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Bronze Age shipwreck ...

l:"'u'::n'l_ SUMMER Dr, George Bass
(below) telephoned from Turkey
to tell me that he had been working
on the most fantastic discovery in
his 25 vears as an underwater ar-
chaeologist. As it happened, it was
some 150 teet below the surface of
the Mediterranean—down in that
cold “wine dark sea” where it is
hard enough to survive, let alone
direct a full-scale sci-
entific stucdy,

Lreéorges  report
on a 3,400-vear-old
shipwreck gave me
that eene feeling that
comes to all of us
occasionally, that
I've already lived
through this and
know what's coming
next, But this was no
trick of the brain, Ex-
actly 25 years ago the
National Geographic
Society was consid-
ering joint sponsor-
ship with the Uni
versity of Pennsvlvania Muzeum of
an expedition to study a wreck site
| was the picture editor assigned to
the project.

On January 7, 1960, Dr. Froelich
Rainey, director of the museum,
wrote to Dr. Melvin Payne, then
vice president of the Society and
member of its Committee for Re-
search and Exploration.

“The Bronze Age wreck at Ana-
dolu Burnu 15 many centunes older
than any wreck so far found. Tt ap-
pears to be well preserved, and is
of great significance to classical ar
chaeology. Buteven more important
15 the organization of systematic
undersea archaeology by a team of

- L JETHIEGLW




the oldest and most valuable ever excavated

Archacologists and divers which
mayv well open up a whole new field
of archaeology The archaeolog-
ical work will be under the direction
aof Mr. Bass of this museum.’

L.ast vear George once again went

Turkish waters—with his 16th
society research grant—and, as 25
VOArs ago, was reporting that " |=..'1||
indeed fu-u.-uJ and studied a Bronze

Are wrick and that it was af great
signtficance—even more than that
1"::'«! site aquarter of
y century ago, But
Aresearch | 1his time he went

projec . s & student but
suppurted | POVASASUIGEnt by

in part As the man who had
3w i fuliilled Dr, Rain
Jociety ev's prediction by

DIONeCring a new

neld of archaeolo-
gv. As founder of the Institute
of Nautical Archaeology at Texas
A & M Universitv, he is recognized
today as & world leader in marine
archaeology
Until that first excavation the sea-
floor—by far the richest repository
of undisturbed historical sites on
carth—was mainly the domain of
adventurers and treasure seckers
Some 150 nations now have laws
protecting such sites in their waters
As he has done on every one of his
major projects in the intervening 23
vears, Greorge Bass will bring us the
full report of his discovernies when
the study is completed. In the ac-
companying pictures and words he
gives us his first impressions, based
on last summer’s work on perhaps
the most important ancient ship
WICCK ever excavated

/” w:




in the Mediterranean

By GEORGE F. BASS

ITHA GLEAM undimmed
w by some 34 centuries of

immersian, 4 gold gobilel
(below left), part of a
spectacular array of artifacts
discoveredina Bronze Age
shipwreck, comes to light oiff a
cape of southern Turkey near
the town of Kas

Our Institute of Nautical
Archarolosy (INA)team can
wel g5 excited about gold as
anyone—indeed, in this same
sandy gully 150 feet underwater
wi Tound gold jewelry and
plecesofivory, az well as beads
of pber and faience. Yetthe
place next to the goblet, atwo
handied Mycenasan pottery
cup, proved just as valuable,
since 1t helped date our wreck Lo
the 14th century a,.c. or
possihly even esrlier
In 1982 Dir. Donald A Frey,

INA president, learned of the
wreck fromthe reportola
voung Turkish sponge diver,
whosaid it contained many

abjects resembling "biscoits
withears, " These were more
¢lues toourship's age, four-
handled copper ingots such as
one borne by Tufan Turanh
(below right}, captain of our
research vessel, Veoson, The
maotis remarkably similar to
oncdepicted in 5 tomb at
Thebes (below) dating from
about 13508.C. S farwe have
lound about 150 copper ingots
and some of tin—the raw
materials for bronze tools and
WEILHIIIS

Remarkably, our wreck
bears work from three cultures
A colleague, RobinC, M.
Piercy, grasps a Canpanite
amphora (beft). Mycenaean
Crreek ware was found, and
other pottery in the foreground,
mostly Cvpriot, was stacker
mside & huge storage jar
MNuarby, atremendous
discovery came when we ratsed
astone anchor and revealed
part of the vessel's keel and
planking. Although anly
partinlly uncovered in 1984,

these bones of the wreck push
back our knowledge of
Mediterranean shipbuilding by
nenrly a millennium

Twenty-five vears ago, some
45 miles east along this same
coast at Cape Gelidonya, 1
excavaled another Bronzre Age
wreck, an archaeological
sensationat the time. * Yetonly
splinters of its hull remained. It
held just 34 copper ingots, and
its cargn was pedestrian
compared with the rich
manifest we are now
UNCOVerIng

Thisse IJIiII.j-:L_-u traveled with
someons of substance. Az we
learn more of those ancient
saitlors whose final voyvage
entled on the rocksof the
Turkish coast, | look forward
to sharmg our msights with
Society members, who have
generously helped support
our work. 0

"In May 1960and May 1962, Peter
Threckmorton described in the
CriOGRAPHIC the discovery angd
exploration of this Bronge Age wreck
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Two decades of planetary exploration have brought By RICK GORE
stunning surprises — from the discovery of Pluto’s moon MATHOMAL GRODRAPHIC

to huge volcanoes on Venus — that, like Galileo’s discovery
of Jupiter's moons, fill us with “no small rapture.” In a
time exposure of the revolving sky, Hawaii's Mauna Kea
observatories stand between Mauna Loa’s volcanic glow
and Jupiter’'s streaking light, bolder than the star paths.

GALE F. CALEIRANE




N JUNE 11, 1983, at 9:53 a.m. i first total echipse of the sun in a centur
Hstant siren could be heard in This is my first total eclipse as well, 1 hav
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Moments later, Asmo Wivon 115 most basic of solar svstem phenomena

began to strike the fenionean wromises, It will also inaugurate a mission

the hand-carved, wooden chime-like alar or vears, 2s a journalist, I have been
that hangs near his thatch home. Usually reporting on our expioration of the planets
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Lhie violent electromagnetic aura around Ju

fuv wrd nhotagranhed i niirelin
piter and photographed 113 pu 1]

We have flown with awesome prec
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sralt out tosward the boundaries of oul

domamn. Chur Pioneers and Vikingsand Yoy-

RS nave |-||||||-|| and smImnle 1T

Ivred, Now 1 am stru
what we have learned
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gpling to synthesiz

way this morming 85 1 <ip tea 1in Asmo
Wivono's home and watch a pinhole in his
i 2iCh POl CASL 2 CrESCENT IMAEFE O 'ill 115
ippearing sun on his granddaugiter's face
WMy grandmother and my father bav
told me this sto Y OF eCITEA *Wivono savs
lhey are cauvsed by Betara Kala, an ugl
aof god who was thrown UL o
e 15 trying o eal the sun i s
veneeful aneer. 1 know this 15 not moder:
thinking. Butl we think if we make enougl
noise, we can scare the glant awny
[ttakes an hourand a half for Betara Kala
fo ent the sun. As Lotality L] oches, the
promen in Wivono's family begin Lo sing
With broomlike pestles they nosily beat

III_.- | :Il'll" o i i "lll. 1] .III il III-

ened sun. Venus and Mars both emerge i
this untimely evening. A mild earthgquake
¢ts the ground atremble, and I am tempted
N Flants

]--:..nh'jcm-l pnd an abrupl sunrnse erases

i i
Drciiy 1o el

the planets, 1 he noisy ritualn the village
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clence. 'But for 3 moment the myths tha
still live on Java have accented just how fag

| Fr r 5 I B ip I" ¥ 1 | 1 o
L1 .|II-I|I;I_I|_! 11 | 11 SO sYsTe

IGHT MONTHS LATER and an
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lor the sun to emerge. 1 am standing

before dawn at the Hale Pohaky mid

ank of the volcano Mauamn:

hea on Hawan's Big lsland, Alter sunnse |
will visit a complex of telescopes on Mauna

Kea's suymmit. Bight now. however, | an

station on the 1l

L)
[ ]
mesmerized by a splendid naked-eve view-
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il why the ancients knew these wander
s were different from the constant stars



CLOUDS OF GAS AND DUIST: THE SOLAR SYSTEM'S CRADLE

MAGINE vyourself a time
traveler able to turn back the
cosmic clock 4.6 billion vearsio
a time when our solar system
was still forming, It is about 10

billion years after the big bang
that created the whole of the
universe, but new stars are still
being born—as they always
will. We stand at a vantage
point above the orbit of Jupi-
ter, itself seen spinning within
its own nebula like asmall solar
swstem in this nrtist’'s concep-
tion (gatefold, far right). We
are witnessing the awesome
miracle of our own rapidly
evolving planetary system
swirling in vast orbits around
our infant sun (near right).
Far more crowded than it
would be later, the system
teems with millions of moon-
size planetesimals compebtng
for safe orbits amid a mael-
strom of gas and dust. Stars of
other systems in the Milky Way
appear as clusters.

Not much earlier in cosmic
time, 10 to 20 millionvears, our
solar system was spawned in a
cold, diffuse molecular cloud
of gas and dust, deep within &
spiral arm of the Milky Way
(from left, 1). Triggered by un-
known forces, a portion of the
giant cloud began to collapse
upon itself 2. Asit collapsed, it
took on the shape of a disk, ro-
tating inward to an increasing-
lv hot and dense “protosun” at

the center 3.
Ower a period as brief as

100,000 venrs, dust and ice
within this stellar embryvo, or
nebula, accreted into larger
and larger particles 4, un-
til asterpid-size planetesimals

formed. They were constantly
colliding with one another,
shattering, and then reassem-
bling in ever larger bodies.
Thus it was, from this violent
chaos, that Earth itself ac-
quired 1ts mass,

Temperature would play an
important role in the develop-
ment of the planets 5. The
warmth of the sun probably
kept ice from forming on those
bodies in the inner solar sys-
tem. Thias Mercury, Venus,
Earth, and Mars would build
up their masses mostly from
rock and metals. At Jupiter's
orbit and beyond, however,
the more abundant ices were
accreted along with rocky
miterials.

Suddenly Jupiter and Saturn
reached critical masses that
caused them to attract enor-
mous mantles of gas. Jupiter,
in its pivotal position of being
close enough to the system’s
center to encounter greater
densities of gas and far enough
away to take on masses of ice,
quickly became the giant of
planets.

Increasingly, the gravita-
tional fields of the larger bodies
imposed structure and orderon
the system, clearing lanes and
settmg up wave patilerns.
Many scientists believe, how-
ever, that early periods of
order alternated with times of
turbulence (overleafl), as ma-
terial from the death throes of
dying stars periodically bom-
barded the evolving svstem.
Food for the growing planets,
this star dust continually en-
riched the system with new
material from distant space.

Not all the gas and dust ac-
creted mto planets. Most of it
swirled inward, where it com-
pacted into the solar core.
Eventually, intense pressure
raised the core's temperature to
i point where il ignited, be-
coming a wvast nuclear fur-
nace—a new star. About the
time of ignition, many scien-
tists believe, the sun emitted a
tremendous blast of energy,
called the T Tauri wind, which
blew the solar system's unac-
creted gas and dust into inter-
stellar space &.

Jupiter's vast size and strong
gravitational field caused it to
bully the new svstem in a num-
ber of ways and prevented the
development of a planet be-
tween itself and Mars. Thus
the trilhions of orbiting chunks
of matter that make up the
asteroid belt are considered
remnnants of a “failed planet.”

As the solar system began to
take on the structure that it
retains today, large abjects,
S0Me even more massive than
Earth's moon, were hurled
hither and von in erratic orbits:
Slowly, collisions-and close en-
counters cleared the system
of such wanderers, Jupiter,
again, played an important
role. Acting as a gravitational
slingshot 7, it deflected many
planetesimals toward the inner
solar system, where they had
frequent and violent encoun-
ters with Earth and its neigh-
bors. This fnal stage of
planetary formiation is dramat-
ically recorded in the heawily
cratered surfaces of Earth's
moon and many other bodies in
the mature solar system.
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A NEW SOLAR SYSTEM?

FIRST VISUAL EVIDENCE of a stellar

disk outside owr own solar system was

recorded tn Aprid 1984 by astronomers af
the Las Campanas Observatory tn Chils
Beta Pictoris, a star about twice the size of
the sun in the constedation 2ictor, 15 sean
within a huge, disk-shaped cloud of martter
tha! may or may noet contain planet-size
objects. A blach dot at the junction of
supporting filaments eclipses the star,
preventing light from flooding the imoge
and enabling the disk to be seen. Though
infrared sensing has detected a cloud of
matter around the young star Vega, this
maay prove o be the first telescope rmage
of un gwolving solar system, ondy 50 (ght
TS -:J.'I‘I.'I'.i'._'l.l.

1G

(Continued from page 7) we flew but one
mission by vou. Small, iron-rich, battered
by milllons of meteorites, you have changed
little since the solar system’s earliest days.
Cine astronomer has told me vou show aface
anly a confirmed crater counter could love

How ditlerently scientists regard vou,
cloud-covered Venus, glimmering above
the horizan. We knew vou so poorly, sister
planet, only adecade ago. Todey our knowl-
edge 1550l rudimentary, but we see yvou ina
new light. We now suspect that oceans, per-
hiaps as extensive as ours, once flowed acraoss
vour basmns. [ hose oceans have been cooled
away by a [erocious heat that makes your
surface much hotter than a broitling house-
hold oven. What happened, Venus? Why
did vou turn out so different from us#

And Mars, perpetually frozen, dust-
blown, and half Earth’s diameter, we know
now you wene not always so Irngid and n-
hospitabie. Kains may have fallen, nvers
ilowed, and life emerged across vour land-
scapes in vour vouth, The Viking landers
told us vou probably no longer harbor life,
out we would love to search your rocks for a
few diehard lichens or at least their fossils.

Gigantic Jupiter, lord of the planets, we
have been rethinking vour ongin. You were
lomg said to be like a small sun, a great gas-
eous body, vet without enough mass to ig-
nite as vou formed. Certainly hydrogen and
helium-account for 5 percent of vour mass
todday, But scientists increasingly suspect
that vou began like Earth, by building a sal-
id core, which then gravitationally grabbed
on to gases in the greai cloud from which
the sun originally formed. Yet, Jupiter,
1,400 Earths could fit within vour sphere.
Twentw-five Neptunes, More than 100,000
Plutos. Why did vou grow so large?

