to know Codyv's only living
grandsons, Fred and Bill, born to Irma and
Fred Garlow in 1911 and 1913, In them sur-
vive contrary sides of the Cody personality

HE NARROW TRAIL, mck strewn

and muddy from rain, dipped and

wound along the nver. The sky was

clear, but, as Fred noted, “Anvone pre-

dicting the weather = exther a stranger
or a fool." Fred is neither. The bracing
mountain air, like brandyv, loosened his
tongue, and he turned in his saddle to speak
of his yvouth. "There I shot myv first elk.”™ He
peinted to a grassy clearing. “Skinned and
butchered it on the spot and packed it out on
my horse. "

Fred didn't go to school much after the
ninth grade, but joined up with outfitters
taking out fall hunters, “I got this dream ol
walking every creck and standing on every

mountaintop in this part of Wyoming, |
think I've done it." After Fred married, he
owned two dude ranches, and now he man-
ages property tor Easterners

“Looka here,” Fred chortled after several
hours on the trail. “That's a squaw print!”

The footprint belonged to Barbara, his
brother Bill's wife. They had come up earh-
er to set up camp. Our pack train finally
spilled over a ridee and into a broad mead-
ow. On the far side among the spruce, we
saW a slender woman in jeans and red par-
ka, moving amid a cluster of canvas tents.

A towering man with white hair and soa-
tee rose from & director’s chair, a4 German
shepherd at his heels—Bill Cody himself

Bill, indeed. changed his name from Gar-
low to Cody 12 years ago, when he was pro
moting an air rifle called the Buffalo Bill

[ Fred is the mountain-man side of his
famous grandfather. Bill is the obverse—a

Florse-drawn coaches carried tourists the 50 miiles west to Yellowstone Porl. Guesiz

still flock to the Irma, here o grandstand for a Fourth of July parade fabove), The

bus, at right, advertises river float trips rin by @ great-grondson, Kit Carson Cody

Buffale Bill and the Enduring Wes:







“The life I love,” Cody called fall hunting trips into
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¢ search forelf and moose, the storytetling arouna
the campfire with old-timers and 1Hlustricous guests
an their first trip west. n 1913 Cody suided Princ

Albert of Monoco to a favorite campsite halfa day
ride up the North Fork of the Shoshone Biver. There
Cody christened the camp Monaco, o name pre
served on present-day maps and on the original sien
an a spruce at the site fabove )
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Bill Garlow Cody, right, and great-grandson Sl
Crarlow organized a pock trip to the pristine spot. As
tH a formerdav, packhorses are turned loose to grace
a meadow, herg dusted oy eariy snow Like their
farmmous ancestor, the men hold g gemocratic view' of
the wilderness. While ey want (o gee
they alse wish it could be made more accessible

all people to enfoy. As I 15 1 this DIl Cody's
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words, "“The wilderness 5 only for the health
1
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traveler and entrepreneur. A Harvard Law
School graduate. and a lHeutenant colonel in
Warld War 11, he returned to Cody and
helped start a redio station, motel, and the
nightly rodeo. Then he got into Texis oil.
“Eventually I went broke,” Bill told me,
laughing. “I just plaved too hard and chased
too many girls, After | married Barbara, we
hlll._l._ﬂhl anold II'II'L':__ri"HI-'I the Yellowstone road
for 3300 down. Evervbody said we couldn’t
make it We remodeled, and last summer we
had to turn down a thousand reservations.”

HE CAMP Bill and Barbara set up at
Monaco was worthy of rovalty. Wood
stoves kept the tents cozy through all-
night downpours. White sheets added
rlass to the bedrolls. When we rode to a
higher ridge, blanketed by a September
snowfall, the beauty moved Bill to reflect

“My grandfuther loved this country, and
he loved to show it to friends. You know, if 1
had myv life to live over, I'd do i1t just ke
Fred. I'd never leave these mountaimns, ™

Grandfather Cody never wanted to leave
either. He even selected Cedar Mountain,
west of town, as his burial site. Hut & funny
thing happened on his way to the happy
hunting ground. He died in Denver

Codv passed away in his sister May's
home after a brief iliness, The Denver Post
wanted him buried atop nearby Lookout
Mountain and gave Mrs. Cody $10,000 to
help with expenses, according to the maga-
zine editor who handled the transaction,

Now thousands of people come each vear
to that Colorado mountaintop with its muse
um and breathtaking views of Rockies and
plains. On a bright July morning I joined the
Buffalo Bill Saddle Club of Golden on a ride
up & back trail, Riding alongside, blond
Diane Bradford shared her enthusiasm.
“T've been a rider and a club member for 20
vears, since I was 12, I got my husband on a
horse and then all four kids. They learn re-
sponsihility, keeping a horse.”

Our little cavalry, uniformed in vellow
club shirts and blue chaps, galloped in a fi-
nal charge up the last 300 yards to the moun-
taintop. There, a horsewoman solemnly laid
a great showy wreath of carnations on the
grave of William F. Cody, Buffalo Bill. It
was, to me, 4 heartfelt and appropriate trib-
ute to the O1d West from the New ]

N
LA

With a flourish, Bill Cody doffs
hix hot and, before toking a dringk,
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i By JOHN SCOFIELD

Other India
RAGHUBIR SINGH

HEN KING CHARLES 11 of
England acquired Bombay
from the Portuguese in 1661,
Clarendon, his lord chancellor,
jumped to a strange conclusion: The new
L) Qs 1 e - bit of empire lay “within a very httle dis
- —— st tance of Brazil."”

[Chree centuries later this pulsing—and
purrhng—place can still confuze even a s¢a-
soned Asian traveler, which Clarendon
clearly was not. L am, and I know the differ-
ence between Bombay and Brazil, Yet o
dozen visits to other parts of India had stil]
not prepared me for the realities of India's
commercial capital

What am I to make of a place that reclaims
land from the sea and puts gleaming sky-
scrapers on it before the earth has been
squeezéd dry, vel drags so far behind in
housing that more than half 1ts 8.2 million
residents must Hve in nauséating slums?
I'n.lin.-.l'_'.“lf (NN '.|'II_' Unched |-;-:"|J_ _,"-l'..-'_,l'l:_i'."_'.'- Tt
povertv—that threatens the very survival of
one of the great cities of the world’

Saded press officer Raja Ragwade: “Almaost
anvone can find work. What thev can't find
15 & decent place to live. Every dayv Bombam
spins more and more out of control.”

It was Lhisideaof wealthas a problem that

T
-

[ wasleast prepared for. I became aware of it
one sweltering evening on fashionabile Ne-
pean Sea Road, where “crush hour™ traffi
tlowed past rows of shiming 15-and 20-ston
apartment blocks that warned coppery gold
s the sun settled into the Arabian Sea. At
the feet of theze luxurious bulldings huddled
1 scattering of tattered canvas and plastic-
sheeting hovels, Thizis the paradox of Bom-
bay, Even here in the poshest residential

ired., |'Il.'ll!_:l|l.' i i'llil __--II:-' DUt 1o I Umes |'.|'-. i

Crlamour queen of Indian cities,
RBombay casts a spell on the nation with
hier wealth and glitter. From all ove

the country they come—the poor, the

wbless, the hungrne—aomming into the

velst slume of India’s commiercial -_'-:ir'"|'|i|-

witth thetr dream of success







invaded the sidewalks in their ceaseless
quiest for a place to live

A sidewalk wendor was preparing hot
snacks for a little congress of well-dressed
customers gathered around his pushcart
A man beside me smiled, and we struck up
a conversation,

“Trv bhel puri,” he suggested. This is
Bombay's famous “trash,"” a flavorful mix of
pufied rice, potatoes, and onions, garnished
with a chutney sauce. The pushcart man
handed it to me on a fresh green leaf.

As [ ate, I saw a beggarapproaching, My
gcguaintance must have sensed my feeling
of shock at the contrasts around us, "You
must regxamine yvour viewpoint,” he said
“That man has not come to Bombay out of
desperation. He has come because Bombay
15 the best place in India to be a begpar

*This is the nchest city in southern Asia,”
he added, with a trace of bitterness. “And it
is strangling on it= own prosperity.” He
crumpled his leaf plate, dropped it into the
gutter, and huried off toward one of the Iux-
urious warrens across the street

City Lures Hundreds Daily

I was to hear variations on this theme
again and again. “Bombay i= & magnet,”
saldl municipal commissioner B, K. Chou-
gule. *Every day 300 to 300 new people pour
into the city, They are Indian citizens, If
Bombay is where they want to be, [ have no
power Lo keep them out.”

“When one person gets a foot here.” ex-
ecutive health officer Dr. Mohan N, Gur-
nani told me, “he brings in relatives. They
all expect services—water, medical care,
security. So the balance was long ago lost
between population and the ability to pro-
vide amenities.”

And vel Bombay i imbued with stubborn
vitality. Things werk, asthev work now here
else in Indin.

Transportation, for instance. “Each
day,” commissioner Chougule told me.
“Bombavites going to and from their jobs
make four and g half million trips by train
and four milhon by bus.™ The trains run on
time, averaging one every three minutes

Red double-deck London-style buses, as
crowded and plentiful as the trains, charge
an average fare of onlv five cents a ride
some of the buses acquire a permanent list

Bombay, the Oiher India

to the left from the off-bualance weight of
passengers clinging to the platform outside
the door.

Or consider trade The bulk of the
commodities consumed in India cross the
wharves or pause in the wholesale ware-
houses of this one city. From Bombay's tex-
tile mills come nearly a third of all the fabrics
produced in India

Orwealth. . . . Bombayites, who are only

o

S0 marny commuters stream inte Bombay
each morning that trains must carry twice
their rated capacity—some 4.5 million rid-
ersa day (facing page). Most pass through
Victoria Terminus {above), whose “Indop-
Crothic™ focade reflects three centuries of
British rule. Acguiring Bombay in 1661,
the British transformed it from a fishing
village into a fourishine city of trade.
They withdrew from India in 1947
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A rising tide of worshipers sweeps Chowpatty Beach, where they celebrate Ganesh
Chaturthi by immersing tmages of Hindu gods in the Amabian Sea. With only an
eighth as much open space as tightly packed Londoners, Bombayites regularly flock
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capable in this city of 8.2 million people, one of the world’s most densely populated.

Neighborhoods burst ar thetr seams with as many as 2 000 persons on each acre.
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1.2 percent of India's 684 million people,
pay a third of the nation's income taxes.

Or that very special product, motion pic-
tures. . . . As the Hollywood of India, Bom-
bay is chief purvevor to the world's largest
cinema audience. "Not many of us can af-
ford television,” a taxi driver tald me, “and
thereis not much to watch anyway. So we go
to the films. I see one everv night. "

What he sees are franklv escapist melo-
dramas that snatch him for three or four
hours into a never-never land of wealth,
song, ribald clowning, and improbable ad-
venture. More than ten million tickets are
sold throughout India every day at 13 to 60
cents each. Much of that money flows back
to the Bombav-based producers, whose
sumptuous homes—and those of their stars
—-dot the chic northern suburhs.

Business, it seems, hasalways ruled Bom-
bay. From the moment the British acquired
Bombay, through Charles IT's marriage to a
Portuguese princess, they set about making
the little island settlement a gateway to the
riches and the trade of all India. Artisans
and merchants were encouraged to settle.
Textile manufacture got under way with an
order from London for 500 pairs of cotton
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stockings. In the first decade of British
dominion, Bombay's population more than
tripled. Except for brief dips, the curve has
been going up ever since.

Pressure for more land developed early.
Bombay's seven islands gquickly disap-
peared as more and more building space was
reclaimed from the shallows around them.
Roughly half of today's city rests on land
that once lay beneath the sea.

COne day 1 drove through o crowded area
just north of the main business district with
Mrs, Padma Vora. The wife of a Bombay
physician, she had volunteered to show me
some out-of-the-way corners of this complex
city. She pointed to a walled enclave amid a
clutter of busy streets, railway lines, small
shops, and middle-class housing—the mix-
ture that makes up much of modern Bom-
bay. “A burning ghat,"” he said, “where we
Hindus cremate our dead.” Strange; [ com-
mented, that it should be in such a place. 1
had earlier seen burning ghats only on the
banks of rivers or beside the sea.

“Tt was beside the sea,” she said. “Now the
nearest shore lies hundreds of vards away.”

Colonial Figures Lose Their Heads

The British, of course, created old Bom-
bay. Only 20 vears ago it was still being
hailed as one of the finest surviving Victori-
an cities in the world. But soaring land val-
nes—as much as $6,000 per square meter—
have led to the razing of hundreds of ornate,
cemturv-old homes, Public buildings have
been spared—grand piles in “Indo-Gothic™
and “Indo-Saracenic” stvle—but not the
statues of the men and women who ordered
them built: Britain's London-appointed
viceroys and governors, and Empress Victo-
ria, whose authority they exercised.,

No one knows quite what to do with these
embarrassing relics of empire since they
were replaced with statues of independent
India's own heroes. I found a dozen of them
in & disused bit of garden beside the Bombay
zoo. Queen Victoria lacks a nose, as does
Lord Sandhurst. Four of the statues no long-
er have names. Two also lack heads

“We call it the ‘English cemetery,’" said
Mrs, Vora. “Even before the British left,
people took to throwing stones at them, so
they were taken down and stored here. "

Along with their Victorian buildings, the

National Geographic, July 198]




British also created parks. Today the tropi-
cal green of Bombav's sireets and parks be-
lies another melancholy fact. As the island
city's population has mushroomed, so has its
breathing space shrunk. Bombayoffers oniv
an acre of open area—plaving fields, parks;
beaches, even traffic circles—for every
3,000 residents. “Congested” London en-
jovs eight imes as much.

Bombay's prime outdoor gathering place,
Chowpatty Beach, lies beside the Arabian
Sea. In the afternoon, when the sun pulls
waves of humidity from the shallows off-
shore and the thermometer hangs in the 90s,
Chowpatty was always deserted. But on a
sunday evening, I would realize how really
crawded Bombay 15, how desperate its peo-
ple for a place to sit and pass the time of day.
Sit? By dusk on any weekend, Chowpatty
offers standing room only. During my last
week there the beach lay at the feet of a
63-foot-high paper-and-tinsel demon that
would go up in flames as the climax of a ten-
dav autumn festival, Until then the effigy
towered almost as a mockery of the tiny
sweltering humans around it, who literally
hid the sands at their feet.

What can one see amid this shouldering
throng? Pony rides, hand-powered merry-
go-rounds, Ferris wheels hardly higher than
a man, sand sculptors, performing-monkey
acts. Pink-turbaned ear cleaners, armed
with tiny silver spoons and vials of oil, gent-
lv ply their curious trade.

Around anopen area the size of a hlanket,
Sunday strollers gawk four deep at o pair of
human arms projecting from the sand, mak-
ing gracefully disembodied gestures while a
bystander explains to me that a Hindu holy
man lies buried beneath them. He 1s able to
hreathe through the loosely packed sand

“Mv brother,” says a young enlreprencur
beside the arms, and indicates that a ten-
paisa coin—1.2 cents—would be appreciat-
ed. 1 remember 2 comment of my friend at
the Nepean Sea Road pushcart. “Anvone
can find some kind of work to do here,” he
said. “Something that will earn him a couple
of mealsaday.”

Unhappily, finding a way to eat in this
disastrously erowded city carries no puaran-
tee of a spot to bed down. Walking at night,
I grew accustomed to stepping over and
around sidewalk sleepers. Hovels cluster at

Bambay, the Otcher India

the bases of gigantic motion-picture hill-
boards, beneath bridges, at the edges of city
parks, Shantytowns creep dangerously
close to rallway lines—ten people die each
day by straving onto the paths of suburban
trains—and inch across low-Iving areas that
will flood when the next monsoon arrives.

At the Tata School of Social Sciences, Dr.
Ashok Yesudian showed me a 1977 report
that gave the dimensions of Bombay's chief
problem: 1,630 separate slum areas, shelter-
ing roughly a third of the city’s population.
But that tells onlv part of the storv. To Indi-
an statisticians, only areaz of makezhift
shacks count as slums. If yvou add the multi-
tudes who Dive in squalid, rotting tene-
meénts—slums by anv other definition—at
least half of Bombay's populace must be
counted as slum dwellers.

Amid Squalor, Pride and Hope

Crime flourishes in many of these ghettos,
some slum dwellers live by begging, others
b distilling illicit liquor, But not all, I dis-
covered, Upward movement exists even in
the darkest of these deprived communities.
Bombay's biggest slum (but by no means iis
worst) shelters a third of a million people in
an area the size of a few dozen city blocks. It
goes by the name Dharavi Labour Camp,

Mrs. Vora took me there. “Indians are
alwayvs eager to meet foreigners,” she re-
assured me 45 we peered into the tiny home
of a part-time welder named Aaftab Sheikh.
The house was compounded in part of
scraps from old movie billboards painted
on plvwood. The weather-stained faceof an
Indian actress grinned crazily at me, upside
down, beside the doorway.

We were instantly invited into the seven-
by-nine-tool howse, where Aaftab Sheikh's
wife was fixing breakfast on a one-burner
keronsene stove. “Mind vour head,” Aaftab
warned in English as | entered, then lapsed
into Hindi when | began azking questions,

Aaftab’s parents had brought him with
them from northern India 23 vears ecarlier.
“When I married, I moved here,” hetold me
with pride. “Now I have myv own place.” He
and his family share it with a brother.

| made a quick eveball inventory of the
household, Five peaple. Tinand cardboard
suitcases, Clothing, An ail drum for water
storage, Pots and pans. The kerosene stove.

1Ll




East meets West in fashions soid at
this posh shop near the Back Bay
(right). Clothing on display her

ey BeE maaE wirn _rilll."|'-|."| textiles,

the citv's first mojor product n the
19th century. Loocal mills stili spin o

WEDVE REeary a third of the country &
fabrics, helping to make this city In-
die’s wealthiest, Bombayites pay a
third of the notion s Moome oxes,
even though they total ondy 1.2 per-
cent of the population

English remars @ muein (o ge
of trade tn most parts of the mefrop
olis. But Marathi. Guiarati, Hindi,
and dozens of other tongues help de
fine neighborhoods where diverse
BLANIC Frups prosemt [Relr GiSTinc
tive customs. In a mneighborhood
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Sleeping mats neatly rolled in a corner. Mis-
cellaneous boxes, tins, and bundles. All this
in 63 sguare feet!

“We don’t need electricity,” Aaftah vol-
unteered. “Too expensive.” Dharavi, unlike
the worst slum pockets, has some city ame-
nities, so he and his brother pay the munici-
pality 20 rupees—32.40—each month for
the land they occupy and the water they use
The single outside tap runs erratically—
sometimes all day, sometimes {or only an
hour or two—so a supply of water hasto be
kept mside. That one tap supplies a couple
of hundred families. People must always
stand in line

*Life here is better than in the village I
came from,” Aaftab sayvs with a measure of
contentment. “I would never go back."

A Stranger in Parndox

Despite Aattab’s sunny outlook, Dharavi
seems utterly degrading, a denial of human
dignity and aspirations. Bul wait a minute.
Isthat a TV antenna atop the hut next door?
Is Aattab’s wife wearing a gold necklace?
And that immaculate young man stepping
50 carefully around the piles of trash in this
lesteringalley. A clutch of papers in his hand
suggests that he works in an office. How can
he be so clean amid such filth?