And Saturn, vour stunningly complex
rings hold clues to the very origin of the plan-
¢ts. PFor in the solar system's early vears, a
similar disk orbited the infant sun

That disk probably evolved from a shell
much like the one that has recently been dis-
covered around the voung star Vega, also
shining brightly in this morning’s sky. Ve-
ga's shell, found by the Infrared Astronomi-
cal Satellite (IRAS), appears to be a cold
cloud of dust and probably much larger par.
ticles. IRAS could not determine whether
planets themselves lurk within the shell,

National CGreographic, Sfameary 1985




The cloud mav simply be a B relll |-scale as
Li '.'-|'| I.l'!' il 'I' | | s I- L oves from I'.I'.:.'..- I'--r-
mation. Shells have recently been confirmaed
round threes other young stars. Astrono
mers Brad Smith of the | -s.l'-.'--:.-'.l_-. of Arizo
na and Rich Terrile of the Jet Propulsion
Laboratory have actually photographed o
(115 T IIII.|| one gl f|'||'-l.' sLATrs "'|I'.l'"l'ffl.';. i
disk they believe contains growing planets

['hese evolving stars symbolize funda-
mental Guestions [ora | lanet-watcher: How
did the solar system beginf What were the
steps thal then created the hierarchy ol
worlds around our sun/ How did the star
flist in the vast dark realm above me evolve

mito Lthis massive volcano benéath m? feet @

MAZINGLY . we have SAIMPIes Ol the
origingl star dust from which our so

lar system was made. Microscopic

P Kets ol 1t Wern r|'.L!-]u--| within
meteorites thal accreled, or formed, oul of
the stellar dust shortly after the birth of the
soiar system some 4.6 mlhion vears ago, Lis-
ing techniques developed to analyze moon
rocks, cosmochemists have examined sev-
eral of these meteontes that have fallen to
garth in recent yvears. They have found ex
otic isolopes that may well have been cre-
ated 1o a nearby supernova explosion, the
viodent death throe of anothér star. [hese
ALt LA A |.-lr:__-|'i'| -:'ll:'l'l'lr"l'.[-- W -..i.I |JJI:3'| :I_'I'-'I'
been blasted toward a gathering cosmi

cloud that would eventually give birth to out
k
L

anet arth, sugeests cosmo
chemist Robert Clavton of the University of
(Chicara. may contain the starduost from ten
ar twenly vanished solar systems

45 | gaze up at the pianets from the Hank
of Mauna Kea, | find i sALISIYINg to think
that this island, this ocean below, even the
air [ breathe derive from unknown, extinct,
Il &N [_-]lllll."l'. i '-'I'Il 1% F'l‘T’Il.'.'=l.:- we ||||r¢|=|1.*«-='
are the stolf of future stars

Hawaii's night skv has other reminders of
our origns. 1 he bell and the sword of the
constellation Unon contain 4 giant molecuy
lar cloud ((:MC), & gaseous stellar nursery
much like the one that gave birth to us. For
unclear reasons, our ancestral MO [rag
mented 1 1ts vouth, as will Oron’s, into

THTY s ST ; | B
SOHET SYSLE. I

smaller clouds. Then these stellar embryos
eravitationally collapsed into a cluster of in
fant stars that AN MOVINEaway from each

|||':|r' ||:I'In|'." AT |'!'r-' | e ||: i ||.'|I'|II .III iC

MERCURY

CORPSE OF S PLANEL, small airies
Mercu 18 thought to have once been
valcanic, bur tts millions of impact
eraters. here geen ina 1974 mosaic of
Mariner [0 photographs, betriy @

= - 2 14 G il Tl i e o | 3
e Lo i ALy moriond stale red ning

B i ] T E)
back three billion vears or more. 1 Hi
T . 22 i | 1 M -
!u.'.l.-'l.'l..'-:l.:"-, W L u.'l.'u.l'l'fl! 2L

kilometers wide, may even date from

the very eariy solar syslem, when

the young planet cartn included

wiere still under heayy meteorite
bombardment. Geologically active Earth,
nowever, has continued (o renew her

surfuce through voleanism and
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ther and ienited. Al sun and
our rapidly separating sister stars may have
resetrihled the Pleiades cluster overhead

Lur :L:_'| LI |-|-.|- '

y collapsed into a disk

of gas and dust spiraling in toward a dense
cofe In the relative EYE |.'|||||'- of
VEATr: Acit did, great ets of gas would have
shot out. Eddies may have formed through

aout the disk

ACross Lhese sIormy reguimns

lightning may have sparkled

matter
Some materinl. however, was left behind
and settled into a disk of tiny solid particles

gebiting in a bazv vell of gas. Thi Y Erew ke

-'l-‘.-'i.l'l'."f il |||1.'..lr1j !lll :|I.'J'.'-I.' COTE

colliding soow balls of stone mto trillions of
chunks called planetesimals—the bul

bilocks of p

GINR

AneLs

As matter continued swirling in, the core
prew 80 fdense that gravitational energy
heated it toa milhon degrees and more at the
center. At those temperatures the nuclear
processes that still fuel our sun could begin
About the time it 1gnited, it probably ejected
a blast of energy called the T Taur wind,
blowing away any gas or star dust that had
not yet accreted, or lormed planetesimals
For 700,000,000 vears planetesimals played
gravitational war games, sweeping each
other up in an epoch of intéense intrasokar-
system bombardment and collision.

Farth, like all moons and pilanets, was
struck countless times by other bodies pulled
in by its gravitational tugs. When FAarth was
small, some of these were probably large
L"l'jl'll_];]‘. to break our |.r_r11ﬁ.'.-i1.L: JI;.i_I'”I.'l Apar

Mettle-testing missions, severil Sowvet
Venus probes have dropped Venera landers
to the surface, where the lemperabure

g hot enctigh (0 melt lead and the
atmospheric pressure (5 100 times thoat of
Earth. The painting (right) depicts Venero
T4 in a dense, sulfurous carbon-dioacids
atmosphere, widch long ago turned Vernus
fnto a "greenhouse” gone barserit
Remarkably, the landers functioned long
enowph to transmil sevenil pholtograophs,
[ihe this from Venera 14 (above).
Extending to a camera-distorted horison
are vilcanic plates, simitlar to thase on
FEarth. An enfema hundreds of kilometers
geross; this corona (left) was detected by
Soviet radar and might he the result of

large-scale upwelling of magma

Narional Geographic, January Y53




Each time this happened, Earth reassem-
bled, a bit bigger than belore

Clur moon may be a relic of the time when
Earth grew big enough to hold 1ts own
against the planetesimal assault. Increas-
ingly many scientists suspect that when
Earth was only afew tens of millions of years
mps as large as Mars

old, an object per
struck our accreting planet at more than
35,000 kilometers an hour. The planet sur-
vived, although much vapor and molten
into space; =ome of this

[ b L,. Wil 2t L

ejecta would have coalesced into the moon

ROM MAUNA KEA my unaided eves
cannot see Uranus, Neptune, or Pluto
thismorning. 1 ey are so far away thal
even with large telescopes on other

mountaintop: 1 have found them unremark-
able spots of light, NASA's Infrared Tele-
ot | -:l|'||" F.'I'. |]i['|. TF-'.T.F-I on .:1I|'T.-".:;rl;_1 _["-:,l._'._:|_ |_j._;_:-
become our primary source of knowledge
about these outer bodies, which we are find
ing ridaied with primordial mvsteries

Uranus and Neptune, for instance, have
rocky cores about the same size as those in
the two gas giants, Jupiter and Saturn. Yel
the outer planets are much smaller, only
about four times the diameter of Earth. Why
did thev end up with so much less gas?

Lranus, moreover, 18 lving on its side, ro
tating around horizontal rather than verti-
cal poles. Manv astronomers suspect that a
body the size of Earth once struck the big
planet and knocked it askew

MNeptune also shows signs of catastrophe




Its moon Triton—about the size of Mercu
rv—-is spiraling inward, orbiting in the di-
rection opposite that of our own and maost
other moons. Eventually Neptune’s gravity
will tear Triton into 4 system of ring par-
ticles like Saturn's, Did a close encounter
with a huge body disturb Trton o7 Or was
it captured eons ago as it passed too close
to Neptune?

And tiny Pluto. It looks more like a moon
than a planet. Like Uranus, itistipped on its
side. Some astronomers think it was cast off
from Neptune by the same catastrophic en-
counter that so disturbed Triton. But in
1978 astronomer James Chrsty of the U, 5
Naval Observatory discovered that Pluto
itself has a moon, Charon. Astronomers
debate whether both could have been cast
off together.

Pluto might, suggests (rene shoemaker of
the 11. S. Gedlogical Survey (USGS), be a
planetesimal that never gol mncorporated
into Neptune. Pluto might have become a
comet, But a resonance, or synchronous
gravitational relationship, with Neptune
keeps Pluto in a highly eccentnic orbit far
closer to the sun than those of comets. Char-
an, Shoemaker proposes, is achunk chipped
off by an impact. But the question remains
What is such a litile planet doing out there in
the domain of giants?

Dale Cruikshank, an astronomer with the
University of Hawaii, has spent his career
asking such guestions, To him the outer
splar system is more than a community of
oddities. It is.a deep frecze where primitive
material from the system's early days has
been preserved.

After dawn I visit Mauna Kea's telescopes
with Cruikshank, who has been HOnding

EARTH AND MOON

FERTILE CERESCENT in the lunar sky
the blue planet Earth pulsates with life,
while (15 satellite—unprotected by an
atmosphere—is buffered by solar winds
and interplanetary debris. Biologically
and geologically alive, Earth is so
dynarmic a planet that it has taken just
200 mitlion years for (15 contingnts to
separate from a single landmass and
drift to their present positions

LR







SIMILAR ORIGINS, DIVERGENT HISTORIES ...

COMPARABLY ENDOWED
with carbon and water, these
thres terrestrials svolved
differently from one another,
owing to size and distance from
the sun.

Venus, closest to the sun,
recejves the most solar energy,
Early in her history, when the
sun shone less brightly than
now, she may have had oceans,
which would have bolled off as
the sun's output increassd.
Meanwhile, volcanoas wara
vanting carbon dioxide into the
atmosphere. Venus lacked the
water to return carbon to the

24

crust as carbonate rock, and
CO, levels rose unchecked,
This created a greenhouse,
allowing solar energy to
penetrate the atmosphers
but blocking the escape of
heat as infrared radiation.
Temperatures on Venus are
now too hot to support even
primitive [ife.

Earth is far enough from the
sun to retaln water, and it
recycles its carbon through
plate tectonics, The prolonged
presence of water enabled
marine organisms to evolve,
and they now sorve as a means

of removing CO, from the
atmosphere. Plate tectonics,
with its assoclated volcanism,
continuously returns CO, to the
atmosphere. Thus in equilibrium,
Earth's climate is moderate.
Mars, too, probably once
had a moderate climate and
liquid surface water, but It is
smaller than Earth and
tectonically less active. Tha
rasult: CO, was removed
frem the atmosphere but
not returned to it. Thus the
greenhouse weakened, water
froze, and Mars was left
high and dry.

N

National Gepgraphic, January 1953




... ACOMMON FATE 7

VAST DUST STORMS occasionally obscure
the face of Mars, altering [ts surface and
atmospheric temparaturas (below), This
gave a group of planetary scientists one of
thelr first clues that & ""nuclear winter”
would likely follow a full-scale nuclear war
on Earth. Earth’s atmosphers acts not only
as & window for suniight but as a blanket
for heat, Unllke carbon dioxide, which
thickens the blanket and creates a warming
greenhousa, dust and soot thrown into the
atmosphere serve to olose the window,
blocking solar energy fram reaching the
surface balow. Acearding to a study, a
5,000-meqaton axchange would send
millions of tons of smoke and dust aloft to
altitudes where it would last for weeks or
months, The results could be worse than
the immediate effects of the nuclear blasts,
as subfreering darkness would grip much of
the planet, stressing human life to perhaps.
the brink of gxtinction

patches of some unknown dark red material
on Pluto’'s frozen methane surface. With
colleagues he has proposed that Neptune's
huge moon Triton is covered with an ocean
of liqquid nitrogen, interspersed with conti-
nents of methane and possibly water ice,
Cruikshank sees these bizarre realms as:
the frontier, where spacecraft have yet to
spoil things for telescope astronomers: “1
can't think of much left to do on Mars witha
telescope. Mariner and Viking have given it
to the geologists and the meteorologists. We
have almost as much weather data now for
Mars as we do for Bemidj, Mmnesota. "
The telescopes Cruikshank vses at Mau-
na Kea measure infrared radiation (IR)—in-
visible wavelengths of reflected sunlight or
the scant heat that emanates from distant
hodies. Astronomers can use IR readings to
calculate such things as an object's size,
chemical composition, and rotation rate,
“There've been a lot of thrills standing up
on this mountaintop,” savs Cruikshank ns
we walk around the base of the 14-meter-
high (47-foot) IRTF telescope. “There's
nothing quite like being up here freezing in
the pitch black as vour data come in, know-
ing vou are measuring those little chunks
out there for the first time. Think of 1t] We
can now measure the heat glow coming off
something two billion miles away that 1s it-
self colder than liquid nitrogen, That is 320
degrees below zero Fahrenheit!™
What does the discovery that Triton
has anitrogen ocean or that Pluto is mot-
tled with frozen methane and some mys-
tertous red substance tell usabout our
origins? To Cruitkshank each bit of new
knowledge helps verify the idea that
temperature has shaped the planets
since the beganning.
Presumably the nebula around
the voung sun contained all the
chemical elements, from alumi-
num to zirconium. Butl near the
sun, temperatures were so hot
that not even heat-resistant tita-
nium, which becomes a gas only
at several thousand degrees,
could exist as asohd. Farther
put, as temperatures cooled, the heavy met-
als could begin condensing out of the cloud
as solids. Hence, close-in Mercury grew into
a high-temperature alloy, rich in iron, Near
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MARS

MORE DEAD THAN RED, Mars has
terrarn (above) that bears regsemblance o

our own Death Violley, Californio {top)

But Marg’ soil 15 rich in rust thouph devoid

i

hzve been g wel planet, temperatunes and -

of life-—such wad the verdict of the Viking 1

and 2 mussions. Though Mars may onci

-J|I.'!.-!|;'iil'-'i-_ RTESS LLNEE LN LW &L low that r

Wiater cin exist only as i par o e, This.

winds alone alter the Marion londscape,

raughdy equl in area to Earth’s continernts

-
Clrtce mistaken jor clouds by felescope p

ASIFOTIINTIErs, Frial dust storms rage dcross

the lond—Ilike this one 300 kilometors -
: _ : - B £
across in the Argyvre basin (right, at upper ¥ I LT

: - '
Fight). Some grow o such proporfions thl r !

-

they blanker the entire planet H
J =,
-l

26 Mational Geographic, Januwary 983







Venus, Earth, and Mars, great masses of sil-
icates, the chief components of our rocks
and soils, could condense out of the nebula.

At the astercid belt a sharp transition set

in. Silicates and heavy metals dominate:

those asterouds closest to the sun, while the
more distant asteroids appear to become
richer in carbon compounds that require still
colder temperatures to freeze out.