The paradox of Bombay dawns on me
again. Far from being a defeat of the human
spirit, Dharavi is, 1 begin to see, something
of a tmumph. In carcumstances that could
crush any but the strongest will, many of its
peaple do a great deal more than merely sur-
vive. 1 hev raise families, stay clean, work
toward a better future. And when astranger
from another world crosses their threshold,
thev receive him with dignity and warmth.

Aaftab Sheikh follows the creed of Mu-
hammad, but many among his neighbors
migrated to Bombay from southern India
The little shrines in their cramped guarters
shielter colored pictures of Hindu deities be-
fore which hits of incense burn

Aaftab’s fellow Muslims labor in the tex-
tile mills or, like him, somewhere along
. D'Mello Road, where docks and ware-
houses lie. Other Muoslims stitch clothing or
lind work 1n a slaughterhouse, a task no
vegetarian Hindu would accept

Some of the most fascinating sights in all
Bombay lie in the ald Crawfdord Market and

113




B - -'--...
I EEREN
dpsssnsncees
‘“"HEEXXEEERE N
 Z F AR R BN N
eeessees

Mapping the future, architect Char









the Muslim neighborhood around it. Shop-
pers entering the market still glance up atan
allegorical sculpture of village hife above the
main entrantce designed by Rudyard Kip-
ling’s father. Lockwood Kipling would find
the market little changed, with fruit and
vegetable sellers still cryving their wares from
strange three-story stands that climb close to
the ceiling, where bookkeepers look down
from desks just under the roof.

On Mutton Street lies the incredible clut-
ter of Chor Bazaar. The name means
Thieves' Market. “If vou lose one shoe,”
joked Mrs. Vora, “vou can come here and
find a replacement to match it exactly,” Not
to mention old Victrolas with gleaming
brass horns, fancy parrot cages, and second-
hand parts for every kind of machine ever
used in British India,

In a neighboring street one can buy hand-
bags with coveted symbals of Gueei and
Dior, but they will be fakes made by skilled
Muslim leatherworkers. The onginals to be
copied are brought by aircrew members
flving in from Paris and Rome.

Rainy Bombay Is Sheikh Resort

The visitor to Bombay constantly discov-
ersenclavesof shared language and religion.
Industrious Sikhs, bearded and turbaned,
have filtered in from the Punjab and erected
their temples, called gurdwaras. Gentle
Jains follow an offshoot of the Hindu faith;
their monks wear gauze masks over nose
and mouth, lest they inadvertently kill some
tiny insect by breathing it in.

Arabs from the gulf cil states, denied their
traditional spending sprees in war-ravaged
Beirut and, because of Egvpt's separate
peace with Israel, in Cairo, now look to
Bombay's well-stocked shops and comfort-
able hotels, The lobby of the plush $90-
a-day Taj Mahal buzzes with the Arabic of
vacationing Saudi Arabians. July, when
monsoon rains inundate the city, marks the
height of the Arab tourist season. Manv of
them have never seen rain before,

Neatly whitewashed houses mark the

neighborhoodsz of Roman Catholics, descen-
dants of Indians converted centuries ago by
the Portuguese, who settled on India's west
coast after Vasco da Gama's landing in
1498. Find a symagogue and vou have come
upon one of the pockets of Bombay Jews,
whose forebears, they will tell vou, were cast
ashore near here 22 centuries ago.

No bit of Bombay's rich past, it seems,
ever altogether disappears. 1 was struck by
the sight of beflagzed sailboats and a village
of low huts crowding a little beach in the
middle of downtown Bombay. It belongs to
some Koli fisherfolk, whose ancestors were
here even before the Jews,

The Koli meén slip out with each day’s
tide, past the city’s skyscrapers, to fish the
Arabian Sea. Their womenfolk, saris drawn
skintight between their legs and tucked up
behind, stride imperiously to market with
the catch balanced on their heads in flat,
dripping baskets, Kolis are the principal
suppliers of that odorous delicacy, Bombay
duck—slivers of dried Bembil fish that are
fried and served with fery curries.

Thev are stubborn traditionalizsts, these
Kaolis, and they seem to have stopped Bom-
bay’s cherished Back Bay reclamation proj-
ect in its tracks.

“We have always fished from here,” &
slight, bearded fisherman told me when 1
visited the little village of Machimar Nagar.
“When there were no tall buildings, and no
one had come to turn the =ea into more land,
our bhoiats were here.

“Then the city decided to build. We went
to court.” The village was awarded 90,000
square feet of land between traffic-laden
Cuffe Parade and the Arabian Sea.

"What we have now, thev say we mav
keep,” the fisherman concluded. “But the
government has told us not to let anyone else
settlein the village. " And there on their bit of
shore, sandwiched incongruously between
towering office blocks and apartment build-
ings, [ hope they stay.

The Parsis have not been in India as long
as the Kolis (Continued on page 122)

They sleep on the street because the slums that shelter more than half of Bombay
are hot and overcrowded. At least 100,000 people live permarnently on the pavement.
Most can find some form of work, however menial. But the city can no longer meet
even their basic needs. And 300 to 500 more, most of them men, arrive daily.
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Movie madness grips India’s 684 million
people—the world's largest cinema audi
enice—and Bombay filmmakers turn out

hundreds of lovizh, action-pucked features

a yvear. For as [ittle as 15 cents, villagers
and slum dwellers alike escape nto moike-
helieve worlds of romance, song, and hapm
endings. Actress Zeenat Aman (right) made
a splash tn 1978 when she gave her screeén
heroa kiss, the first in mony vears permitted
by sober-minded censors. Bombay movies
gre wsually filmed in Hindi, India’s most
widely spolen language.

To preserve raditional dance and music
Bombay inougurated the Nationol Centre
for the Performing Arts in 1980. At o school
in @ South Indian neighborfiood, VYOUng
women (far right) tahke a break in thelr
study of Bhorata Natyam, @ classical dance
form. Through his masterful plaving, musi-
cign Ram Naravan, at home with his daugh-
ter Aruna (below), has elevated the sarang
a poprlar stringed (nstrument, o new

hetights in classical music.
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or the Jews—only since the eighth century,
when the first of them migrated from Persig
This community of about 80,000—the larg-
estconcentrationof Parsisinthe world—has
wielded an influence in Bombav far out of
proportion to its numbers. Though aggres-
sive businessmen from other groups have

wealth in this wealthiest of Indian cities,
three Parst names still =tand out: Tata
(thotels, mills, [rucks,

sieel

Wadia (textile malls), and Godre) (typewrit-
ers and electric refrigerators among a host ol
other products),

Philanthropy and civic responsibility
have been Parsi touchstones for
tions. 1 saw those three names repeatediy as
donors to hospitals, schools, Bombay's
sparkling new Nabional Cenire lor the
Performing Arts, and the Tata Insttute
of Fundamental Hesearch. 5. P. Godre),

gENTra-

the enthusiastic, unassuming head of the




Grodre) organization, sketched a typically
Parsit philosophy as he showed me around
his company's spacious garden township at
Vikhraoli, on the edge of Bombay,

“Our workers come to us with only their
hands,” Mr, Godre) said, as his arm swept a
horizon of factories, housing blocks,

schools, and—above all, that commodity so
rare elsewhere in Bombay—space. “Our job
15 to give them skills. Today three-quarters
of the Godrej working force of 12,000 live

here, Their children go to school here. Our
idea is to transform the so-called working
classes into middle classes.”

The Parsis brought with them from Persia
the religion of Zaoroaster, which sees earth,
water, and fire as too sacred to be defiled.
Hence Bombay's famed Towers of Silence,
seven squat structures of circular walls with
platforms inside on which Parsi dead are
placed to be devoured by vultures

1 saw a few wheeling birds but never
glimpsed the towers. They lie hidden behind
foliage atop Malabar Hill. Unhappily for
orthodox Parsis, though, Bombay's pen-
chant for high rises has penectrated the leafy
screen so that chance viewers sometimes see
what Parsis may never view. Occupants of
nearby apartment buildings can look direct-
ly down into the towers whenever one of the
hereditary burial souads—four non-Parsi
men—brings a body

Critics, some of them Parsis, argue that
the vulture population has dwindled and the
surviving birds are not doing their jobs
When they do, airborne bits of flesh some-
times land on city streets. Rudyard Kipling
never forgot his mother’s distress when she
found a child’s hand in the garden. In the
face of such incidents, some Parsis cremate

their dead.

Diverse Languages Pose Problem

Because of the many schools endowed by
the sect’s philanthropists, few Parsichildren
depend on the municipality for their ABC's
With other groups, however, Bombay's lin-
guistic wealth sometimes proves a trial.

“We feel an obligation to teach children
In the language they speak at home,” said
municipal education officer Mrs, Ku-
sum kKamat. Three-quarters of Bombay's
primary-school students speak Marathi, the
language of Maharashira state, of which
Bombay iscapital. The rest are taught inone
of nine other languages widely spoken in
Bombay. Une group, however, consistz of

Low-budget thrills divert o crowd ar
Chowpatty Beach as a daredevil tight-
ropes on a dicyele rim., Some evenings the
carnival-ithe scend changes hourly os pomy
rides and monkey ot gFive wiay o wres-
tlers and hawkers of spicy snucks,







just 122 South Indian children speaking
Malayalam.

Ii teaching voungsters in ten different lan-
guages sounds complicated, ponder the
problem of getting home-cooked lunches
from 100,000 different kitchens in the sub-
urbs to that many office workers in perhaps
10,000 buildings in Bombay's business dis-
trict. Not only getting the right lunch to each
man, but doing it on time.

Once again, religious and ethnic back-
grounds play their parts. Most Hindus are
vegetarians or at least refuse to eat beel
Muslims shun pork. High-caste Hindus in-
sist on food prepared by high-caste cooks.

When the city was small, husbands trun-
dled home for meals that satisfied all these
proscriptions. But as suburbs inched out,
distance made that impossible. Today many
workers in Bombay's incredibly crowded of-
fice district travel 30 miles or more to their

offices. Hence that unigue Bombay institu-
tion, the dabbawallah.

Delivering Lunch Dabbawallah Stvle

One morning in the suburb of Vile Parle, [
fell in behind voung Gyvaneshwar Medge as
he dogtrotted from house to house. At each
he picked up from wife or mother a tiffin car-
rier—an aluminum contraption with four
round food compartments and & handle. All
hore cryptic symbols. The tiffin carrier 1
would follow to Bombay bore marks in
green paint: VP for Vile Parle, D 10 to ident:-
fy the man who picked it up, and 6X35 to
identify building and floor.

By hiz last stop Gyaneshwar had collected
40 tiffin carriers plus his bicyele. Now he
walked it toward the railway station, with
the carriers hanging in awkward clusters
from handlebars and rear fender,

At the station other dabbawallahs wait-
ed, and the first of many furious reshufflings
began. Lunch pails were exchanged, sorted
by district, put in order on narrow six-foot-
longtrays. Each man hoisted one of the trays
atop his head and made his way into an al-
ready crowded second-class carriage,

As the train pulled out. the shuffling
continued. New men boarded with more
trays, exchanged some of their cargo, and
rearranged the rest. At Churchgate Station,
frantic now in the morning crush hour, the
dabbawallahs assembled on a sidewalk. In
an even more frenetic ballet, 50 or more of
them passed pails back and forth and ar-
ranged them on bicveles, carts, or head trayvs
for the final leg of the journey. Through it
all, Tkept mveveon VP D10 6X5.

With many stops, Gvaneshwar's route led
into the banking district and up to the New
India Assurance Company's severe granite
building. This was the “six" of those myste-
rious symbols. On the fifth floor Gyanesh-
war left the tiffin carrier in a company
cafeteria behind about 20 others,

A few minutes later, a surprised office
worker named K. A. Desai courteously let
me join him as he opened each of his lunch
pail’s compartmemnts: tortilla-like chapaties,
green beans, rice, lentil soup, chutney, and
vogurt. It was, in fact, identical to thou-
sands of other lunches delivered in Bombay
that dav. But it had come straight from the
kitchen of Mr, Desai's wife, Rashmi. That
wis the important thing.

Mr. Desai wiped his lips with one of the
company's paper napkins, reazsembled his
empty titfin carrier, and put it back where
Gyaneshwar would pick it up. By 4:30 it
would be back in Mrs. Desai’s kitchen. By
5:00, s0 would Mr. Desai.

Somehow, in a marvel of orgamzation,
each of Bombay's 3,000 dabbawallahs re-
ceives fair pay for the number of lunches he
handies, though he takes few of them the
whole way from home to office. "1 earn
about 300 rupees a month,” Gyaneshwar
told me, That equals $36. He sends some of
it home to his family.

Gvaneshwar shares a room with half a
dozen other newcomers to the citv. Their
status as single men points up a serious prob-
lem. Hundreds of thousands of men who
have come to the city seeking jobs are either
unmarried or have left wives and children

Student of a unique culture, o Parsi boy learns the history of his own people,
Descended from Persians who fled Arab conguest in the efghth century, Bombay's
80,000 Parsis form the world’s largest community of Zoroastrians, Skilled as trad-
ers, Parsi businessmen greatly influenced Bombay's-history.

Bombay, the Other India
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Bombay's favorite god, Ganesh, the elephant-headed Hindu lord
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behind. The result is a lopsided population:
roughly four males to every three females,
And no city in Asia has a larger or more fla-
grant red-light district.

Problems, problems! Where does Bom-
bay go {rom here? Municipal commissioner
B. K. Chougule, the working head of this
compiex city, said, "People say Bombay is
dving, but that is not true. Solutions can be
found. There are various ways to slow the
city's growth. The kev word is dispersal,
Existing industry we must disperse, New in-
dustry must go somewhere else, Already we
have stopped the skyscraper boom with a
law that restricts the ratio of floor space to
ground space.

“Now we must move out of Bombay the
commercial activitiés that belong to the na-
tion rather than to the city: the wholesale
markets, the transshipping facilities, Did
vou know that when someone in Madras;
across India on the east coast, orders a car-
load of steel, it will probably come from a
Bombay wholesaler? The irony is that the
wholesaler bought it from a mill near Cal-
cutta, also all the way across India.

“Every day,” he continued, “6,000 trucks
move into Bombay. to load or unload. Thev
clog our streets and create pollution. But
few of those trucks carry goods that will stay
in Bombay,

“Talk to the people at CIDCO," Mr.
Chougule suggested as Lleft, “What they are
planning will lie across the harbor, outside
my jurisdiction, but it holds the key to Bom-
bav's future.”

CIDCO—the City and Industrial Devel-
opmeént Corporation of Maharashtra—
plans a New Bombay on the mainland, di-
rectly across the oil-slicked and polluted
harbor from today’s crowded island city.

In his high-rise office, CIDCO's Raja
Rajwade's fingertips hopped from one spot
to another s he sketched on a wall map the
outlines of the New Bombay plan. “Here
will be a new port, to handle goods con-
signed to New Delhi, Madras, anywhere ex-
cept Bombay."

He showed me where 20 satellite town-
ships are planned. Each of them will be self-
sufficient, with schools, houszing, shops,
community centers. “Omne township, Va-
shi," Mr. Rajwade said, “already has 10,000
families of workersin petroleum, chemicals,
and cement.” All told, 125,000 now live in
the 12.5-square-mile area that will become
New Bombay,

“20vou see, the movement has begun. By
the vear 2000 we shall have our new port and
our 20 townships. When we started Vashi,”
Mr. Rajwade explained, “5,000 people had
already made down payvments of a thousand
rupees, sowe could confidently put up hous-
ing for 5,000 families. "

Each house costs the equivalent of
$2,400. | wondered how much of a house
that would buy, “Concrete walls,” Mr. Raj-
wade said. “One room, 150 square feet. Two
hundred square feet of open space around
each house. An inside water tap and an out-
sice toilet.”

Une room again! This is better than a
slum? Then I remembered the 63 square
feet, with no toilet, no water tap, no outside
space, that Aaftab Sheikh and his family
occupy in the depths of Dharavi Labour
Camp. If moving there had been a step up-
ward, what a leap it would be to move across
the harbor to New Bombay,

Harhinger for the World

If Aaftab and his family can take that next
step, and then his neighbors, and their
neighbors, it would bode well for city dwell-
ers everywhere. For the troubles and hopes
of Bombay are not just those of some
faraway place beside the Arabian Sea. Lon-
don and Mexico City, Hong Kong and Los
Angeles, Jakarta and New York hold seeds
of the same urban illnesses. Watching Bom-
bay over the next two or three decades, asits
health improves or sinks, might help other
cities as they seek to avoid those same crises

some decades from now.
What happens in Bombay, good or bad,
will be worth keeping an eve on. ]

Drenched by monsoons but not drowned by problems, people of Bombay weather
polluted atr and drinking water, housing shortages, traffic snarls, oppressive heat,
and torrentiol rains—some 24 inches in July alone. And yet they retain the deter-
mined optimism that first attrocted many to India’s city of opportunity,
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SLIME MOLD
The Fungus
That Walks

NY aCIENCE FICTION BUFF
would recognize the creature
Neither plant nor animal, the
protoplasm grows in the cool
damp darkness of a rotting log. Then,
cued by its mvsterious inner clock,
the blob oozes upward, toward the
surface and sunlizght, toward the world
of open air—there to underzo an
astounding transformation
That blob actually exists, not in
fevered imaginations but In our own
wonds and gardens. It's the
thoroughly terrestrial slime mold,
an often lovely organism with an
uniovely name. Some five hundred
species of this cousin to mushrooms
confound zoologists and botanists
alike with g life cvcle that takes them
from beast to beauty to beast again.
They hirst resemble primitive animals
that grow mnto shapeless, slime-coated
masses called plasmodia, then change
into funguslike spore-bearing “fruiting
bodies,” or sporangia. hereafter, they
begin the cycle all over. Many species’
sporangia take forms from an artist’s
dreams: Those of Arcvria denudata
(teft) could be cotton candy drawn by
Dir. Seuss, and thev stand about the
right height for an ant to snack on.

Photographs by PAUL A, ZAHL
[ext by DOUGLAS LEE

N LW UR S FIaL BN M

T §
P B |







HANCE encounter in
Wizconsin wonds
introduces hikers to
Phvsarum polvcephalum

(left), which emerges from
within a tree stump still in its
bloblike guize. At this stage
many slime molds are noticeable
to the casual observer. Much of
thetr life cycle is spent In
total darkness in rotting wood
or vegelation, where they leed
an bacteria, spores, and other
organic material. The gelatinous,
near-fluid protoplasm spreads
through crevices and porous
Areas, growing as it engulfs and
digests food ke a single gant
amoeba. When temperature,
moisture, light, acid balance,
and tood supply trigger it, the
creature mugrates to the surface
of the log, bark, grass, or leaves
that have housed and nourished
it. Many species take the form
of an advancing fan followed
by veiny threads, as shown by
Fiysavim roseuwm (top right)
Eoven at this stage the entire
slime mold is but a single
cell, a mass containing many
nucletr and other intraceliular
parts within a tougher envelope
coated with slime, This unusual
cell structure intrigues
researchers probing the secrets
of malecular penetics

Then, miraculously, the
unsightly mass gathers, nses in
strange lumps, and transforms
itzelf into fruiting bodies of rare
beauty. sporangia of Stemtonalis
axifera (second from top), s¢en

up close, resemble little sparklers.