As the temperature continued to fall out
beyvond the asteroids, water jce emerged
from the nebula. 5o did a suite of reddish
compounids that astronomers are now find-
ing across the outer solar system. Cruik-
shank calls these compounds, which coat
many moons and ouler asteroids and make
the patches on Pluto, the “dark red stuff."
Thas stuff, we suspect, may contain many of
the hvdrocarbons that on Earth evolved into
the agents of life.

Farther out, temperatures grow ever
colder. Thus at Neptune, three times as far
from the sun as Saturn and almost twice as
cold, cosmochemists would expect nitrogen
to lhquedy, methane to freeze. And that i1s
just what the nitrogen oceans and methane
continents that Dale Cruikshank thinks he
has found on Neptune's moon Triton prove.

Why should we care about this tempera-
ture gradient? For one, it might tell us why
Jupiter grew so large, As theorist David Ste-
venson of the California Institute of Tech-
nology explains it, Jupiter formed at the spot
in the nebula where water grew cold enough
to freeze. Jupiter would thus have had much
maore olid material to feed upon than the in-
ner planets, Tt was closer to the sun and had
ashorter orbit than the more distant planets,
S50 it could have swept up material in its
feeding rone faster, collecting more gas and
thus mass.

Eventually the sun ignited, and its adoles-
cent burst of energy blew away most re-
maining dust and gas in the solarsvstem. No
planet would therefore be able to grow larg-
eér than Jupiter, and with its tremendous
mass Jupiter could gravitationally dominate
the further growth of its siblings.

Jupiter, for instance, probably stunted
Mars, Actinglike a great slingshot, Jupiter's
tidal energy threw most of the planetesimals
in its vicinity into orbits so eccentric they
flew out of the solar system. But many of
these errant chunks barraged the inner plan-
ets, battering and dispersing other planetes-
imals that should have been incorporated
into Mars. At the asteroid belt this Jupiter
effect was so intense that it kept any planets
from torming.

Meanwhile, Uranus and Neptune were
tossing around the planetesimals in their
feeding zones. These remote chunks were
rich in ices and carbon compounds, They
perhaps contained a lot of the dark red stuff.
Many of these planetesimals were sped out-
ward to the edge of the solar system, where
they became a huge cloud of comets that still
orbits the sun up to several hundred times
farther out than Neptune.

Conversely, many of these icy missiles
were flung inward. Jupiter incorporated
several Earth masses worth of them and
shot even more back outward. Countless
aothers of these comets struck Earth and the
other inner planets, This great period of
bombardment, between 4.5 and 3.8 billion
vears pgo, probably deposited a watery and
gaseous veneer on the inner bodies. In fact
we may well have gotten most of our present
atmosphere and oceans from these objects.
Gene Shoemaker argues that comets may
have delivered to Earth several times as
much water as exists in all of today’s oceans,

HE VIEW from Mauna Keaisnoten-
tirelv celestial. Every few weeks since
January 1983, Mauna Kea's younger
sister Kilauea has been spewing foun-

tains of glowing lava, a sight that Mauna
Kea astronomers say draws their attention
back to the fundamental process of any
planet: getting the heat out.

With pilot Jim Baldwin, I inspect one of
Kilauea's outbursts, We fly over an ashen
gray cinder cone that spits pulses of incan-
descent, 1, 130-degree lava high into the air.

Giants play on the down side of Mars as the Viking 2 orbiter passes by. Near the top lies
Ascreaus Mons, one of Mars' great volecanoes. Close to the south pole (s the Argyre basin—
scar of an ancient metéorite and origin of great dust storms. In between, spanring 4,500
kilometers, the Valles Marineris cuts deeper and many times wider than the Grand Canyon.
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Montana-size behemoth, with a mouth big
enough to swallow Rhode Island, Olympus
Mons rises above 10-kilometer-high Martian
cliffs in o computer-generated, vertically
exaggerated image (right), The solar system’s
(rgest Rnowm volcana, it is stmuiar in origin o
Hawaii’s Mouna Kea, though three times
higher. A computer-colored Viking tmags
(below) highlights surface feafures, with reds
signifving older, smoother [ava. Some virtually
unpitted flows suggest that the volcano
FETTLALNS QCTive
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The crater glows with a brilliant blast-
furnace red, an index of how much heat our
4. 6-billion-vear-old planet still has to lose.
Somie of this heat was buried within Earth
during the planetesimal collisions that
formed the planet. But most of 1t probably
comes from the gradual decay of radioactive
elements trapped beneath the surface.
Planets lose some heat the way a hot pota-
to cools, by conduction and radiation. Bul
over milllons of years big plancts develop
more heat than they can conduct away
They convect the rest, like a boiling kettle,
Thus Jupiter's Great Red Spot, & persistent
anticvclone as large as the diameter ol two
Earths, results in part from heated matenal
upwelling from the planet’s interior. Rocky
planets have anslogous heat-releasing hot
spots; but these plumes bring up magma

rather than gas. Hawan, for instance, sits
atop the most famous of Earth's 30 or more
hot spots. This Hawaiian hot spol generates
the magma that built Mauna Kea and now 1s
spurting out of Kilauea

We also suspect that a giant Martian vol-
cano, Olympus Mons, overlies a hot spot
Even though Mauna Kea 15 Earth's tallest
mountain, if measured from its base on the
seafloor, it = only & third of the Martian
volcano's Z7-kilometer (17-mile) height
Maost of Mauna Kea would fit in the summit
caldera of Olympus Mons,

Why 1= Olympus Mons so0 much larger
than Mauna Kea? The reasons itllustrate the
major differences between Mars and Earth

For one, smaller Mars has greatly cooled
down. 1ts crust has thickened enough tosup
port the weight of such a massive volcano

National Geographic, January 1983
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More important, Earth cools off through our
distinctive system of plate tectonics, which

we began to :!.-.=|||r1'r.‘=.'i.-111" anly about the time

we first set foot on the moon.

arth's surtace 15 broken mto plates, ol
sinbs, bearning two typesaof crust: continental
and oceanic. These plates circulate as the
denser oceanic crust continuously dives be
neath the edges of the more buovant conti-
nents. 1'he friction caused by the descending
oceanic crust melis rock above (L. This mag-
ma then wells up from volecanoes, especially

along deep-sea volcanic ridees. FEarth sheds

the bulk of its heat through this process of

continually recycling its crust.

With less heat to shed, Mars does not need
such a dynamic system. Thus the crust atop
its Olympus Mons hot spot never moves
I'he volcano just gets bigger and bigger. Un

The Planets: Berweer Fire and Ice
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Earth, however, the traveling Pacific plate
does not give the Hawaiian hot spot enough
time to make an Olympus Mons. Instead it
ind I.':l."l | I-III.'-‘_.Ell I|1- "_'i['l_.lu_'flji:l_!r '||.'l_IJI_.:-_|]'Il|_'ll_"'_-I 1__i'|_!_'
Hawaiian Islands

Although (Hympus Mons may stall erupt
every 10,000 vears, Mars has essentially Tro-
zen to death. Our near-twin Venus presents
a vastly ditlerent history

ANY RESIDENTS of Hawaiti still
suspect that Kilavea's flarings are
more the trades of the avenging
podidess Pele than the '.l.'1.lr]~'.'H:|!--‘.-"'-

of a deep hot spot. Pele supposedly makes
her home in Kilauea, and not even scientists
on the Big Island can completely disregard
her presence. Each vear the Hawailian Vol-
cano Observatory receives rocks taken as




3d

souvenirs by visitors who find themselves
befeaguered by bad luck, which they attrib-
ute o Madame Pele's revenge

If the Hawanan lore 15 nght, Madame
Pele must also reign on Venus. Evidence 15
accumulating that our sister planet, whose
dense vel of clouds has been hard to pene
trate, can be at least as violent a place as
Earth. Nowhere do I feel clozer to being on
Venus than on the fiery, voluptuous flanks
of Madame Pele's volcanoes,

In April 1984 a rare dual eruption of Ki-
lauea and the Big Island's third great volca-
no, Mauna Loa, draws me back to Hawaii
With a National Park Service team, photog-
rapher Jim Sugar and 1 fly by helicopter to
Mauna Loa's ountaimmmng vent. Moments
after we land, a wind shift blows over us a
cloud lnced with sulfurous acids, Madame
Pele's astringent breath . Instantly my throal
burns. I cannot get my breath or stop cough-
ing. Ranger John Machado urgently waves
for us to return to the helicopter, and pilot
Paul Morris rmces us down the mountain,
Madame Pele has taken me as close as 1 ever
care to come to breathing the air of Venus,

HE SULFUROUS FUMES in Ve-

nus's aitmosphere provide one of the

new clues that Venus is intensely vol-

canic. At the University of Colorado,
atmospheric specialist Larry Esposito has
been analyzing the levels of sulfur dioxide
measured by the Pioneer Venus orbiter that
has circled Venus for the last six vears, Pio-
neer found unexpectedly high levels of sul-
fur dioxide, a major product of volcanoes on
rarth, in Venus's upper atmosphere. That
ievel has been dropping sharply. Esposito
believes that Ploneer arnved just after a
mammoth volcanic explosion blew huge
volumes of sulfur dioxide into Venusian
skies. He calculates that the eruption would

An early morning frost dusts the
Martian [endscape ground the Viking 2
lander (left)—fieeting evidence of the
scant water vapor in the Morfian
aimosphere. Frozen carbon dioxide, or
dry fce, overlays water ice in the winter
pach at the north pole (Fght), where
winds have sculptured great teérraces of
tce and dust

National Geperaphic, January 983







JUPITER

SO LIKE THE SUN in chemical
composition, the lord of the
planets falls far short of the bulh
and neat o Maze as a star 1isei)
C.amposec B35 percent of
hvdrogen and helinm, 1t would
b pallid fo eve and camerd were
if not for particles tnoirs ughly
reflective cloud cover {right),
which accounts for Its Drigntness
in the night sky. An anticvelong
large eanowgn 1o swallow Dwo
Earths, the Grrearl Hed "-'-_|.:'|'-'r.
upper right, is a persistent feoture
i the Jovian atmosphere. Othe

turbulences like the MUgE witite

eddies, upper left, and maalstroms

of currents, lower left, come and go

Undetected from Earth, Jupiter's

ring (above and below) was a
surpirise discovery of the

voyager I mission.
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des Krakatos

NAVE itating
exnplosion on Larth in 1883
[Imtil the

TART |l|"r LT

EqQuUa el the

orbiter's loud-penetrating

rudely mapping the Venusian
surface, we knew relatively nothing about
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Sean Solomon. “That's what the surface of
Venus may be like."

VE BEEN IN ORBIT around Venus
many times in my mind,” savs Brown
University geologist Jim Head, a leading
synthesizer of the new Venus imagery
Head takes me on a mental tour of the plan-

Most Venusian landmarks have now
been named, in the tcadition of Madame
Pele, after famous and often sensual wom-
en, from Eve to Cleopatra

Take Guinevere. Thousands of kilome

ters across, she is the grandest of several
deep lowland plains. Guinevere could be a
region where sheets of smooth lava have
heen flooding the land. The Russians, more-
aover, found on her face one of what could
be a complex of volcamc cinder cones Len
kilometers in diameter

From GGuinevere we travel on to the hagh-

lands of Aphrodite Terra, easily Venus's
largest “continent,” More extensive than

North America and Africa combined, Aph-
rodite straddles the equator. She features
several huge circular depressions similar to
what the Russianscall coronas, Hundredsof
kilometers across, these coronas don't look
like impact craters. They have concentric,
ridgelike rings within them. Nothing like
them has been seen elsewhere in the solar
system, except for eroded but suspiciously
similar features that space shuttle astro-
nauts photographed on some of Earth’s most
ancient terrain in Western Australia

Soviel scientists propose that these coro-
nas are created by a surge of magma from
great depth, Jim Head suggests that they
represent a genlogic process that no longer
pccurs on Earth but may still be an impor-
tantl mechanizsm for Venus to shed its heat.

From Aphrodite we fly on to a second
major continent, Beta Regio. Beta is scarred
by a trough 100 to 350 kilometers wide
and more than 1,500 kilometers long. The
trough, with two major volcanoes onits rim,
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Smallest and brightest of the Galileans,

Europa hos been described os an gy billiard
ball, since a smooth crust of frozén water
covers its surface (left). Bearing resemblance
to the Arctic Ocean (abowe), Eurapa is
crosshatched with mysterious lines. Many
believe they are refrozen cracks that oper
occasionally to erupt water from o liguid ocean
severul kilometers below the surfuce. "It 15
possible,"” says Reynolds, "that the ice at these
points is thin enough to allow sunlight through
briefly to the water below—thus establishing
minimal conditions for life.”
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resembles one of Earth's great rifts. On
Earth such a rift results when a continent
splits apart and a new ocean begins to form

Venus's third great continent, a bit larger
than Europe and named Ishtar Terra, also
reminds Head of a classic plate tectonics sit-
uation on Earth. A Himalava-scale moun-
tain belt, called Maxwell Montes, shows
repeated, compressed bands of mountain
ranges. “It looks like two plates colliding, as
North Amenca and Alnca once did to form
the Appalachians.” Such features, savs
Head, suggest that we should not vet rule

(Lt |:-]|.':.[I:.' tectonics on Venus

HY DOES VENUS seem domi
nated by hot spots versus Earth's
drifting plates? For one thing,
Earth has oceans. Venus does not
Could water be essential tor plate tectonics?
Does it react chemically wath rocks to make
them flow more easily?

Pioneer data indicate that Venus has lost
massive amounts of water. It mav well have
started out with as much as Earth, Yet Ve-
nus could not keep its water liquid. As
vapor, it rose into the upper atmosphere,
where the sun's ultraviolet ravs broke its
molécules apart. Much ol the {reed hydro-
gen escaped mmto space. fim Poliack, an
atmospheric specialist at NASA's Ames Re-
search Center 1o California, suggests thal
Venus had lost almost all its water before 1t
was twao hillion vears old

Without water Venus was doomed. Wa-
ter in Earth's atmosphere combines with
carbon dioxide to make a mild acid rain
This rain then leaches minerals from the
rocks on which it falls and flows to the

LF

ocedns to form limestone and olher carbon-
ate rocks. Thus, over the eons, water has
scrubbed out & lot of our pnmordial €O,
But on water-poor Venus so much carbon
dioxide still fills the air that it creates an in-
tense greenhouse effect. Like a blanket, Lhe
COy holds in the solar energy that talls on
Venus, making its surface hot enough to
melt lead. Earth by contrast maintains just
enough carbon dioxide to keep moderately

wiurm in the deep freeze of space
Temperatures at Venus were only slightly
warmer then on Earth dunng the early
yvears. Can only a few tens of degrees
make the difference between a planed
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year. Massing by the asterold belt, where it moay photograpn a large asteroid called 29

Amphitrite, Galileo will begin to orbit Jupiter in late 1988. It will releake a probe,

designed to help understond Tupiter's atmosphere, that will have one hour to accomplish
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explains, “they soften and can flow. Moun-
tains may actually creep away, like Silly
Putty spreading oul. Viscouscregpon venus
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dominate our closest neighbor, what alien
mechanisms have evolved on more distant
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bodies? Whoe would have dreamed up the
throbbing, spurting moon lo that Vovager |
discovered on its way past Jupiter?