A Stemenitis displaved at the
Chicago YWorld's Fair in 1933
was billed as “Hair Growing on
Wood—Believe It or Nor"
Lraterivnm leucoce phalim
(second from bottom) can be
found on leaves, both living and
dead. Lvcogala eprdendrum
(bottom) takes a larger,

putfball form.

Vime Maold: The Funeus That Walks




ASP'S NEST," as some
call the Metatrichia

vesparium (right), forms

clusters with shiny caps
that hold the lid on countless
spores. When these dustiike
spores are mature, the touch of
an insect, the fall of a ramdrop,
or a breath of wind pops the
brittle caps (below left). Bright
orange fibrous matter called
capillitium, which had held
spores, spills out with them. The
spores may float for miles on the
wind or fall a few inches {from
their birthplace. When water
touches them and temperatures
are right, usually in spring and
summer, the spores germinate
(center), their cases splitting
to release a living cell

During their spore-bearing
phase, slime molds behave much
ke fungl, and thewr most
commonly used scientific
classification, Myxomycetes,
combines the Greek for “slime™
and “mushrooms.” Zoologists
and botanists, however, tog
them back and forth. Some
scientists use the term
Mycetozoa, hiterally “mushroom
animals,” because the cell
that emerges from the spore
and the plasmodium it becomes
behave like denizens of the
animal world.

Each cell contains half the
chromosomes necessary 1o
reproduce. Each can assume an
amorphous, creeping
myxamoehic form or become a
“swrarmer.” equipped with
flagella (for right! that propel it
in search of food, darkness, and
a cell of its own species and
form containing a compatible
package of chromosomes. When
the two unite, plasmodium
production begins as the shme
mold starts to grow once
again toward maturty and the
frulting stage.
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IGHT UNDER our noses but
rarely before our eves, these
diminutive changeiings create
fantasv shapes and landscapes in

miniature. Fruiting bodies of

Didymium iridis decorate a leaf (left),

while the microscopic fretwork of a

Dictydium sporangium (below) stands

like an empty birdcage, ils spores

flown., Not all slhime molds are as
unohtrusive as these. In the rainy
spring of 1973, specimens of Fuligo
septica, among the largest of slime
molds, made headlines in Dallas when
one grew 1o a foot and a half in
diameter in a suburban vard while
another climbed a telephone pole

But for the most part, Myxomycetes

o phout their business with little

fanfare, despite their distribution over

all the tropical and temperate world.

Perhaps it is this very elusiveness, the

evanescence of the transformation

from slime-coated blob to fragile
flowerlike form, that accounis in part
for the beauty of the beast []
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:ﬁ Heter Barrel

For the Jirst time -

the internationally renowned
wildlife anist creates

an arngincl sculptured bBedl,

Intricate sculprure in fine,
hand-painted porcelain . .
ar the very attractive price of s60,

Hand-decorated with pure 24 karar gold,

Sculpiured life size / Hand-painied
Lamiltedd eclition

The Arencan Goldfimech reflects all the beauny of

bwi prent traditions I_urr|I_1i-'_ir|J__r Lhe inlncacy of i

|1 - |'Il.r. | porcelamn sculplure and the hlting
migic of an exginsite bell b cuptute Thal mirache
il nalire Known as a songbard

Arting Peter Bamers has swon iterviatbona] acelabim o
his wirh — from the tme of his first exhibition in
Lomdon’s Tamed Roval Academy 1o his recent
commissions from the Roval Society for the
Protection of Binds. Now, in his Tirst sculptured bell, i
he has re-created naore’s own pchness of detal

Here. @ splendid linle Galdifinch cocks his head 1o

investyrile a cluster of wild thistles. The individunl \

harhs of ks gold and black (cathers — even the Loy

points of cach leg and foot—are portraved with e
exiching precmon. BEach thistle s & womder e iisell,
with every one of s needle-sharp quills superhly

captured. Amd the graceful bell of snow.white bisgue
porcaedzn v embethished with o 24 Lgear el

——————————— RESENVATION APPLICATION ‘== === ===ns< o=
| HE AMERICAN GOLDFINCH

Vilid edy i peastirsgeebesd by v 31, 1981
Larrut: Chowe poer collector,

Both CGoldfinch and setiing are sculptured life size
Each sculptured Bell will be imdivadually handerulted
ad ReEnd-painied by Frunkhn Porcelion in
Japan—home of omny of The worlds most gifted
poteeiain crallsmen II1|;‘I-|'-r1-||'|'-|'|- e colleciors, this
s Frunklin Porcels |i|| & fired sculpiured bell—und the
first in 4 sertes i ME &Ls ||j_|'l|| I« ol the warld

Franklin Porcelum

Franklm Center, Pennsy vanin 50
Please ackept my reservation for  The American Goldfinch™ by
Peter Barret!. This onginal sculptored bell will be handermlted
Far e oo the Dimest hoanad-paiented poece lan

| understand that I need send oo money at this time. | will be
Pidledt in three equil monthly matalments of £20.* plus 51 Tor
shupping and handling., with the first pavmen! due before the
WOk s senl Ly me s mr Aliie sl e

The Airvrrican Ciendeifinrel will b mssigd o '1|'|-l.|'-
firmly lmated edition, A restnction of just oxe
Cokifinch’ bell per person will be enforced. omd the
botal edhition will be mited forever 1o the exact
nmber of individuals who arder the songhird bells
by the close of the ssiing vear— 1951, Then, ta
ensiire (he edibion remains permaneanllv chimed. the

:"I-Ijé_'l':.J.IlIﬁ_'
r-.lll.':'|.|||| muards will e evid e,

Iy endoss vour hame with a wierk of singualar beauty

i acquire o future heirfoom for, your fomaly .,
il need only relumn the apphication o this page.
Plense note the expiration date il bears —July I/
fO81 . To be valid, it must e recelved with o
postriadk oo later than Jaly 37, 1981

Mr Mrs o Ms
Auldress
iy, Sinie. Lip

B imEilsmn resdce i Wil e Ballead 548 |1i| 8 50CF shipping 5
david Mandlong im fesur ool mosihl s Wistalbseals of SOCTS sl
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~ Welcomed
” from the Grand Canyon
& tothe Grand €anal, .

Wherever you're going, its
. aod to know YOI

nkAmerica Travelers A
Cheques are welcome §H
in over 150 countries =]

around the wordd. Thats i‘ ¥
winy we call them World B2

H'l_.ill'l-lf"?'.' And il WYORIT

BankAmericaTravelers Cheques
They make you feel good all over.

cheques are lost or stolen,
its also good to know
you can get refund
service at more than
40 000 locations both
here and abroad.
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MEW
MEMBER

An inside look at strategic Oman

LERE R CRCEDEUIT |

g a ol

UGGED and remote, Oman
stands senlinel on the toe of
the Arabian Perunsula at the
strategic passage trom the Per-
sian Gull. To leam how life is
ghanging in this oil-nch sultan-
ate—slill chary ol foreigners—
MATIONAL GEOGRAPHIC author
ahd pholographer Thomas J.
Abarcrombie (above) visiled
mountams, deserts, and oases
Hiswile, Lynn (left, with cameara),
trigs on 8 maskiike veil in Shar-
hatal. by the Arabian Sea, where
Bedouin womean awail tha visit of
aflying doctor
Your friends can receive such
firsthand reports (0o; nominale
them for membershup belaow,

T AT 1. SETACEDENI

18-MONTH NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

JULY 1881 THROUGH DECEMBER 1982

EIGHTEEN-MONTH DUES in the Uniled States and
thraughoul the world are $19.25 11 5. funds or eguiv-
alanl. To compensate for addibonal postage and han:
dling for mailng 1he magazine outside the U.S A and
I1& odliving arsas, pleasze remil lor Canada $27 50
Canadian or $22 80 LS funds: for all other countries
£30.70 | pald in L 5 currency by U. 5 bank draft or
imnfarnabions | morey order, Upon expirgtson of the 18
manth t|im, membaiships gre renawable annually on
3 calandar-yedr basis. tighleen-month mambarship
glarts with the July 1881 issue. Eighty parcent of dues
\& designgled or subscription o the

MEGaiing

ki T i IR T el 0 WA TR AR R

T

ITE, BRI ROall CERINTRT. ::F.='| :"d.__l._ S

Mgl to: The Execulive Vice Prasidant
Mational Geographic SoCiely
Pasl Office Box 2885
Washington, D O 20013

| WiSH TO JOIN tha NaTioNaL GEOGRAFPHIC

SOCIETY and enclose my dues ol &

ENTER A GIFT MEMBERSHIP tor tha parson
rnamed at Bl | engioss 5
membarship dues

=pnd gl cang sigred

CHECK
BELOW

]

]

NOMINATION OMLY: Chack hars || you wan|

us it send meambarship Intiormaln onky (rol
3 i) 1o the person namad al el Lise sepa-
rate sheet for Baditional nominess o giits

HAHE PLE-ARE FREET (iR, W=SR shHER &




On behalf of the Westminster Collectors Society
readers of National Geographic are invited to acquire

Che Royal Wedding

a magnificent Collection of truly valuable First Day Covers

Firsd Day Covers shown soaaller s
s il wbee od 4% by B2 Emchees

Moare than Fifty nations will

issue magnificent stamps in

tribute to The Roval Wedding. Their

First Editions will be officially certified by the one-

day-only postmark at the city of issue, your assurance
the collection can never be duplicated.

Each First D:I'I'Em'fr will feature a bouguet of

H blossoms It_il:l:h'i’ to the issuing nation, created by two
of Great Britain's gold-medalist tloral artists.

THE WESTMINSTI The Cipher interweaves Charles’ and Diana's
COLLECTORS initials in a regal design. It was created by
| . SOCIETY British artist Jeffery Matthews.

A vailable by Advance Subscription Oinly
Subseription mlls sl ll close Forever on July 22, 1981 will want 10 Femember oo

A FHILATELIC CELEBRA 11O O

; cus of Falth, wiimess 1o bR I"_|.||..5i =&
' ;" the great cathedral of St Pawl m Lovdomn 15 a THE ROY AL WEDDI NG
living symbal of the greatness of Britaien, O n honor af the weddinge of Botain's fiture monarct

iy 2¢ 198 the oyves of the entire world including ind hs tuturee gqueen, more than bHy members Of
the Commomeeenlth of Nations on which the sen Commonwealth will jolr together to preserve tha
MEVEF Bt will be tocused on this site for the pageaniry and iradition of the granad cetebrat 1y
historic wedding of Charles, Prince of Wales; and tha international sertes of stamp
0y :'-.:r ¥ S nceT, descendant ot King Charles [ F T el Hearal bo i i l |
Mearly Hiteen centuries and Hity-tour generatiom gt il the #ntire Boval Famil ! & T [T
seprarate 1l il & e | E rigl] Fir | stam L By I- | h togi
n hz bl rwoddins Prinee CF historic as the Commonwi I Fhemear|vi
his bride, L Loyl e beehy I L 1 B riyy ol SEETUET T oY
i torge a1 i Ll £ COmLimL the 1T hro [T 1T | i i s fd rdi
|I ' T Iy f Fhr=s ranaleEl T il T L | f t
ratin ue R AT Fuld | (WL




AVAILABLE TOYOU, ELEGANT FIRST EDITIONS

The |.|:11.1r|=.1.-|.-=.I|-'nt|'|I natire of this tribute to Th
Ryl Wedding makes your opportunity to acguire fisd
pditions of these stamps estremely significant. For the
first editions — the Farst Dav Covers — will be only 4
small Fraction of the total number of stampd sold

Motreover, Hrst Day Covers of the individual stamps
marking T hr Ropal Wedding will be avallable asly on the
exact day the stamps are first 1ssued and never again,
In many countries, the First [Jay of Issue will be July
29, 19871, the precise day of The Royal Wedding

T he B owl I.'Ir':ll'.J'.“llu; statrpn will be tasued by the
Westminster Collectors Socety, in one complete
collection of more than Afty First Day Covers.
Established under the auspices of Fleetwood,
America’s owdest purveyor of First Ly Covens, the
Westminster Collectors Socmety encourages a gredter
approciation of British and Commonweaith culture

Toprepare tara collection of this importance, thres
noted artisis have besn steddi]y at wor k sgnce 1979
Each First Day Cover will bear & Cipher of Charles” and
Dhana’s imitiads interwoven inan elégant design and
the issulng country's name hand lettered in beautitul
calligraphy by British artist jetlery Matthews

Matthews' artistrv s especially favored by the Roval
Famulv. He &, indeed. well known in Braram and
throughout the world For distinctive atamp di'klﬂl.‘!ll b
created tor The Repad Wadding of P The Cugen
Nfather arid stammps, bkl Souvemir
Booklet and Firdt Day Covers be created For the
histori I...:llll'l"'l i Siloer |akilee

in addibon to Matthews beavtibul contributions
The o] Weddimg collection, the First Editions will bear
origimal works of art created exclusively bor the
collection by stamp designers and gold-medalists
E.ristin Rosenbecg and Leonora Box, two of Great
Britain's besi-loved artists

Each of the works tor ke Seoya! Wealdlag collection
will depet o lovely Boral bougquet of blossoms native to
the stampe-issuminge natimw, be d weath £l WL MIDDOES m
the country s national colors

ANEXCELLENT VALUE

e Bowal Wediding collection wall be issued sishely tor

subsiTibers, and the total number of collections will be
| —— = mE i

FimCS lI R,

Bird hdiry

-

forever imited to the exact number ot original
subscriptions postmarked not later than July 29,
1881 the very day the world will witness Charles’
and CHana's wedding vows

Each subscriber will receive the First Day Covers of
The Keyil Wedding at the convenient rate of three per
month, beginning in September, 1981 The modest
issue price of only $19.30 per month will be guar-
anteed for the entire collection. fv mewe of the mrgh
demgmination of theslumps, the elegant designs by artist
leffery Matthews, and the beautiful art by Kristin
Hosenberg and Leonora Box, e s on roeelbend palier,

ast British First Day Cover collections honoring
events of this magnitude have sold out rapidly. And,
after July 29, 1981, Thr Royal Wedding collection will
never be avallable again except from those fortunate
collectors who acguired it al the time ol [ssue.

Muoreover, as a convenjence, colleciors need only pay
far the first month's shipment now, or charge it to
their credit card account

Collectors who acquire-The Roval Wediling collection
will also recetve, without additional cost, a lavishly
pound Collectors Album

WORLDWIDE DEADLINE: JULY 29, 1981

As a reader of Watidal Lrographic you have a special
opportunity to acguire The Royal Wediding First Day
Cover collection. To take advarntage of this opportuni-
by, you must postmark your Subscription Application
ro later than July 29, 1981, and mall it directly to
Fleetwood, One Unicover Center, Cheyenne, Wyo-
min g BIDOB-0001, under whose auspices the West-
minster Collectors Society was established.

E1ER Flowawysnd

- — T —— — —CT—— — T — — W S M CEES CEE CEme e e e ] R g w

ADVANCE SUBSCRITTION APPLICATION

The Roy kg

First Day Cover Collection
All applications must be postmarked b
July 29, 1941, the final worldwide deadline

FHeetwood
Chevenne, Wyoming 82008-0001 C3
lease accept my subscription For The Royal Walding
First Dlay Cover collection which wall consist of
approximately 57 Covers to be sent to me at the
rate of three per month beginning in September,
1981, The total price of $19.50 per month is
uaranteed for the entire Collection. A handspme
E'E'IIHI-:'F'# Album will be sent at no additional cost

| priefer o pay as tollows:

O | enclose $19. 50 For the Frst month's ahusurma-m. i
will be billed for Future hI‘IIFl'lTIEE'."I:'i- as made

I Please charge 519 50 for the first shipment and
each subsegquent shipment as it is made 10 my:
O MasterC ard [ Amerwcan Express
L Visa O Diners Club

Coard WNumbeq

Expires
Signatyre —
Al applicatlisis musl o % wesl ancl are

pUbselE MO aierjancer [y Faeet el od
htr.
Nirs
hfrue

Flesse prinl clearls

Address
ity State Lig.

The Westmireter Colleciors Societs was establasbed unader the
purspices of Fleetampd Americs s {oremest purveyor o First Dy
[ owers maw 192% Fleptwranl i thevssin ol Lrms crewr [ orpotatsom
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INTRODUCING DODGE MINI RAM.
MORE MILEAGE, RANGE AND

L 'm

VW10 ITIOVES [THITE [y &  Here's how Mini Ram beats Vanagon cdimensions as Whint Ran

i " " v Vi 1 ] - I e o L LEAAF ks i
thar VW for less memev It VYRTON 81 8 price v Yy 0Dasn |

KWITE s NEwW ' ' GRS 11T YEAEDS JLUST

= 58, LT D8 Ri0, 590 OR° 3

I TFEAT T | | i . ¥ | J
Ham 250 to VW Vanagor _ _ Weagom Vvith the best rust
§ o e H alin e i = —a e
PASsETIgET ealing, milesge protection of all wagons

tuel capacity and range, I ! ' [heres 100% electrocoaling,
norsepowar and rear loading pius 370 sq. it o
Wi Ram gives you stoal in enitical areas . com-
[Te marefdto Vws4 s | I
|'.*.-:-r: —omipare factory - - : - New Dodge Mim l“ 171

j--_[J—JI— = i ._l-J-. [-- ||r|- -.'l.-;fl'-"

stearing and your choice of £
1! 1
sound systems: ali avalable

in Wi Ham_ MNotin '-.='-1.".a-.1---:-.
r 1 I | g
i ¥

Lw
LA | T
Liliatle

tRATT Vanacon, for panel-side

van buyers, theres a Dodge

Var with the same PErorm
ance. alficIency andc inieriog A




1L wasn | ?I wWays [his ',-,_:
.r used to be hard to hh: among all the 35mm SLRE's

Nen We create “Iu— ||F*=.'. Minolta XG-M. A camera s0 extraor
o get sharp, clear pictures. You jus!
T’s L To further separate ourselves from
ifmeras

t stands alone in its class. With an unrivaled combination
paint, focus, and shoot. It even has
the competition, we built in the option
TO B It lets you shoota b dZIng 1.5 frames per second S0

of creative features
KNow e o i B
electronic features that keep vou from
making mistakes
AL  your sxilis advance; vou'll appreciate advanced
teatures like metered manual and exposure override for
|II| : f"-:rl.-'.'l_':_=[i'_'.' |
' lluilu:m' motor-drive Something
normally founs | only on more expensive
you can catch a baseball as it comes off the bat. Or halt a
horse leaping a hurdle

But to fully grasp the XG-M's advanced design
ou have to he :.? [

The body feels rug paed yet light With a built-in
text ||r- d "m” at's st -| e -I y fit snugly in your
||.| | "'-H-J oversized controls that r."r'Jl-:t_- i1t edsy [D

.’F.T [0 chat NZINg CoO .|._1|1|._'r'*_-

As your creative potential develops. you'll
have access to over 47 interchangeabh
computer-designed Minolta lenses. As well as
the Minolta system of SLR accessories

Allinall the XG-M is a
rermarkable achievement
But then we have over 50
vears of remarkable achieve-
MEens LG Oraw on

['he new Minola XG-M
Now we know how it feels to
be alone
But we're not compiaining.