[ remember well the maxture of she

|
shock and elation among the Vovager team
when hupge and unmistakable volcanic
plumes appeared onimagesof lo. The rest of
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lo, a moon that 1s tumultuously hot on the
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SHATTERED SATELLITE or fatled
Mmoo Por ZWears, most scigntisks
belisved the latter—theat Saturn's
remarkable rings were unocereted
muaterial from the planet’s nebula, held
in eternal throll to Sarurn'’s gravity
But now, with thousands of close-up
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are ryvorng anew (o exploain the ring

amazring complexity, Peter Goldreich of
Caltech {abowve) now thinks they mav be
af recent vintage., "There's too much
going on tn there,” hesavs, "for them to
hawe remained stable for 4.6 Billion
voars.” Instead, some think the rings
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inside and frigid on the cutside, has spewed
its primordial water vapor and indeed all
materials lighter than sulfur into space.
Sulfur is too heavy to easily escape even the
slight atmosphere and gravitational pull of
Io. Therefore, sulfur serves as lo"s water. In
fact, many scientists think that molten sul-
fur moves through lo's crust much like wa-
ter through an aquifer.

To get a feel for lo, 1 leave Hawail for an-
other of Earth's mare remarkable volcanic
caldrons, Yellowstone National Park:

HE TEMPERATURE at Old Faith-
ful last night reached minus 39°C
(—37°F). The day has warmed to a
fuce-numbing minus 32°C as park
geologist Rick Hutchinzon and 1 ski cross-
country through Upper Gevser Basin. Like
1o, Yellowstone today seems unearthly cold.
Like Io as well, this basin has an enormous
internal heat load o shed. As we gaze across
the snow-mantled vista, geysers—IPlume,
Viult, Little Cub, and, of course, Old Faith-
ful—are going off in every direction. Ice
crystals fall out of gevser clouds, turning the
ground white, like the sulfur dioxide snows
of Io. Here, where fire and ice merge, 1 fecl
fora moment like an alien onmy own planet.
Geologist Susan Kieffer of the USGS has
been studying Old Faithful for the past few
vears and has concluded that fluid dynamic
mechanisms similar to those that fire its
fountaining also dnve lo's 100-kilometer-
high, umbrella-shaped volcamc plumes.
“If Earth's gravity were the same as In's,”
she says, “Old Faithful would erupt 180
meters high instead of 30. If Earth's atmo-
sphere were removed as well, Old Faithful
could erupt ag high as some of Io's plumes,”
Another of Earth's 30-o0dd hot spots lies
beneath Yellowstone's gevsers, superheat-
ing the groundwater to the explosive point.
“Enough heat is released along the Firehole
River here,” savs Rick Hutchinson, “to melt
seven tons of ice a second.”
lo's gevsers also appear to be fueled by hot
spots that dominate vast areas of two hemi-
spheres. The gevsers range in size from one
cialled Pele, whose plume spravs out across
1,400 kilometers, o Prometheus, whose
fountaining spurts over a mere 300 kilome-
ters. Monstrous Pele was erupting when
Vovager 1 passed by. Four months later
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Vovager 2 found it quiet. That, says USGS
gealogist Laurence Soderblom, means Pele
erupts for periods of dayvs to weeks. The
smaller gevsers were active for both the Voy-
agers' cameras, Therefore they may erupt
for years,

The smaller plumes, says Soderblom,
leave white deposits, the sulfur dioxide
snowfall. The larger plumes, however, have
hotter, deeper sources. They spew out pure
maolten sulfur. Sulfur's ahility to change
from red to vellow to orange to black, de-
pending on its temperature, gives Io's sur-
face its mottled appearance.

Why is Io =0 hot inside? The moon ap-
pears caught in a gravitational tug of war be-
tween Jupiter and lo's sister moon Europa,
250,000 kilometers farther out. The con-
stant tidal tugging pumps enough enerp
into o to overheat its interior.

This same mechanism is at work to a less-
er extent on Europa, which would be feeling
weaker tugs from Jupiter and the next moon
out, Ganymede.

Europa presents one of the most puzzhing
faces in the solar system. Neither Voyager
flew close enough to see many surface de-
tails. But scientists did determine that Euro-
pa has only a handful of the ancient impact
craters that saturate the icy surfaces of Gan-
ymede and Jupiter's fourth major moon,
Callisto. Thus Europa, like Io, may still be
active and continuously making a new face,

Rather than sulfur or magma, Europa
would be covering itself over with water.
For Europa's surface may be just an icy ve-
neer, perhaps ten kilometers thick, covering
an ocean of hguid water a hundred kilome-
ters deep. Water vapor may thus occasional-
Iy geyser out of the long brown cracks that
Vovager found across Europa’s surface.

The fractured, frozen faces Vovager saw
on the satellites of Jupiter first warned scien-
tists that ice moons were not going to be easy
to explain. What the spacecraft saw on Sat-
urn's moans turned out to be even more con-
fusing, Too tiny to have hot rock still within,
they nevertheless revealed surfaces that
have seen dynamic activity, One of them,
Enceladus, appears to have an almost pris-
tine face. Ice volcanism and flash floods of
slush thus mav be frequent on Enceladus,
Moreover, the moon appears to be explod-
ing ice crystals into Saturn’s thin, outer

Nartional Geographic, January 1983
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E ring. The E ring would dissipate in a few
thousand years if it were not being resup-
plied with this fresh ice.

What activates the surface of this little ice
moon? Enceladus is so small and so far from
Saturn that the tidal heating in itis far weak-
er than the energy that warms lo and Eu-
ropa. Therefore planetary geologists would
love to do on Enceladus what I find myself
doing on the frozen Bering Sea.

FLAT, eve-achingly white panorama
surrounds me as T walk off the U. 5.
Coast Guard icebreaker Polar Star.
- Never straying from the sight of
our two guards armed against polar bears, |
wander amid rubble fields where rafis of
pack ice have collided, creating patterns
more complex than [ imagined possible. The
silence is profound. World after world out
there, tell mysell, looks like this: white mo-
notony in which after & while even a raging
polar bear would be welcome relief. Yet to
my partner, Richard Voelker, of Arctec,
Inc., this world has elusive diversity.

“The Eskimos have 40 or 50 names for
different types of ice," he tells me, Voelker's
firm is advising major oil companies on the
problems ice might present to ships and off-
shore structures. Slight impurifies and tiny
differences in the temperature and salinity
of pack ice can transiate into guite different
strengths, resistances, and melting points,
The structure of ice also influences its be-
havior. Ice engineers need to know whether
they are dealing with new ice or ald, shore-
fast, close-pack, or rubble-field ice. Voelker
talks of multi-year ice that may have drifted
in from the Arctic Ocean this year—ice sev-
eral seasons old. How would he feel, I won-
der, to be looking at ice on Callisto, which
may be more than four billion seasons old?

We take out long, cylindrical screwlike
devices called corers and twist them deep
mto the ice until seawater gurgles up. We
pull up the corer and remove the ice sam-
ples. We take the temperature of this ice core
at 16-centimeter intervals, then saw it into
slices for chemical analysis.

Were this scene on Enceladus, that analy-
sis might well show methane or ammonia
or mayvbe even some of the dark red stuff
mixed into the water ice. Such impurities
might lower the melting point of ice on

Nationol Geographic, Januury 1985
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that little body enough so that liguid water
coutld occasionally explode or escape from
within. Only by invoking such extraterres-
trial chemistry can scientists hope to explain
how the moons of Saturn have refreshed
their faces,

Astromomers have been faring a bit better
with resolving the riddles of Saturn’s main
rings. When the Vovagers began to photo-
graph those rings, labeled the A, B, C rings
from outside in, scientists found far more
structure than they imagined. Instead of a
few rnings separated by the gaps visible by
telescope from Earth, Vovager found thou-
sands of grooves, bands, and ringlets within
the rings. Mareover, each main ring seems
to be ruled by different and distinctive
mechanisms. Despite intensive study over
the past five vears, the rings still confound.
But we do know for certain now that the icy
particles that compose the rings range insize
from pebble to boulder. Also we see that the
rings, which extend for hundreds of thou-
sands of kilometers, are extremely thin—in
places only ten meters (33 feet),

“If you built a model of the rings to scale,”
zavs JPL astronomer Rich Terrile, Yand the
rings were the thickness of a piece of paper,
the whole syvstem would be four football
fields across,”

But we do not understand, for instance,
wiy the A ring appenars relatively smooth
and the B ring seems a jumbie.

The most stimulating discovery, howev-
er, is the great waves within the rings. Much
as Earth's tides are raised by tugs from the
moon, these ring waves are triggered as tidal
tugs from Saturn's many small inner satel-
lites take energy out of the ringz. The waves
come in two varieties, Those called density
waves spiral through the rings, as if along
the grooves of a record. Like passing on a
bad check, they transfer outward the energy
deficit caused by their triggering moon. Oth-
ers, called corrugated or bending wawves,
ripple toward the planet asif through a pud-
dle. “They make phenomenal mountains,
half a kilometer high, as they move across
the thin flat rings,"” says Terrile.

Although these waves are caused by an
energy loss, the disturbances they provoke
create countless engrgy-releéasing collisions
between ring particles, As aresult, the rimgs
are =0 dvnamic that some scientists are now
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questioning the long-held belief that the
rings are almost as old as the solar system it-
self. Most astronomers assume the rings are
made up of leftover debris from the ern of
accretion, which Saturn’s tidal gravity kept
from coalescing into a moon,

However, now the rings seem so ener-
gized that theorists are asking what *an-
chors” them, Gravitational theory says the
inner ring particles should be losing energy
to the outer particles. If sa, why have they
not all spiraled into Saturn? Conwversely,
what has kept the more energized outer par-
ticles from spreading out into ever more ten-
uous orbits and vanishing? Vovager did find
small shepherding moons that apparently
absorb some of this outward thrust, anchor-
mmg the outer edges of the rings. But all the
energy these shepherd moons would have
absorbed over the eons should have pushed
the satellites themselves much farther from
Saturn than they are.

What anchors these shepherding moons?
Astronomers cannol say for sure. But, Cal-
tech theorist Peter Goldreich suggests that
since the rings have not dissipated, they may
not have been around very long.

“T used to think the rings were ancient,”
savs Goldreich. “But now it appears they
could be only a fiftieth to 8 hundredth as old
as the solar system. "

If the rings are voung, they probably are
pigces of a small Saturnian moon that was
hit by a big comet. Scientists by nature hate
to invoke such catastrophic explanations.
However, the more we see of other worlds,
and indeed the better we see our own, the
more we must admit that catastrophes not
only occur but also should be expected.

ATASTROFPHE clearly carved the

scablands of eastern Washington

State, where topsoil has been

stripped and deep canvons gouged

across g vast area south of Spokane. Ina

small plane I flv out across this brutsed land

on & winter day. Great weltsof naked brown

basalt. what the early settlerscalled scabson

Earth's wounded skin, are intersected by
countless dry channels.

Below Grand Coulee Dam 1 fly into a
chasm some 300 meters deep and in places
three kilometers across. [ pass over Dy
Falls and its jumble of jeep-size boulders

National Geographic, January V83




sirewn about by some cataclysmic force.
What happened herer?

“The most spectacular geologic event on
the face of Earth in the last three million
years," answers Victor Baker, a geologist
at the University of Arizona. Some 14,000
venrs ago, he explains, a glacial ice dam In
nearbv Idaho failed. More than 2, 100 cubic
kilometers {500 cublc miies) of water gushed
out. A 200-meter-high (6553-Toot) wave tore
and gouged at the land downsiream

As 1 fly through the canvons, called cou-
lees here, 1 could be flying across Mars,
For thiz flood was small compared to some
that apparently occurred on the red planet,
There, through the szlopes of the Chryse
basin, canvons as long as 1,000 kilometers
have been cut, canvons that have revolu-
tianized our theories of Mars' past.

“We all thought Mars was desiccated,”
explains US(:5 peologist Michael Carr.
“"But it's very difficult to make those chan-
nels by any process other than running wa-
ter. 1 hat meansinthe distant past Marssaw
catastrophic floods. Like the scablands,
only ten times bigger. "

Yet today if all the water in Mars' atmo-
spheére dropped on the surface, 1t would
form a laver only a thousandth of a centime-
ter de¢p. How do vou get great floods from
«0 little water?

URANUS

ODDBALL PLANET, Uranus defies the
celestial norm by spinning on an axis nearly

fevel with its orbital plane (bottom), a
quirk shared with Pluto. Some scientists
believe a stupendous cellision with an
Earth-size body, as depicted by an artist
(top), literally knoched Uranus on its side,
I'he tilt means that each pole now takes a
turn facing the sun during the 84-vear-long
Uranian “year.” Too far from earth's
telescopes for detailed tmoges, Dlranus holds
gther mysteries, which scientisis are eqger
to probe when Voyager 2 flies by the plaret
next fanuary, What, for example, (s the
nature of Uranus’s narrow rings—seen for
the first time in o computer-enhanced frmage
from the Las Campanas Qbservatory
(center)? And are there atmospheres on any
Fwo of wihiich are seen at
two andd seven o'clock In this image?

of the five moons
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Scientists suspect that enough water to
make a planetwide ocean a hundred meters
(328 feet) deep is locked into polar ice caps,
hidden as permafrost, or trapped as ground-
water beneath the frozen Martian crust, The
floods were probably triggered when occa-
sionally a meteorite impact, an intrusion of
magma, or an earthquake suddenly released
a thouzand Amazon Rivers' warth of water,

As tantalizing as the big channels, how-
ever, are smaller streambeds that pattern
vast areas of Mars, These, Carr explains,
may have been made by rainfall or the melt-
ing and runoff of surface ice. Mars thus
would have had a dense, warm carbon diox-
ide atmosphere, like early Earth, for per-
haps its first half billion vears.

Then gradually most of that atmosphere
vanished. As on Earth, Mars' carbon diox-
ide formed limestone and other carbonate
rocks. But without plate tectonics to recycle
its rocks, Mars could not reactivate that CO,
after it was trapped within the crust. With-
out C0O,'s warming effect, Mars froze.

Although Mars is always frigid, it proba-
blv has extremely cold periods every 100,000
vears or so, much as Earth has ice ages. At
the peak of the ice ages, most of Mars' scant
CO), atmosphere freezes out at the poles as
dry-ice caps. Then the climate gradually
warms 13 degreesor 50, enough to evaporate
the polar CO, caps. The atmosphere thus
thickens enough to generate strong winds.
Winds bring great dust storms that may
shroud the planet for centories. Multiple
dark lavers of dust that Viking found ring-
ing Mars' poles may be a record of these
warmer e¢pisodes.

Marsis now in between anice age and one
of its milder spells, and its dust storms are
only seasonal. Those who study these sea-
zonal storms recently have proposed per-
haps the most profound and chilling concept
tocome out of the space program. They have
noted that as dust spréads around the plan-
et, it absorbs and traps the sun's energy m
the upper atmaosphere. This turns off Mars'
slight greenhouse and causes temperatures
on 1ts surface to drop.

A similar but far more dramatic effect,
they predict, could occur on Earth should a
large-scale nuclear war ever erupt. A “nu-
clear winter” would descend on our plan-
et, Brian Toon of NASA's Ames Research

Center estimates that temperatures would
plunge 40°C (72°F) across the continents
forsixmonthsor longer. Plants would be un-
able to grow. Water supplies would freeze.
Clobal famine would ensue and a large per-
centage of living creatures would die out.
Although scientists now hotly debate how
long and cold a nuclear winter would be,
most agree that the aftermath of so much
dust and soot would be extremely hazardous
to life on the planet.

Many scientists now believe that a similar
dust cloud, generated when a great nsteroid
struck Earth some 65 mullion yvears ago,
broaght about the mass extinction of thoti-
sands of species, including the dinosaurs.

work, and I have returned one final time

to Hawaii's Big leland, toa placellove, a

lava tidal pool on the Kona Coast. Here
at sunset I see Mars emerge above the mas-
sive sithouette of Mauna Kea. The fresh
balmy air and the resonant rolling ocean
speak of what makes Earth so special. Sodo
the darting minnows and sea urchins in this
tidal pool.

It was in such pools, perhaps some four
billion vears ago, that the molecules of life
organized themselves. And more than any-
thingelse, Earth’s ¢claim to unigueness in the
solar system is life. This is indeed the planet
where life dominates.

The setting sun colors Mauna Kea's
flanks a soft rose, and for a moment the
white obsérvatories on its top gleam like
beacons. How far we have come from the
scuttling crabs here on the lava to the wom-
en and men up there who even now are
opening the domesand pointing their instru-
ments. We are very smart, we humans, but
are we intelligent enough to absorb the les-
son our grand glimpses of our sister planets
have given us?

We are in a sense like the tiny brine flies
I watched hovering above a hot spnng in
Yellowstone last winter. They spend their
entire lives in the thin zone between the in-
stantly lethal water below and the subzero
cold just above their wings, How narrow the
niche they inhabit! Thank you, Mars, And
Venus, Io, Triton, and company. You are
helping us see that the distance between fire
and ice is not great for us either. 0

I']' IS THE LAST NIGHT of my field-
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ITH A LITTLE FROWN of pain
the old ranger hung up his new hat
and put on his old one—a hat made

famous bv Smokev Bear. lis leather

band was cracking with age, and its
silver National Park Service insignia,
the cone of the giant sequoia, was tarnished.
Al age 81 Carl Sharsmith doesn't want to
retire either himself or his beloved old hat.

He was back at his tent quarters after a
loni afternoon with tourists. His nose was
flaked white and red with sunburn; his eves
were watery, partly from age but also from
disappointment at hearing again an old
question aftera half century of summers in
California's Yosemite National Park,

Carl's narrow shoulders and slight figure
seemed ol much more than a thin, bent
sigh. The slump of his body he'd acquired
from hunching over the handlebars of his
bicvele and the steering wheel of his 1936
Ford. That, plus decades of scrubbing his
shirts over a wooden washboard; Carl dis-
dains those automatic washing machines.

A lady tounist had hit him with a guestion
where it hurt: *['ve only got an hour to spend
at Yosemite," she declared. “What should 1
dorf Where should T go?”

The old naturalist-interpreter-ranger fi-
nally found the voice to reply:

“Ah, lady. Unlv an hour.” He repeated it
slowly. “1 suppose if 1 had onlv an hour to
spend at Yosemute, I'd just walk over there
by the river and sit down and cry."

TANDING OUTSIDE his tent, Cari
showed me his ancient green convert-
ible, It has more than 200,000 miles, a
rumble seat, and a canvas top "replaced

only once.” Seasonal ranger Sharsmith has
commuted all these years from another job,
professor of botany at San Jose State Uni-
versity. He's the most popular naturalist in
one of the world s best-loved national parks,
It's 0 park where snow-fed mountain
streams plunge over the brink of some of the
world's highest waterfalls and, transform-
ing themselves into diaphanous wedding
veils, drift hundreds of feet down near-
vertical walls into Yosemite Valley. The
vallev, sculptured by ancient invasions of
Ice, 15 an enormons unroofed cathedrzl, at
itz apse a soaring granite altar called Half
Uome. Here to worship, with their paleties

Yoo ke mille—iForevery?

and cameras, their pens and inspirations,
are congregated the painters and photogra-
phers and poets; with thetr coils of rope and
visions of ascent, the aspiring climbers; and
with their eves turned upward, the crowds
of tourists, stunned and standing in atti-
tudes of awe.

Beyond the valley rim rises the high coun-
tryv, where giant domes of once molten
granite bubble up into the blue sky, great
white mushroom mountains trying to chal-
lenge their counterpart forms, the cumulus
clouds. The park is a [antasia of geology and
an exhibition in geopraphyv—a world of
nearly 1,200 sguare miles carved by rivers,
chiseled by glaciers, shrouded by forests,
and shaken by storms and earthouakes into
i wonderland of dangerous wilderness.

It1s also the inspiration forall the national
parks in the world. In the midst of the Civil
War, before most people even heard of Yel-
lowstone, Abraham Linc¢oln signed a hill to
protect Yosemite Vallev and the Mariposa
Larove of Big Trees

Yoaszemite's closest friend in its early days
was pioneer conservationist John Muir. He
worked for years to have it protected and ul-
timately declared a national park; it was, in
15390, On his solitary expeditions, carrying
perhaps only a few crusts of bread and a
notebook, he explored its every corner. In

Doyen of Tuolumne Meadows,

Dr. Carl Sharsmith, amusing himself
with “my old sqgueeze-box™ (facing
page), has led old and young to
exnerience nature firsthand since
becoming a ranger-naturalist here in
1931. The botany professor points out
wild flower cycles and. for fun, dons o
mustache of ricegross.
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Passing along a love for Yosemite,
Calffornians Mary and Leroy Loveai]
(right, seated at center) bring their
Con Lee arnd
d

famiily every swmimies

daughter Rosemary, forgground, hawv
fieked most of the bOcRoountry, IMDOUIng
Rosermary with such a love of wildermes

ot i ]
LN E i

maiorad in forestry. Lee's wif
Jane, an art teacher, left, trovels with her
sketch pad. The Lovealls gpplaud recernt
park changes, such as reserved campsites

timuited to six people and a week's st

artid shuttle buses to edse troffic. T hi

family gathars deadwood for fires; others

buy at a local store (below)

his journals, with insight and passion, he
rteser hes
sounds and smells, 1ts wildltle and its weath-
or, Its cathedral walls and temple spires, and
all of it, in his mind, part of a cosmic concepl
related (o Lrod

Yosemite lovers, Sharsmith
among the maost faithiul, have carried his
holy writ in a backpack

ar i glove compartment

its every view and vibration, 1ts

with Carl

YOO RS EVEE SINnCe-

all these vears, hi
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Caiven Carl's wages ol 3%. 21 an hour, al
s devotion to this iand can
1% rehigton,. For three gen

l.l-
erations he has delivered the gospel of John

N e S e, e

Muir; college kids who held hands on his na
ture walks have returned with their children
and their children's children

Oneday I watched Carl tall to his Knees in
A crowd of all ages, and there in 4 meadow,
within the 12-inch where he had
thrown his hat, he helped the kids identif

circle
three species ol grasses and four kinds of

s ol e S
ik ||I|.||l'.’.'.':'-.

LTHOUGH it's the size of Rhode Island,
Yosemite isn't nearly as big as Yellow-
Nor as deep as the Grand Can

Nor does 1t shelter
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those proclammed by poets and painters and
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vou Consicier the superlative

photographers {including the late photogra
' laureate Ansel Adams), those by
[ heodore m Franklin Roosevelt
rovally (Uueen Bl
sive list), and those
ke | Yosemile
the "Mona Lizsa”
Making the pilgrimage to se
miillien peaple,
percent of them come

among many), those by
abeth headinge an imores
ordingry cilizen
Y emMerges as
wildernpess
er CVEery Year are some 2.
and nearky 13

foreign lands

Yirsesrle—

| e Japanese come in platoans constened
by tourist agencies. One morning I wil
nessed a congregation of them singing in the
high country, conducting, it seemed tome, a
religious rite related to nature. They had
sathered around L ErDUp I winod-twisted L
tle pine trees, trees rooted tenuously in
cracks on a forbidding granite slope, tree
stunted and crooked and straggly, vet thas
dav touched with a stransge new charm
Here was a moment of Far Eastern rever-
ence, setin a frngment of the American West
remimiscent of a Japanese bonsil garden

As the old romantic of the Sierra, _i--|||



Dorcthy Lake
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Timetuhle of preservation. |864° Congress povy
Yosermite Valley and Moripose Grove fo
Colttornia for publie entdvment for all freme

[ Ew) Congrass made the surrounding

high country a natroral park
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Muir could hardly have imagined Yosem-
ite's modern trouhles and dangers,

He himself lived with the pulse of wild-
ness—exulting in the crash of earthquakes
and avalanches, climbing to the swayving
tops of trees during violent windstorms,
clinging at the edge of roaring waterfalls,
confronting bears or rattlesnakes without
flinching. He would be dismayed at what he
could encounter here today—an anomaly of
unprepared humanity, an assault of city
peorie on his once virgin wilderness, an al-
most urban scene of congestion, accidents,
overcrowding, and, ves, crime.

Superimposed on Yosemite's poetic to-
pography, the turmoil and cacophony can
seem like trauma in paradise. I was experi-
encing it all for the first time. And watching
a harassed Park Service trying to protect
Yosemite forever.

The trouble began some decades ago, an
ongoing struggle to determine whether this
park (and others) can be preserved, happily
visited by the millions annually who have a
right to come, without turning Yosemite
into something approaching a Disneyiand.

The problem is how lo guarantee some
sense of solitude for tomorrow, while coping
with the crowds of today. Crowds, and com-
mercial operators who provide them with
evervthing: tourmobiles, bicycles, horses,
and river rafts; swimming pools, ski lifts, a
golf course, and an ice rink; backcountry
tent camps, housekeeping cabins, a luxury
motel, and $120 hotel rooms; hiking boots,
backpacks, and a climbing school; grocery
stores, cafeterias, and cocktail lounges with
large-screen TV, film processing, Yosemite
T-shirts, and souvenirs made in China.

For many veurs the pattern was for more
and more people. More hotels and motels.
More fun and games. Entertainment in-
stead of wilderness. Even proposals for an
aerigl tramway, to scar the cathedral sky
with cables to the valley rim. One develop-
ment plan was scrapped when the public,
led by irate conservition groups, rose up in
letter-writing wrath. Photographer and
conservationist Ansel Adams, whose superb
pictures of Yosemite are world renowned,
participated in the campaign.

“We won some battles,” this patriarch of
the park told me just before his death last
vear at age 82. “*But the war isn't over.”

Yosemite—Forever!

Now guiding the park’s future is a general
manggement plan, to be implemented over
10 to 15 years. Among its goals: designation
of 80 percent of Yosemite's 760,917 acres as
protected wilderness, never to be devel-
oped; relocation of many Park Service and
concessionaire’s buildings outside the park
boundaries; cutting back cabins and over-
night facilities other than campgrounds.
The eventual aim is to eliminate private ve-
hicles altogether from congested Yosemite
Valley, now beset by an average of 14,000
visitors daity from June through August.

OBERT O. BINNEWIES is the latest
park superintendent appointed to cope
with this human tide. A former vice
president of the National Audubon So-

ciety, he doesso with a slight conservationist
tilt and an easy, open smile.

“We had to slow down the stampede,
even cut some people off at the pass,” Bob
said. "Our free shuttle buses have reduced
the traffic jams, Our advance reservation
systemn works., Even for campsites and per-
mits to hike into the backcountry. Most peo-
ple now realize they'd rather wait, toenjoy a
quality experience, than fight for a campsite
or have to line up at an overused toilet. "

I knew what Bob was referring to. Not
many years ago, as one old hand put it to me,
“Somany campersarrived every night, lash-
ing onto each other's tent poles in the dark-
ness, that when somebody would strike his
tent in the morning, the whole campground
would fall down."

“Our new plan at least holds the line,"”
Bob Binnewies continued. "We're reducing
zome of the pressures and some of the com-
mercialism. We're transferring some staff
outside the park. The Curry Company is
too. Between us, we've got 3,400 employvees
and dependents: Part of the overcrowding
enemy was us.”

The Yosemite Park and Curry Company
iz today owned by a southern California en-
tertainment and recreation conglomerate,
MCA, Inc., and it holds the sole contract for
allaccommodations and servicesinthe park.

Even in John Muir's day there were cries
against “money-changers in the temple.”
Commercualizers operated rival hotels and
restaurants, even charged visitors to walk
up their private trails, double if they rode

bl




horses. Owver the yvears the Curry familsy

edged out competitors, and for decades the

park’s commerce thrived under the regime

of “Mother Curry,” 1 he monopaly wis mc-

tually encouraged by the Park Service, on

the theory thatl one was easier to deal with
than many. 1t set

“We'll probably have private concession-
[ L Bob admits,

a pattern for many parks.

aires come,”

YEars

“Whoueh someday, | |a|'|[:~-.=. w1l graduate to

a nonprofit system. The public, atter all,
owns the parks.