WAIT 'TIL YOU SEE
HOW GOOD YOU CAN BE.

MINOLIA

T & e Tl
|- mn L e Lo L T . RN
" mr Ik gl LTI i 1 I ;'IJ. [T |
i i ! i
I 1T







You can count on Sears
to make sure it will do the job

“Will those paints stand up to the weather?” is one
of thousands of questions about thousands of products
that the Scars Laboratory answers every year. Founded
in 1911, it is among America’s biggest and oldest labs
devoted 1o testing consumer products.

In our photograph vou sce a
few of some 20000 paint pancls
taking & beating from Florida
weather at Scars laboratory in
Fort Mycrs.

Which paint best resists mil-
dew in the humid Flonda climate?
Which fades the least under the
scorching Florida sun?

NO W paant appears on the
shelves at Scars until the lab has
tested formula after formula—
sometimes foras long as five yoars

All this is on top of extensive
testing conducted in the north,
by the manufacturer, under Sears
watchful eve

Every dav, Sears electrical,
chemical, and mechanical engi

neers turn dozens of products
upside down and inside out. Scars
laboratories in Chicago and Fori
Mvers test over fen thousand
products a vear

There are tests lor color fast-
ness, shrinkage, durahility, flame
resistance. Tests for convenicence
Tests for performance

It’s all part of Sears commit-
ment o offering you consistently
good values For over 50 years
Scars has made this promise:

Natisfaction guaranteed

(i Ver mroney back

Thanks in large part to the work
of Sears laboratories, many mil-
lions of people have been com-
pletely satisfied shopping at Sears

|

Sears

L T ey w De i@l

AL the Spgrrs fapborseioery frr Foved A viee Kl
fevfmiicioint chwoks the wffectn af Flovidie sun angd
drvdmeiadd iy G ggmrpivs of potential Sers fuinls




AnNnouncing....

Wildlife Sculptures
in Crystal

v\ limited edition collection
Of 12 muscum quality crvsials
portraving wildlife from around the world,




beauty and

P Mes Engulslle

B substance on #arth can
elogance i
artistic medium combines the brnlliancs

clarity of orystal

Fiitd
dd o iy i | Sl sl
Y g I|.| WA iraE

i i i 1 FulEan LT ' r -
R .jl-|.|||' Il 1K LN F'l-l_ Lt

||'-.'-E|!'r and the thres .JII.'_l_'.'I.l.r'._I. arbistry. o
GCLIpTure b s rare 0 hind handcrafted crvstal

sCuiptures Oof genuine museum guallty. Rarerstill is 2
privately commissipned collsction of such

ind dedigned by the

cUliptures

|:.'J-.'|'! '=|'.:|.‘l| F 2 '.|::|I.|L--.! I| &fTin

SAME R 2 -I'III_'“': .I.."_- LT TH 3% .'l.'ll_l 1 SEICT 4
collection, but only brieflyv,. The Danburvy Mini
proud o announce Wildlile Scalptures 0 Crisin

Twelve Museum Quality Reproductions
Depicting Wildlife from Around the World

rvsta
tures, comprising 4 magnificent "glass menagerie” of
wildliife from ar
vivid, dramati

[ |
ecause this |s the first such collection

Fhe collection will consist of twelv a1 -

sund the world — rach demcted in 2

GCENE in [ts native habitat
-'|-r|1?r~rn_|
by the Danbury Mint, it will Forever enjov a siecial
status. Mo ettort or expense has been spared to make
each crvaral work of il most
memaorable (rystal collections ever rreated

Tt A cifeE Of

I

Finest Imported Pure Lead Crystal

Each crystal will be individually handcrafted and
shaped by the master Wesd
Lermany. The outer rim will be gracefully faceisd
much in the manner of 2 precinus jewel
pdds signibicantly tothe crystal’s
VAL

[he intricate design of each =
paifistakingly formed in three-dimensional relief into
the centerof the crvstal, Thecrvetals will also featurs
m otk the front
portray the animal as it lives in the wild These details
will enhance the three-dimen: omal effect and create a
veritable “light
when the ervstal is held to the _::._'_h_'

Original Works of Art

These twelve wildlife sculptures are exclusively
commissioned works of by _|||'-:|||
Alfredo Marinn, Marino enfoyvs a worldwide reputa
Hion O America s | ;

He tock s formal |

t:-'l.. '---F-IILII |--|.|I'.1II | III

i s raceting

1
| ]
1'||'|.'I.| .
i

Bedutyy and

Creafure W

Fine details '|:'._‘I DACK Surraces f

'|i.|I||."| (Ll -I' TTmeEnnEg rl_'.'il'._|||'-|'-|

irt by noted s

iit _'._.I'|'|._-: |||||-,|r--|-.-- ||_I
raning at the Academsy

rEnceE, ltaly, acenterof Renalssancs

atrictly Limited Edition

The Wildlife Sculptures in Crustal will be available only
From the Danbury Mint and onlvy by advance
reservation. The size of the LS. sdition will by
Forever limited 1o the exact number of co eC LS

reserved by the final deadline Septemper 30, 198]

5 Py 1

Convenient Acguisilion=Satisfaction Guaranteed

To reserve vour Wildld ulptuvys im Crisha

Ty

CLELTFEIRE* R4 II'" attached reservabion ri1|;|'|lul .r}ulr-

iz no need Lo send payment now. Your twelve cry stal

will be tzsued to vou a1 the rate of ane evi v Wy
1

rn'.:'.ull--l:". .:I L3 k% I IIl: -] I_-'I I 'l__! I ot | 1 i CLILE

crvstals At convement twoe-moni

IF viou redceive anv crvstl
delighted with for anv

receipt tor replacement

D e e,
1 WL :-llii =Y T'eElfuarmis il'l il
| |

rretumnd. And, of cours

L LI TH _".I.

Emidy FRE :-.I".l- -.|I'_:-| r F-r||-'| 1 115 ELETLHE
You Must Act Promptly
Consides ng that ines s rne first collevtion of its xind
ver oftered by the Danbury Mint. this i truly ai
*'-u.l:.‘=ll.-r'.|: COReCLIng LR TTLINLETY if UL TS Wi
me. Llon't let it pass vou by, Adad sear resermidfem
I ; TR | ; i
e T e e e i i B = s
: Wildlite Sculptures in Crystal Gaes
i The Danbury Mini Must be
b 47 Richards Avenu postmarsed By
i MNorwalk, L onn. 06856 Seplember 50, 194)
b Please accept my reservatipn to the Wildlife Senlplurs
Crgital | understand this B a collection of 13
idsEum guality ervstal works of ar poTiraying
141 i = o - . I - |
.I-Il.l- |‘I FECIIT AL G v LE i | |_| r. | | |'I|r" LELET Sl
(a2 ssued at the rate of one crvatal every two
manths al & cost of 327 50 per crvstal paiis &1 50
postage and handling
[ understand | need send no moaney now . Dwill pay
For edch crysial as billed gt two-month Intervals
Any crystal I am not completely satistied with may
b -'-"lli'l"l'-| W TeCEai D00 '7|':..'| ement or refund
and this subscription agreement may be cancellisd
¢ By either party al any Hme
! ?de'l
L Address ——
i
| Siate, dip
: O heck here if WLFL] W44 I'.i-.|||..".- i |.| FEed, as 1T
1 - -:' r'.I'- | g Ny
| Civtaster Chargo LIVISA
: i s Vi 1d
1 Ik
'|_--_ = 1 ¥ FEr o & [ gr i Hatrd Fomr Fia i | e




“\I\ Maytag Washer has been so great.
| o i a Mﬂﬂdu Drver and Dishw d*-ht‘l‘
t(m *states Mr Whitehead.

Now going on 12.
it still washes hieo
loads a day. six
davs a week.

Q-

“I'm hoping well enjoy as
many happy years with our
Mavtae [hishwasher as we have
with our other Maviags, suvs
Mrs. Nancy Whitehead, Ok
':ill_!_',l . .'\_II

“Chur Mavtag Washer was
a housewarming gift from my
parents in Julv af 1964 she
continues, “This machine has
been doing approximately two
loade a dav, six davs a week,
ever since. It has also washed

||..:[u'r s for two babies,

As hard as that washer has radly turmed 1o Maviag for a
been working all these vears, dishwasher in 1979, | am
the repairman = still pract delichted wilth my VMaving
callv o straneer, according 1o Dhishwasher and hope toenpoy
Mrs. Whitehead, Thats becaus it a long time. concludes Mrs.
Movtary Washers are built to Whitiehead
bwst baengeer ol save vou miorses Naturally, we don't say all
with lewer repairs Mavtaes will equal that record,

Later we purchased a But long lidle with bew repeairs
Mavtae Drver, she states, and s what we try to build inlo
it his al=o Pro eid to b it fith- every Mayioo !-r-'u||||'1_ bae kB8 11
ful workhorse, ®“Since our washers, drvers. dishwashers,
other Mavtags have given us and disposers.

SUCN @Freal servioe, Wi IRl
Mrz Whitehead got hier Maylag

Legmwasher iy 14 S "y 3 |_'_.|J_-_': Tt m NI_AYI\AG

o use, and il doas a maryelous job THE DEPENDABILITY PEOPLE
of getting my dishes clean e
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» Prrawaleki 5 horses pholographad by Mike Price

Wildlife as Canon sees it:
A phﬂtﬂgraphlc herltage fﬂl‘ all generatmns..
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W Cin never bring Back the bluetwick
those Birds and  andmals

that  hove vamishixd Lo
AR InOm thit Fice o thi
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The Przeswalski s horse
a4 wild horse discovered
in the Gob Desert in the
previous - centurny, 15 0n
danger of golng the win
the b=t bludywack wene. It
ves under the spectre Ol
oAl extinction.