Meanwhile, he said, “"Ed Hardy under
stands our objectives.” Ed Hardy manages
Curry today. Bob smiled: *We'
compromises together. ™

re finding

Az Hardy himself told me the next day
“1If we don't try to be conservationists owur-
If we rdin Yosemite, we'll cut our
own throuts, But serving the public
plicated [hLr-
ticularly older folks, unless fU's first ¢lass
They'll pay $30 a day for & horse in the back
country, plus$30forabed inatentand three

_=.||-| YIS,
12 CDIMm-
Some people won't come

tablécloth meals. Nol evervbody wants to
stagger in under a 45-pound backpack. Not
eviervhbody 1s physically able to.”

tHowever they come, people add to the
problems. From Los Angeles to S5an Fran-

backvard

wieekends they

Yosemite nto a
LY summer

playvground
roar up here
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“That'’s awesome rock, and I'm coming
hack, ™ declared Robert Muchnicki, who,
despite an injury suffered while climbing
Half Dome, réflects the worldwide
enthustasm of rock-climbears for the
granite foces of Yosemite. Muchnickt and
his partner set out o try Half Dome's
northwest face, beginning the climb dat &5
i, using headiamps, HalPway up, a

granite floke about four feet Oy eight

ripped away and glanced off Muchnichi’s

foot, breaking a bone. For the néxt eight
fours he and his partner rappelied down,

5 J - i ] =
dicded by other climbers, Here Muchnicd,

resting on a ledee (above), stgnals
thumbs-up to a rescue helicopter. Racing
a setting sun, he hobbles to the craf
(right). followed by ranger Gary Colliver
at right

Climbers on El Capitan are cheered on
by waving friends and family {above
left) "I.!u'r:_-_:-_'rt-:.-.t as (t [ooRs, we lose
more scramblers than climbers, " chi
rarger Bill Wendt reports of the
amateurs who climb up on rocks and
coan't get down, or try shortouts—anid
slide into space. Yosemite recorded nine

accidental dzaths tn 1983, six from falls

National Geographic, Jonwary {983







many fives had been rnsked in the search

The most difficult rescues are for the
climbers, hurt or killed or marooned on ver-
ticil canvon walls. The most frequent are
tor the backpackers, with spramned or bro
ken ankles, Mike ;ives Hlustrated lectures
on park accidents and urges people to re-
specl this wilderness, " You can park your
car anvwihere here and be in trouble in five

minutes,” he says

HE PARACHUTIS TS bother Hill and
Mike the most. They jump, illegally,
irom the tempting heights of Half Dome
or El Capitan. They launch before
dawn or after sunset, hoping to land unde
tected; but too many hit the chiffs going
downor crash in the rocks at the bottom and
then lie there, undetected, with broken

bones or concussians

t'l_l'_"l Unale |_'. :.l'l ' DNE |.'|T. [ |'41." I, Yy |_'I 1 |'_|T_|'|:;-
rapher colleague Jonathan Blair spotted a
biack parachute whooshing down out of the

darkness from El Cap. Its daredevil owner,

hefore climbing up, had used rolls of white
toalet paper to mark out a safe landing site.
In the darkness he missed his target, and
began paying a heavy mortpage on o few
moments of unlawful Hight

Crash-landing on a giant boulder, he
siffered compound fractures and bead In
juries. His U. 5. Navy parachute, worth
about 74 .000, was seized. The ambulance
ride of a hundred miles cost hundreds of dol-
lars. The Annapolis graduate also under
went two hospital months of bone repair and
therapy, and wound up with a short leg and
washing out of naval flight training

Returning to Yosemite's federal court, he

s sentenced to a vear on probation and

i-."
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piven & £500 fine. a record finally cleared
For the Navy the cost inciuded thousands of
dollars 1n hospital care, plus the loss of a pi
lot. Forthe Park service there were the costs
[ rangers, patrol cars, emergency aid, de-
livering lim to the hospital, arresting him,
And ProCessing q harges against him

How much tax money goes directly for
people who jump with parnchutes, fall
while climbing, break their ankles, get lost,
ar fall into rivers 6r over watertfallsy

"Well, about $150,000 a wear,” Bl
Wendt savs. “That's not counting salanes
for search-and-rescue teams. Just medical
expense, helicopter time, and replacing
equipment

‘Parachutists

me. “Hut they hlew i

be legal,” he told
They jumped togeth
er, Lrving to join hands in flight. Or took off

from skatebords or pogo sticks. Urwalked

ghein
|

I-I 4 s

One tront
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With a sound like a Hfie shot,
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crewss blast visible hozards alon
annther assist 1

riic result of o
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regeneration. Here m o progrom

understory and ELVE SCOLIOVLE SECLLLLTES

over the edge on thetr hands. Free spiritsare

fime, till they get dangerous or ndiculous

Eves Tall Chief, an Osage indian trom

Oklahoma, isa free spirit. He bives to launch
his hang ghder, shll a legal
rlacier Point, perhaps the most spectacular
the country, then drift down
jut of the heavens into the valley

severnl imes 1 watched
out hiswarw ||L'n;- 15 he charged off the cliff,
Lthen floated back and forth past Yosemite's
ramparts and waterfalls
thrill,” he told me, “Fifteen minutes of eter
nity. Like beingan eagle.”

A professional in laser optics, Tall Chiel
ised to drivi

oive vou far hetts

i 1.'".'|1_'. gning
lakeoff site 1n
3,200 Teed

| T | [ ] ¥
["ail Chief shout

[t's the ulumate

race cars. “Hul these wings

butterilies. 1'he last {ew
seconds before vou jump, vour heart almost
slans .J-“."' T An ¢ter i'l'- b, |

lhere are those who believe that hang

Watch for falling rock! Such warnings mean it af Yosgmite,
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ghdimng, ke parachuting, 13n't appropriate
In & national park. But at least the bang
glider enthusiasts obey the rules; and 50 far
their injuries have been minimal, Park rang-
ar Rich Romero, & hang-glider pilot himself,
maonitors who launches and when.

“Rich won't let you g0 in bad wind or
weather,"” Tall Chief savs. “*Nor until he's
checked vour flving record and vour equip-
ment. As e walks vou out there to take off,
he looks vou right in the eve, making sure
yvou re really ready,

“Sure, it's a thnll,” ranger Pete Arming-
ton admits, “50 15 chmbing., I'm a chimber
too. But finally vou begin to wonder. I've
helped carry down too many bodies.”

Furthermore, he says, some climbers “are
iust not the greatest environmentalists. You
should zee the garbage some of them leave
up there on the mountain ledges. Rock-
climbingisatraditional Yosemite sport, and
[ puess it always will be, but I've got reserva
tions aboutit,™

Almost every day in spring and fall,
crowds gather like antsat the baseof El Cap
I'ransfixed with admiration or shaking thei

heads in disbehief, they scan that vast, spec-
ars. searching
for climbers almost too small for the naked
eve, They are roping themselves up, spend-
ing as many as five nights tied onto precart-

tacular wall through binocu

unein hammocks, anchored

ous ledees ar, s

to the rock face half a mile in the air,

(0 TRY TO COMPREHEND thetr
myvstique, 1 read an entire anthology,
beautiful poetic phrases written by ma-
cho men, commemorating intrepiad Yo-

semite climbs. Strangely, 1 thought, not one
of them mentioned the word “fear.” Couli
climbers be that intrepid ?

Ower the course of fiive days 1 checked u
apprehensively with Candy Tokheim in the
El Cap Meadow, Candy and her three small
children occupied an encampment of chairs
around a picnic cooler and a telescope. 1heir
husband and father, Joel, was up there,
chimbing. His parents were in on the vigil
too, and his mother, Lorraine, admitted to
me, “] pray a lot down here.”

Joel did make the top, we all had a cele-
bration dinner, and afterward he answered

Crime follows the
crowdls, and rangers
become police, recording
18000 violations with
nearly 600 arrests a year
Since this is federal land
even a parking ricket
becomezs a federal offense.

After a ruchus spread 1o
twio campsites, rangers
miake an grrest (left) for
disgrderly conduct. Those
who cannot post bafl spen
a night in a 16-tnmate
fail, pending appeédarance
(right) at the parit’s federal
magstrate s court.

Park crime parailels—in
number and kind—that of a
Caltfornia cormrmunily of
comparable size. Rangers
working undercover for twa
yvears recently obtained 80
yrand-jury indictrments for
drug dealing {n the parf.

Narional Geographic, January f9835




Yy (questions: |inuu-.nlh';--.|ﬂ-n your il
And VOur [uture, whie they all
watched? And what about fear” Aren't

famidy s

climbers afraid s
1= answers seemed more

I'd read by some

stncere and hu-
man than the cool Accounts
from Yosemite's climbing hall of fame

‘Well," Joel thoughtfulls
[ did it Lo do it, vou know, 1
had this awful compulsion in me—1 trained

SO

'l || | I_lll.il'
ied,

el 1 just had

I- |
L 2 Yl

_ [hen 1 bought enough
to support Candy and U
cears. In that time, 1 £

L DELTer miad

12 Kids [or thre

| figured., she cou
Asfortear, well, there in the carly hours ol
while hos family slept, Joel le
He'd kept 1t an El Cap

writing at night or even while belaving his
climbing partner. It wa

three davs he wrol

'Iflr' maornine.

me read his diar

|I||| {1} 'II.'II i'll'
aboul almost nothing
fourth day he had saaned

on the hitth,. & he

Lt fear:
conlulence Appraacned
the topy; hit Koew exultanon

But I'll never do it again,” Joel told me
“Tdon't need to, I'm one of the owners of Ei

L .;';' FEEEY

S U LM B RIS attract crowds to Bl Cam-
tan, Yosemiti themseives  at
tract pettv thieves and other criminals

to the

the purses, wallets, cameras, and radios left

-'I'-'-'.'i.'I!-

nark. Most common tareels an
in hundreds of tents and cars

l'oday's rangers supplement traditiona
Lraining
with radios ted to state and {ederal lew
rrforcement OMPpUter netw irks. Thav love
and they want 1

by drunks or drugs

with modern podice sgills and

Lhis park. furthermoroe
seen and not disturbed
kndl they

| G-prisoner jail beyvond it

i
arf TMMHTY smellmes Cram Yo

S Imite capaciiy
| watcherd rungers at work on horseback
;|[|l:_.f|| J_-_ L ML W |Ii:- I:|'l-_"!‘Il'l|.!H.-.i'-.:‘.-'ll!
car. Dan Horner and 1 started oul after din
ner, under a full moon that turmed Yosemait
Falls Into luminous gossamer. 1 he
divided int rlowing spectrum—aui lunir
rainbaow, John Muir called it—hbut that was

gur nicht's only moment of beaut

-Eli-ll:ll

Lran ticketed two speeders, then arrested
a drunk dnver; a2t midnight we checked
put complaints at a Merced River
grevale o flir

bhndee

Wwhere b Ragers ool Wit

FOreVer.
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each other and with dniEs and

'hroughout the long night he

Li¢ e

il liguor
howed it
v for illegal campers when he caughit
them sneaking inbo the park under cover of
darkness. Those he found sleeping on the
| ar in cars, he made leave the park
CRmMpEround full
ermite dark-bearded Judge Donald
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lhe word is getting around that even Yo
high countrv 1s n
Backcountry ringer Susan Schulz told mi
how she and her partner caplured a rapist,
Lied] him
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met [Wo DacKpackers
"‘We hung our food, e
hewing gum, 20 feet high on a long
branch,” Charlev said. " But a bedar brough!
it all crashing down in the night; he cleaned
s out, even thie LOOLN DASLE -
“And Laura
showed me Ve tol ChHewing-Fum wriappers

i Wilth & Iimgernall

ook at Lhis sald. =l

rach neath |.'|'n-:i-_'-| !
and empty

A few mules bevond | mét a

“This bear
my toodd info a sa
high branch. T figured no way could he get
it. But he climbed up, il
nared the rope with one paw, pulled it
down ' '
LI
leaned 1

hotheér vidiim
stood walching while | packed

k and roped it far out on a
L |"| s

il ate evervithing rnight 1n front of
He unscrewed the peanut-butter jar and
better than 1
hi'd had a [ HOHGE Dion't ask whether he Pl
He didn’
“Ivo one's ever been Killed here by a
or night,” range: ]
“Though all reports indicate the

are Lwice as big at nighl

it with s tongue

fhe Ll Dack on
IEaT
Hy naturalist Ton Kinne
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‘No entrance 15 pret

1 seasorndd raneger for 31 summer,

And watch out for reeks.” ThHe scenic east-west
mries ying under 20 feel of snow
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“People sometimes ask what bears do all
dlay in the high country. Mostly, Ithink they
just sleep and dream about all the perspiring
hackpackers plodding up the trails londed
with prime steaks and ham, pancake mix
and strawberry jam, nuts and raisins and
chocolate bars.

“When people and bears get to quarreling
over the food, we try to determine who start-
ed it. If it was the bear, we just tranguilize
him and carrv him off into the backcountry,
But too many campers foolishly keep leav-
ing food in their tents, against park regula-
tions. Sometimes we'd like to ship them off
to the backcountry—or wherever they come
fram.”

IKERS are supposed to stay on the
trails, but thev too often don't. 1 saw
dozens of their shortcuts on the switch-
bhacks; it means plants and flowers get

crushed; it starts ernsion, which leads to
gullies and washouts.

Ranger Ferdinand Castillo has g particu-
lar problem with it, Hundreds of people stop
every day at his 9,945-foot-high Tioga Pass
entrance to the park, and this young-old
Mexican American greets them with an in-
fectious grin and gift of gab. He's done it
for 31 years and has the coveted Yosemite
Award for dedication to his joh.

“Thev'd ruin this beautiful alpine mead-
ow if 1 didn™t keep 'em on the paths,” Ferdi-
nand told me. “You should see people walk
right up in front of me, standing bere in uni-
form and right under this American flag,
and start picking the flowers!”

Ferdinand's cheéeriul smile can also give
way to fleeting shadows of hopelessness at
some of the guestions tourists ask: “Who
plants the wildflowers?" “"Which way to Old
Faithfuls"

There's hope though, he told me. “People
used o hack off branches of hiving trees for
firewood or pine-bough mattresses. They
don't do that any more.” Increasing con-
sciousness about the environment is show-
ing up as new reverence by citizens for their
national parks. Despite crowds and com-
mercialism, much of Yosemite's glory is
being maintained unimpaired.

For three davs I hiked the Tualumne Biv-
er's superb upper canyon. Its lower half,
once perhaps as spectacular as Yosemite

Yosemite—Forever?

Valley itself, was inundsted to form the
Hetch Hetchy Reservoir, to fill the taps of
San Francisco, At least what 1 was witness-
ing now hadn't been destroved—the Tuol-
umne dancing and plunging and foaming
down this wild stairway of cascades and
waterfalls. This wilderness valley was one
of John Muir's passions; the decision to [load
it nearky killed him.

Down its remaining rocky reach a trail
crew was building a handsome granite stair-
case. Like dedicated hikers, the trail crew,
oo, had John Muir books in their tents or
pitcks. Most of them were yvouths enlisted in
the Californin Conservation Corps, mod-
eled on the U.S. Civilian Conservation
Corps that worked on Yosemite trails here
during the Depression of the 1930s,

Around their campfire these young
CCCers told me their motto was “hard
work, low pay, miserable conditions.” They
were proud of it. It was accurate, too, except
for the food heaped on our plates by a black-
haired, 22-vear-old Julin Child naméd
Nadine Azevedo. She'd graduated from
splitting rocks to a higher calling, creating
gourmet dinners, and this one now hushed
evervone for half an hour of sacramental si-
lence in this templed wilderness.

The art of trail bullding owes a lot to a lit-
tle guy named Jim Snyder, whose sideburns
are partly a tribute to his patron saint, John
Muir. For 20 years Jim has developed ma-
sonry technigques that he first learned from
studving the construction of ancient Greek
and Roman temples. Trails, and Yosemite,
are his religion.

One day Tim and 1 climbed up miles of
switchbacks to the top of Yosemite Falls.
His crew was bringing this trail back from
disaster. Four yvears before, thousands of
tons of rock, loosened by earthquakes and
water and ice, had collapsed off the canyon
wall, wiping out the trail and leaving three
people dead and seven in the hospital.

“If it had happened in July insteéad of No-
vember, the toll could have been a hun-
dred,” he said. To bring down hundreds of
tons of still threatening granite, Jim had
been lowered about & thousand feet down
the Forbidden Wall to set dynamite charges.

“1t wasn't fun,” he admitted. “I'd like to
huve let the rangers do it, but they weren't
trained in handling dyvnamite. S0 they led

713
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“Walk away quietly in any direction and taste the freedorn of the mountaineer,”

HI|.'|'F.-. II-'I|I \

the climbing and the tradl crew handled the
explosives. Between us we managed to get
the job done.”

A wie walked up the switchbacks, Jim
recited gquotes to me from John Muir books
His avocation 15 reading (he's
taught American history at three colleges
and 15 working toward has Phv 1)), Has pas
sion is this park, and his hobby s finding the
places where Muir stood or sat a century ago
to write entries in his journa

Holding onto a steel railing, we inched
our wayv down to where Muir defied death to
crawl to the vertical lp ol Yosemite Palls. =1
discovered a narrow shelf,” Muir had wn

|
i 8

in his pack

-
"

“about three inches wide on the vern

e John Muir's gdvice descending from Parker Pass, stiil snowboun

brink, just wide enough {or a rest {or one's
heels Here | obtained a perfectlv free

'.|l.I wWn into the

weart of the snowy,
chanting throng of comet-iike streamers

the degth song of Yosemite Creek, and
its flight over the vast cliff.”

I'hat night we hiked in the moonlight to
the exact spot, him assured me, where Mun
first zaw Yosemite Creek, T held a flashlight
while he read aloud from what Muir had
written bere: 1 se¢ groups of domes nising
abhove the wavelike ridees glacial in-
seriptions and sculptures, how marvelous
1w nable the studies they offer! |
tremble with excitement 1n the dawn of
these glorious mountain sublimities, but |

! iL_:'.".

Lhevseem,

wirional Grepgrraphic, January {983
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l T ref T o |
fucy 1583 after a record wiinter fall

gare and wonder.™
The four CCCers with us there in the

darkness were as touched as [ by the =sensi-

A i

tvity of the words and the way Jim sovder

redad them., We knew we were all learning
about more than yust trail building from this
disciple of John Muir

SNNIE BARKRKETT 15 one of Jim's trail-
It was near the end of
TV SEAY II 1'!|II l.'-l"!li'll_' Lk !ll_ § | |. LLER A '_':_1_'.| |j|_'j'
fitting stone inlo a switchback stairway
and hstened to her summation of what this
paErk means to he
“1 stop work sometimes and look down at
the valley, and across at sentine! Dome and

ewW ';Zl!Iltl.'-ﬂl.:lE':

rasemite—Forever?!

paarly summer, a révelation o many of the 53,000 trek&ing th

'reachérous dips called sun cups form tn spring and

¢ hackcountry thit veal

(rlacier Point, and think how insignificant 1
Am in Lhis wilderness,

“"But then I realize that 1 do have a place
and a significance n it If people were not
here, would these mountains and waterfalls
be really here? It is the experiencing of our
world that truly makes reality. The philoso-
phers tell us that

Annie then sculptured another rock with
her hammer, and 1 witched as she tenderly
tapped it into the exact position for which
sie'd destened i

“50 I'm helping o make the experience
both passible and real. After me others can
come, toloveit as john Muirdid. And as Jim
anyder does. Ani 3 1

B | .
as- 1 4o




IRAQ AT WAR

The New Face of

Displaying a high profile, President of ['rag Soddam Hussein maintains o nenol
frmage with a profusion of lorger-than-life posters, such as this one n fromnt of d

v shopping complex in Baghdad, the country’s capital Flush with construct




By WILLIAM §. ELLIS

AN DA EIEOHIE A FRI R B s I EEN

Photographs by STEVE McCURRY

HE FRONT LINE of the fighting

iz less than a day's drive away, vet

there is o heavy sense of well-being

in this city of myth and legend. The
breath of war—that grim rale of agony—
walts here as something spent, like a sea
wind too long upon the land,

Now in its fifth vear, the conflict between
Iran and Iraq has often been in the shadows
of world events, although few, if any, such
Ilwo-combatant stniggles have been 5o cost-
ly. Iran’s dead may number 500,000; Iraqg's
perhaps 70,000, The war is costing the latter
countey close to one billion dollars a month.

Among other things it is a war of zacred
law wversus secular, a nasty kidney-blow
fight in which child conscripts and outra-
geous tactics, such as the use of polson gas,
have been emploved

For all of that. . .

Turn back to the summer past when
Baghdad, the Iragi capital, was frequently
lashed by winds and desert sands. Al such
times it was possible to walk the streets and,
blinded by the mustardy haze, let the mind's
eve search out the trails of history and leg-
end. But when the air cleared to exorcise the
ghosts of Sindbad and Ali Baba, there was
this to be seen: Baghdad rising on the shoul-
ders of the great River Tigris with a brazen
presence of peace and prosperity.

As recently as 15 yvears ago Baghdad was
piatched with shantvtowns. The sanitation
facilities were antiquated, most of the roads
unpaved. There was not a single first-class
hotel in the city. Prained of its passions,
Baghdad had only its name with which to
evoke the sweetness of Arabian nights.

Elsewhere in Iraq, oil was being drawn
from n-ground reserves of an estimated 100
billion barrels. When the decision was made
to rehabilitate Baghdad, costs were of minor
concern. By 1980, the vear the war started,

financed by oil riches, the city ecudes _ _
a sense of prosperity that mashs the exports of oil had reached 3. 2 million barrels

grim reality of war with Iran. aday, earning 25 billion dollars in that vear

&l
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ITY OF CALIPHS, Baghdad was

founded tn A.D. 762 by Abu Jafar
ol Muansur, who commeanded 100,000
warkrmen to build a round city, It shortly
outgrew its walls and by the renth
certtury was among the world’s [orgest
metropolizes, rife with niches gnud
krtowdledgd. But d Mongol imeasion in
1258 presaged decline and cenfuries of
destrudtion. Today's Frog wus created by
the British after World War I from a
remnant of the Ottoman Empire. The
country holds oul reserves of some 1040
hillion barrels. Although the Irag-Iran
wir has halted exports through Syria
and the Persian Guldf, construction of
proposed pipelines throwgh Sauds
Arabia, fordon, and Turkey (right)
should help assure the flow of oil abroad.

X4 Natienal Geagraphic, Jamuwary 985




glone., Some of the world’s best architects
and enpnedrs were ihvited to Baghdad and
commissioned to design and build a capital
city worthy of & nation aspinng to leadership
af the Arab world

“The major development started 1in 1979,
and by 1981 Baghdad was one huge con-
struction site,” said Husham al-Madfiai
deputy mayor of the city. “'We were working
against a deadline, We wanted things to be
ready for the meeting of the nonaltgned na-
tions scheduled to be held here in 1982, But
the meeting was switched to anothér coun
trv because of the war."

Although jilted, Baghdad stll wore its
wedding pown. And so the round walled city
founded more than 1,200 vears ggo by the
Abbasid Cahiph Abu Jafar al-Mansur 15 to-
day a wartime anomaly, 4 gathering of luxu-
ry hotels and block after block of modern
apurtment complexes, Hundreds of miles of
new sewer and water lines have heen laid in

the ground, while above, a network of su-
perhighways traces around and through the
city. There i1s a new airport. There are new
government buildings. Twelve bridges now
cross the igris along its course throogh the
center of Baghdad

:.II.I||‘.“.|.II1-' ETILE i1l '.’__E i'til-"l '-1_'.il.|l.", 1L ]I i-I.[lIi. I'!'_'. ]I--
tically symbalic, have been erected 1n Bagh-
dad, glongwith many lesserwaorks depicting
some of the fanciful tales from Baghdad
lore. On Sadun Street, for example, a traffi
circle carnes asits centerpiece i huge hronze
with a scene from “All Baba and the Forty
Thieves" as its theme. For good or i“, -
pending on the artist, the sireet art is plenta-
ful, and none more so than the omnipresent
portrait of Saddam Hussein, President of
Iraq. Mustached and toothy, he beams from
hillboards, from the walls, from storefronts,
even, alas, from the faces of wristwatches

you see few posters on the streets exhort
ing the citizenry to greater wartime efforts
]I.-.:|i='- in Baghdad are reluctant to _-'Ell:'iiJ-'. (il
the war. They seem to have shut it out of
thelr minds and certminly out of théir city.
COutsicde observers are tiken to the front ina
bus, there to walk through a trench, eat with
the troops; and be briefed on the terrible fate
awaiting Iranian forces massed on the bor-
der should they decide to launch &an ollen-
sive. It 15 all programmed and carefully
umed, not unhke a pit stop at Daviona

.Ill'll|' |"|..|'"|i |I'|.': 4 .!I';r.'__.l,'.'h; f

And when the bus leaves for the return to
Baghdad, the war is left behind. barred
trom the city by a wall of insouciance

HE NEW FACE of Baghdad has
gone largely unnoticed by the outside
world because access to Irag by for-
eign Journahists is fightly controlled, And
mist who come are here Lo cover the war
Also, unlike Cairo, this is not a city with a

As time goes by, Saddom Hussein's rule
by personality seems to grow, enlorged by

the conflict with Iron. His nightly TV
appearances often feature visits to the
front President since 1979 and [eader of
thi ruling Arab Banth Socialist Party,
Saddam pushes a mix of soctalism

and Arab nationalism




Fifteen minutes
at the front

SWELTERED in the heat of Baghdod,;

it rmust have been at teast 110°F on that
gurmmer day [ost year. I was sgueezed {nto
a bus with 60 other journalists. We just
sat. And sat

Finally, after thrae hours of watting, we
left for Basra on the southern front, The
spokesman from the Ministry of

Imformation had said we would trovel to
tiwe bext places for picture coverage and
could photograph everything. But not
quire yer. We weren't allowed to
photograph anything from the bus, "No
pictures, No pictures,” they Rept saying

Eight hours later we arrived at Basra,
Alrhough we could walk around town,
pictures were forbidden. The next day we
drove by gun emplocements and barbed
wire to the trenches, where things were
guiet, [ raised my camera to photograph o
soldier standing in a trench, and he said,
“No pictures.” I turned and saw a TV crew
filming another group, so [ photographed
it. Dressed in crisp niew uniforms (top
left), the soldiers stood around dotng
nothing, laughing at the foretgn
photographers. After shooting a few
frames, we were told to leave, | hod spent
a day and a halfin o hot, dusty bus to
cover 15 minutes of a non-event. We
couldn't photograph any guns or LONE—
JLLST O trench

Earlier I had visited Zaowra Parl in
Baghdad (left, middle), where the
sovernment exhibits captured [rantan
tanks. L. S-made and sold to Iran when
the shih was i powher.

[he government also arrangeg a tour of
a POW camp at Ramadi, 70 miles west of
Baghdad. It's a showplace, ebviously. We
went to the kitchen o wateh meal
preparation. The prisoners played football
for us. These fellows (left) tell you how
sreqt they are treated and how evil
Ayvatollah Khotmetnt @s. [t seems d
procticed routing

STEVE McCLFRRY

2 National Geographic, Januory 1983




character that invites attention, orembraces
visitors with warmth. Intruth, Baghdad isa
city with great age but little soul.

It may be that too much of its historic
fabric has been shredded by all the new
construction. Thsan Fethi, a professor of
architecture at the University of Baghdad, 15
working to save what is left.

Fethi began his campaign 15 vears ago to
preserve some of the old traditional houses
of Baghdad. He was raised in such a dwaell-
ing, and he remembers it 82 a cool and plens-
ant private world,

“Each house was built around a court-
yvard,” Fethi =said. It was inward-looking,
sealed off from the street on the ground floor
except for a single door. It was cool and
shaded, with pipes on the roof to trap the
breezes and circulate them all the way down
to the cellar. Now the houses look outward,
have big windows, and therefore heat. The
privacy is gone, so0 they build high fences.
That's twisted logic, in my opinion.”

It was the custom to sleep on the roofl of
the house on summer nights and to retreat to
the cellar for the afternoon nap. “Evenina
humble house the cellar was rather elabo-
rate,” Fethi said as we walked through Bab
al-shayvkh, an old district of the city he had
gotten designated as a preservation area.
“Az vou can see, the houses are works of
art.” Almost all had overhangng balconies
and oriel windows with closely woven
screens of carved wood (masfrabiyal) to al-
low viewing outl on lo the sireet but not in.

Now there were craftsmen from India re-
storing the houses—replacing the rotted
timbers, painting over old, good stains of
family life.

What cannot be brought back is the cove-
nant of the neighborhood. That is gone for-
ever. The neighborhood coffeehouse, where
the men gathered to smoke and play domi-
noes and dared to host seditious thoughts-
thatis gone. They go now to the community
swimming pool. Wash once unfurled to the
wind 1 now toasted dry in machines, and
there is talk in Baghdad of static cling.

“The change in life-styvles is of great con-
cern to us,” said Deputy Mavor al-Madfal.
“Therearesocial problemsinvolved, but the
fact i¢ that the people need more and better
housing, more paved streets, better water
supplies, and 20 on. There is the danger that

The New Face of Baghdaid

Baghdad will lose its character, but we are
takimgmeasures tocombat that, Thatiswhy
we have preservation areas and why we in-
sist Lhat our history, our heritage, be reflect-
¢d in much of the architecture.”

Soitisthat one of the new hotels has an ex-
tertor resemblance to the Hanging Gardens
of Babvlon.

the Baghdad that was the richest city in

all the world, the Baghdad with Mongols
at the gates and caliphs in their harems. The
old suq is still there, spilling out of a laby-
rinth of arcades and narrow streets. A greal
din arises from the place in the market where
copperamiths beat out designs on the metal,
and in another section there are bins filled wo
overflowing with spices and herbs. There is
{rankincense, and kohl with which to dark-
en the evelids. And there is saffron, bright
orange and pungent.

Elsewhere in the sug there is an old man
who has for sale a pocketwamtch with the
word “Constantinople” on the face, a legacy
from the Ottoman occupation of Baghdad.
He winds it with a kev, and the tick is soft
but strong, like rain falling on a lake:

“How much?" I ask.

“Manv dinars,” bhe replies.

“How manye”

“One hundred twenty-five [$400]."

“That's a lot of dinars."

“1told you."”

The suq will survive the severe modern-
tization of Baghdad, as will the 13th-century
Mustansiriva School, a seat of leaming of
wide renown during the time of Abbasid
rule. Erected in the same era and still stand-
ing 15 the Abbasid Palace, The Khan Mur-
jan, a building of architectural distinction
and significance, was built a century later.
Diesigned for use as an inn and a place where
traveling merchants could stable their hors-
es, the Khan Murjan has a central hall more
than 45 feet high (page 108}, There are cren-
cllated arches of brick, and perforated win-
daws through which sunlight filters.