Showiledl it vanish o
ever it wolld e very sogd
imdecd. Bt sadder  still
would i be, were we i
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ol Sifaar CAlS Wall

INTRODUCING THE COROLLA SPORTS HARDIOP

A WHOLE NEW SPORI.
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wWhen Judy
Lafferty prepares for o
race ke the annual
cross-lowa run. she
makes sure her bike 15 1n
pertect shape.

She inspects and adjusts every
nart She tunes and balances the whole
machine, so 1t can go the distance.

Becouse she treats her body the
same way, she discovered a lump in he
breast a few years ago.

She discovered it early And these
days, 85% of early breast cancers can
be treated successtully

Judy has since had reconstructive

“1WOULDN’'T
TREAT MY BIKE
THE WAY YOU
TREAT YOUR BODY.”

—Judy Lafferty

surgery, too. And she
feels like herself again.
Alive, vibrant, ready to
get on her bike and

tnke on the world.

'
| "".

(4 : ; |:',l. |
S—y . J Judy Lafterty is

ust one example of the kind of prog
ress we re making against cancer in its

many forms.

The Amencan Cancer Socety
lakes some credit for that progress. But
credit won't finance our work.

We need your money to help us
win this roce,

SHARE THE COST
OF LIVING.

GIVE TO THE AMERICAN CANCER S'UEIETT.S?:
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Japaneseas
Beetiles?

* lihowAeimfaway
S

ONLY TRAP WITH A SEX LURE.

A unique scientific breakthrough makes the
BAG-A-BUG™ Japanese Beetle Trap incred-
bly effectiva. It iIs the synthetic reproduction
of the nalural sex atiractant of the Japanese
Heetle. While other traps may look like the
BAG-A-BUG trap—no other frap performs
like il

UP TO 5 TIMES MORE EFFECTIVE.

The BAG-A-BUG trap outperforms any other
trap you can buy. While other traps use only a
floral lure, the BAG-A-BUG trap’s two-part
bait system combines both a floral lure and
the exclusive sex lure. Beelles are attracted
in droves. Thay hil the collecting vanes, fall
into the bag and die

* NO POISON SPRAYS - DISPOSABLE BAGS
« SEASON-LONG BAIT SUPPLY

The
unbeatable
beetle trap.




\ All celling lans are not alike. Hunter is the
ariginal. Since 1886 Whisper quiet. Cast iron
housing, Fine hardwood blades. Hunter can
cut summer cooling costs up to 40%, and
pull warm air down in winter to save on heat-
ing costs. Models and finishes for any decor.
Send $1 for 16-page color catalog. Dept. V-1,
Box 14770, Memphis, TN 38114, Cr telephone
|-B00- Z38-5358 for your nearest dealer. Then

| putyour Hunter Original Olde Tvme Ceiling

| Fan in your will. It's that good.

Ready for

Vt. St. Helens.
Hurricane Allen,
Love Canal.

Ricd € ross: Ready for @ ness centurs,

111

it‘

¢ Collect Geographics
- in handsome files . . .
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Only Eastern gives you
a little Walt Disney World
before you even get there.

| Our exclusive Fun Flight | We give you the most inside the Magic Kinpdom.
Bag" and Fun Flight Meal."| nonstops to Walt Disney Call your Travel Agent for
On an Eastern fight, we World. more information. Or call the

keep your kids amused all the Eastern serves Urlando official airhne of Walt Disney
way to the Walt Disney World with nonstops from cities all waortd. Eastern, of course,
Vacation Kingdom in Orlando. over the U5 Many of them * Available on nonstop and
With our Fun Flight Bag, fea- are wide-body movie fhghts direct flights. Passengers on
tUTING puppets, games, ple- (there's a 3200 charge {or connecting ﬂjgll',[; rECe e
tles and more. And our Fun headsets in coach). gift bag at final connection

Flight Meal. A hot dog, shake, Fou must ask for the Fun
fruit and cookie for lunch and Only EEHEI:'EI'!'I?EH" give Flight Meal when vou make
dinner. The fun doesn't stop You a super ¢ super YOUI reservations

e vacation. HBreakfast costs extra unless
Only Eastern offers you We can give vou a low-cost | included in package. Cast

a Walt Disney World vacation too good to passup; |  mayvary

Character Breakfast. | Itincludes discounted airfare, |  Movie program and system

. F hotel, rental car and a 2-day provided by Trans Com—
- |||_ [~ [ TE 1 .II: .' L] I T § f . 5 = .._ - e i
Once you ve drmved in the passport that includes admis- a unit of Sundstrand Corp
Magic Kingdom, Eastern can sion and unlimited attractions 11981 Eastern Air Lines, Ine.

still give you things no othet
I”r.j{::':l"ll.:'.s"lllli affer vou breakfast - M - ! ’.I E lE.T EH.E:‘
-.-;:‘:h lh"I?15'| --.i_'rl the bunch 3 % FEBER000E E.E.Eﬂ aononnn
when you Dok your - R 4y '

vacation with us. - : -

X
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A EASTERN

WE HAVE TO EARN OURWINGS EVERY DAY




Davey Tree’s Total Program
will make beautlful sense to you.

Flealthiy Brees gnel shiuls are 4 cel e baod musture ol orgdame mMiimeEen, PUscrsbnOnceLs
CILAF Py ::|| [hats why [Duaven inil M ASSIUTTE. LM WY bvedrabcally
ritss doobal peograrm of preven e e el b it the groune) Yol 1
TR AT IR RE &0 U B ey Heatititu ERuErEEn Y Lkl ] | S D00 B I||| II"-.I:
L pET L makes poodd semse amd only .'-I Y R
e Tisik s thee st AsErierw Azl AREET i i
Cokli oy A% 1 50 WORF T |'|."! -Ill.llll'-

decline from lack of proper mantenance. 4 total program you
Davey Tresess total program 15 an s can benefit from.

parmic ! pppeoach to the health an v can ook 1o Chavey Tree tor a vanety

PR LBy T oiisl banclsrars it CorTioilarle sarviees . Feastlii L EOAYIRR
. " % ool pruning,. Fecrasiic senaice calils. ane
Start with insect confrol. e A LA TR e
ACIEMETIC SPGtYITE & e most STTeTing Dhimation. An sty lizcdang Researe b
Ed QIFS I A TRAEST TFOIT 8P Fai & LWswviriopreenl staEtd .-...'..|.||'l:l 3 1 I'I-li
imsescls il olisegses Ll By s I||I||_ e The st o o prrevisntive maam
' e O R Ay AN {43 CE TR ey R EE AT EEmanCE Doy ikl e jags IS Y
Cafl WO protest the basdry wl hialrh ARRRIF thar costhy rermwschial maintenance
I yoar valusbile trees and shrubs W' tast, eronomical and refiable Vie'm
ql,l"u fEEd 'q--EI-l.I[ Iﬂ“‘ﬂ -||._; |I| e Vel ik |'.-|.r-|.. i |'||'I| rr|-|

Why not trees and :1h'rub5'

Mt blaras's I |I...-'|- L R ||||| [rees el

e e e tior LAV = Y 0,
EWWﬂW”WiTREE ,u

the sl
Yo can Bselp mestore natur i e wath o

ireey Trees mitented ARBOR-CREEN® CoB and Canada -
h wtelease tedilizer 18 an ideal An tmniuu:ri:-ﬂ-wntd COMmpany

Keeping America Green Since 1909.
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Helen Keller Centennial Fund
Box 777, New York, N.Y. 10011
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“For a business cﬂuple, pressure& and

played-out, Bermuda is very, very special.
| Mleamedtnhavefunagm

j;. o Lvlvester and Nanoy Gardmer talk about thetr second visst o Bermuda,

1.»

R
a ks

-.11

“There's moredible beauty
« here. We relax, we're restored.
wee tind time tor one another.”

“A Fui.’-;uri*i].', lhorcurious breakfast
[t's the one thin::_; we don't have
in our lives back home ®

“Vis-a-visany place
else, this is paradise.”

SaE pougr trovel aQem of wris Bareruda, Dept o8, B30 Filth &ae | Mew Yo, MY 10020
or unn MG, $4 Sohood Bt Bosion, Mase 0206 o SO0 Korth SSahe St Chicogn, BT B




In the past 15 years, weve had 3 cars, 6 transnussions and one
refrigerator. A Frigidaire

FRIGIDAIRE
HERE TODAY, HERE TOMORROW.
Eﬁ'iﬂjﬁﬂil'ﬂ epr ad toe WiRde Lonnoidered dndudres B

TWA's Getaway Middle East.

Wonders from the past.
Memories for the future.

0 A\ This vear, take in the myriad wonders of the
B, ' Middie East—the exctic Nile, the fabled Aegean

* the mystical Holyands -—
This yesr take a Middle Eastem %
Eﬂ-!j'l:rl'l with TWA Getaway o

-

"Ha Amirica’s most comprehensive tour
program o the Middle East, TWA Getaway

offers 9 quality vacations combining

the finest modern accommodations and

srrvices. Ranging in price from only $668 to $2258°

For your free TWA 1981 Getaway Middle East brochure
call your travel agent or TWA. Or use the COLPHn bebow.
Alber all, there's no time like the present to discover the
wonders of the past

Meane wend me TN |
PR epleway ' Middle Fast bror huioe

] gk ] ¥ HT AEA
A5 I'= LLF i e el S L
'
'.I BT Sl | LT T o7 RENIELI

Yoube going to like us ﬂ

"Mt pacriewn st i Joid ke coruplnoy ekrhasas of mn fa
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