The Khan Murjan now functions as a res-
laurant, and, as restaurants go in Baghdad,
one of some mernt For nearly 200 vears the
building was in disrepair, with water stand-
ing waist-high in the hall {flooding of the
Tigris and heavy seepage from the high

lT ISSTILL POSSIBLE to find vestiges of

a7




T "
4 t E '.-"
P e

=7

s g |



. el = P ¥ = T b | - i = .
when I 7 W dag Iroan rneplores and tTerntoriad cloimes ar secularisl

3 y B j - L 'l i
II|'|I aiFarnst .I'l.'l: ] 'I'l_:i_'_l.':u_:'r..'i|l_.J._i|-|il: NUALsST goverrument. IF Nrs ._!__.ll._,_ a2 LA
1

[ives of an estimated 70,000 Iragis and 500,000 Iranians and wreaked havoce
With the economies ¢f Doth countries. Despiie funding from other Arab nations,
the war droms nearly one billion dollars g month from [rog's treasury

.r:ll' l".-' i ||!|I i |r|I-'|'.'Ii|JI|'|-'-




lapued Baghdad belore
the construction of canals and other control
devices), but now the floor 15 dry
ered with handsome carpets.

It pets on toward midnight before Suad
Abdallab appears on the stage of the Khan
Murjan, and when she does,
mienof the Iragis at dinner takes tire. She 15
zhelsanenter
tainer whose empathy with the audience is

eroundwater table

and cov-

the somber

a2 SINECI—1I10F, |]'-|'lrl'rll.:!'."|:l 1

B[ |

New York on the Tlgris,
Baghdad and its bullding
boom have altracted top-rate
architects from Burope and
he United States, who have
reshaped the skyline. New
construction includes {right,
clockwise) the Haifao Street
Housing Project, a
cormmnity of nearly 2,000
high-priced units; the 312-
room. Ishtar Sheraton Hotel,
one of five hecury hotels budl
in the past five years,; and
Housing Project Number 10,
e :'|_,' -F-L"I-'r."i"-:'l! FEEH
developments that will
nroy ide [owsprant I'l'l'l""i. ALHILE
Baghdad’s development
plan honors the past and
Hlows for renewal of some of
the city's centuries-old homes
With governmaent backing,
WO ;r“r-r-:-*r'l. ation zones Hove
been identified and several
hindrad houses restored Lo
their former splerndom
vlectrical enginger Crhadah
Mahuh (left, at right)
discugses plans with a
colleague -(n front of a project
afreet. fraqgi
wirmen, among the most
progressive in the Arab world
constitute 25 percent of the

o At N uwas

counfry's wiork force and are
guargnieed eQuadity nder
Baath FParty doctrine

w0 immediate and complete as Lo sel emo-
tions stampeding like gazelles on the plamn.

As she sings, men leave their tables and
come onto the stage to shower money over
her head. Children bring her tlowers, and
the great soaring hall of the Khan Muran 1s
as it might have been 600 years ago, when
travelers
other parts of the world sat here and rejoiced
in the jeweled delights of old Baghdad

from Diamascus and Perzlia and
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HERE ARE OTHER reminders-
subtle, to be sure—that this is, after
all, Baghdad and not Milwaukes. Itis
nol unusual for workers Lo uncover Anciént
and valuable artifacts while excavatng for
one of the many new buildings

“We find almost evervihing, every-
where,” =zaid Muayvad bSaid Damerj,
presidentof the State Organization of Antig-
uities. “In Baghdad and throughout Irag

Fhe New Face of Baghdaid

.

L

there are now about 10,000 archaeological
sités. The digs here have been going on for
more than a century, and they will continue,
no doubt, for manv centuries to come.,”
Evenas | wasspeaking with Dr. Damerii,
there was news of a find on the outskirts of
Baghdad, onthe banksof the Tigris. Itwasa
three-ioot bronze siatue of Hercules leaning
on & stick draped with the skin of a lion. On
Lhe legs of the figure were writings in Greek

|..]




and Aramaic, reveahing new information on
the kings of that period, the second century
B.C. The find also drew attention to the
claim by some lragi archaeologists that Her-
cules is but another name for Nergal, a god
worshipped 1in ancient Lrig

Well, of course, this lind of the two rivers
{the other is the Euphrates) has more to offer
to the dingraming of civilization than mere
speculation on the true identity of Hercules
Mesopotamin—i1s  where
much of it began, including, in one interpre
tation of the Bible, the Garden of Eden. The
first writing came from here, and 5o did the
first code of law. Sumerians, Akkadians,
Babvlonians, Assyvrians—all built their civi-
lizations in this land

Nowhere 1s this all chronicled so well asin
the [rag Museum, 1n Baghidad

“With 28 galleries, it 1s the largest muse
um in the Middle Fast,
vape 102, said
exhibits cover a tme span from 100,000
vears ago well into the Islamic period.™ Dr,
Ismail, an expert on cuneiform writing, is
the first woman to hold the position of
director of the museam.

A pebble trom a 10,000-year-old stratum
rests in a glass case. It has 12 deep scratches
on il. An ancient calendarr? Quite possibly
And sepls used by the sumerians 5,000 vears
ago to legalize documents are there, along
with a relief from the ninth century B.(
showing, [or the first time as far asis known,
the ritual of two persons shaking hands

Some of the objects in the Irag Museum
are reproductions, and that is a matter of
CORcern o many tl:,‘n'! rr]';1-|..||"[|3'_||'|;1|=; wWerere
moved by conquering powers and foreign
archacologists in accordance with then
prevailing laws. The Ishiar Gate 1s in Last
Berlin, and the shaft of black basalt n.
scribed with Hummurapi's code of law is in
the Louvre, haoving first been taken to Iran
as war booty in the 12th century B.C. (Uther
pieces are in the British Museum and in the
University of Pennsylvania museum

“Our treasures were delivered to Burope,
but we are tryving to bring them back,”™ Dr
Damerji, the antiquities chief, told me
“The French have returned certain frag-
mentsof the Code of Hommurapi—a
paragraphs—but they continue to keep the
main shalt, The British Museum hias a large

l‘.‘,1L'._=——:=L|;| e
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mail, the director ST
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Assyrian slab, and while hundreds of clay
tablets with cuneiform writings have come
hack from the Unitéd States, other pieces re
main there, The British Museum has sent
nothing. Itls o long, very long process.

And what would Hammurapl have sad
about such dublous conduct? Nol one for
coddling wrongdoers, the sixth King of the
First Dhynasty of Babylon (he reigned 1792
1750 B.C.rissued astern code ol laws, not the
earliest legislation to come out of Mesopota-
miti but certmndy the most famous. His code
covered a wide range of evils, mcluding
theft. This, for .-3.:1.15.‘[.-]5. “Tfafirehasbroken
outina mian's house and a man who has gone
by extinguish it has covéted an article of the
owner of the house and takes the article of
the owner of the house, that man shall be
cast into that fire

=0 1t1s written, 1n cuneform script, on the

-

~

Childréen of the party, youngsters
helonging o the Vanguards (right), a
group founded by the Bagth Party, [isten
a5 girl recites patriotic verse, The
camouflage pottern on thalr farigues
depicts silhousttes of the Arab world
Young mrls ot gniform (above)

jrd ""Jl.'l_fll.'i'.L' L ITaffic-Safely o ET .
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vational Assemblyv of 250 elected delegates

nine-and-a<half-foot-high  piece ol
wow on display inthe Louvre. [tis represent Nationalization of the oil industry in the
edd In the Drig Museum by a cop ¥
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add to the zeal of Arab nation M1 Lhat b Lo what i called the mixed-sector economy,
lare with the coming 1o power in  or participation by both povernment and

Fvpt of Gamal Abde]l Nasser. In LY hioak DriVLLe investment

off the lost remnantsof foreign control on the Chere are few political parties in the
morning of July 14, 1958, when the British-  world so strictly disciphned as the Baath
mstalled Hashemite regime in the person of  Party in Irag, and few operate under such a

voung king Faysal 1l (cousin of Jordan’s heavy vell of secrecy. Dissent, even whis
[FrESE TN king Hussein) was overthrown _---r.'-l I5 not heard were. MNor s much laugh
Blood was thick in the streets of Baghdad  ter hearrd

the countrv 12 firmiy controlled by the Arab HENEVER | was able to escape
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hierarchy in lrag is the Revolotionary Com i Baghdad, falling in step &t iimes witl

mand Council, 2 nine-member group with raprv-laced Rurds and some of the hun

Hussein as chairman, There 15 also 4 dreds of thousands of Egyptinns working at







menial jobs vivcated by Iraois called to mili-
tary service. | would cross the Tigris on the
Jumhurtvah Bridge, where the river is more
than halfway along its 1,200-mile journey
from Kurdistan to {ts meeting with the Eu-
phrates before both enter the Persian Gulf as
Lthe Shatt al Arab.

The need to restore the imporiant rolie
once played by the riverin the life of the city
fas been stressed by oty officials and others
responsible for the rebuilding of Baghdad
Meanwhile, the Tl , not boister-
ous as it once was but, rather, calm and sil-
very, a blessing to this desert land

AHRIR SOUARE stands at the end
of the bridge on the left bank of the
river. It is the heart of Baghdad. from
which radiate some of the main streefs of the
city. 1here 15 Kashid Street, with arcaded
spdewalks; and Sadun Street, wide and bak-
ing umider the 120-degree heat of the noon-
day sun. Vendors of ice water do a bnsk
business on Sadun Street.

Ked double-deck buses made in Britain
swiy down the streets. Life in Baghdad is
too rigid to call down the chaos found in oth
erlargecities of the Middle East; here, all the
passengers ride inside the buses,

Saddam Hussein's picture hangs in the
window of a bookshop. This time he is
SHOWN WEArng 8 ki hl'ﬂ-a.-h the Arab head

cloth, and he holds a cigar. There are few
ications in Flll..'n-;ﬂ for sale in the shop,
ather than a student's crib book for Thomas
Hardy'sclassic fude the Obsonre and aman-
ual for increasing farm production with the
use of fertihizers. There are no foreign publi
cations such us news magazines

| met a man during my walks, an English-
speeaking guilde al the Baghdad Museum,
whio told me that once there were mellow
streets In Baghdad, streets where old wom-
en could be found sitiing by large pots of
beans boiling in water, selling the right to
dip bread 1n the tasty hquid. There were

Blotting out the sun, freguent summaes
lust storms shrowud the pool of the Al
Mansour Melia Hotel (top), leaving a
neavy cointing before moving on At the

(L
i
L

osg of a clear day (left), the Tigris is

i
revecled with two of its 12 city bridpes

s




A limited selection [eaves shelves nearly
hare {right) in 0 new mall, some imports
curtailed by the war. Smurll-scafe trod:
rocks on Raoshid Street, where a vendor
howhs a rug portrait of BElvis (below)
During Boghdod’s heydoy 1,200 years
g0, triode waos the city's weaith, and
ships laden with spices, pearls, and twory
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harbers, he recalled, who set up shop an the
sidewalks but to treat
boils as well. And there were times of cele-

bration on the streets,;

nat only to cut hail

when, [or exampie
banpers were strung and music playved to
mark the circumcision of & young boy.
Clccupyimg Uitoman [orces showed httle
concern for the welfare of Baghdad, he said,
and the British who moved in after defeat
ing the Turks in World War 1 were equall
When they left in 1932 alter install-
ing a monarchy, Baghdad was a shamb

Once 1 heard the skirl of a bagpipe band

gerrant

| iy
=

performing at & ceremony in Baghdad, and
that, alone with the doubie-deck buses, is
about all the debris of Brtish stewnrdship
still afloat in this city of nearly four

There are discos In the new botels, and
wer nightclubs where stripteasers

21
T 11000

Lhere are ol

perform. Liquor is legally avatlable. 1her

The vices are nol
practiced flagrantly here, but they do taunt
the fundamentalist sensibilities of Avatollal
Kuhollah Khomeint in Iran. Probably even
more sinful m his eyes are the rights

accorded women in Irag

are gambling ¢asinos

Women in Baghdad dress fashionably
['hey attend unmiversittes and hold some ol
the highest offices 1n the land. There are
Woinen enNginceers |'Il_‘r‘-', and women ]lull":'-..
loctors, architects, and lawwvers. Overall
nationally, women now account for 25 per
cent of the work force. It is official doctnine
of the Haath Party that women
equality with men. Un the other side 18 Iran,
lipstick 15 removed
from women by a swipe of cotton in which a
razor blade 1s imbedded.

v Tull

where, it 15 r:‘:[:-ulh'*f'.-
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sundown
the majority of the

population—appear unmoved by the aya

tasting from sunup o
Shiite Muslims in Irag
tallak’s call for brotherhood
b HE OTTOMAN TURKS were here
tar 400 years. L here were others be
fore and after. Now the Persians want
to come in-and turn us back 1,500 years,
Khalil Khoury, a peet living in Baghdad, 15
talking to me, When 4 young woman wWens
ing pedal pushers walks past, he says, "She
wiould be shot in Iman for wearimg that.”
Born in Damascus, Khoury has lived in
Baghdad for the past 15 vears. Well known
for his =seven books o POELTY, hi+ also works
as an mterpreter of PFrenc

for Prestdent

vén the

|| ||"'1]|-.-,'||'-_-|J -'I-II_'I-IEI\-'I: |.:-:'.I |:i.
man sharply aware of the greatness thil was
ancient Mesopotamia

You can feel thousands of year

Hussein, He 1=

s of civill
ration in Baghdad,” he told me. "1t 18, [or
me, a city full of the spints of the past. You
will discover stories about the Deloge
know, MNoah

fore the Bible. The same about Paradise, the

LSRR
in ancient accounts here, he-
(rarden of Eden

B houry,
dad, clings to the past as if to set a standard
for the future. Meanwhile the new face of
Lhe citv becomes more [inely drawn

There isin Baghdad a street called Hafa
and it is the site of one of the largest urban

like many of the people of Bagh

housing construction projects in the world

danuary [Ya3

varonal eograpiii



I he creative vwolce speaks

f Baghdadiar

Ili !I..
.1.|ll.,'-
LR LN N1S Aoime Lo
mily (aboyve
. I POELTY, 4

'.'r|'1

| (above right

..|.|'EI||I| ¥
mean (right)

portravil of d tormented

4 a .
= 3 | a 1 = a
| FRERCEEANT B[ FETL ||l.!||'| Irtiss - FHCH

| Ooftart sEnstiive

] 2
many redy on thi

g fi e POy —1hi
Pl R S eCs

g {ike poet Khaolil




PORTRAIT OF POWER,
a life-size bronze head
unearthed in Nineveh
is thought to represent

Sargon, the first ruler

to unite the northern

and southern lands of

the Tigris-Euphrates
basin. He founded the
Akkadian Dynasty,

which reigned from

about 2350 to 2150 B.C.




Treasures from
Iraqg’s past

HE “AWE OF THE GRANDIOSE, "
in British sculptor Henry Moore’s
admiring phrase, radiates from artifacts

the land known today as Irag. A human-

headed winged bull with five legs (below)
guarded the gate to the palace of Sargon I1
at Khorsabad. Behind (1, a bearded genie
carries a ritual cup and purifier. The
palace, encircled by 26-foot-thick walls,
covered 25 acres. An ivory head, called

the “Mona Lisa of Nimrud” (below right),
was found preserved in sludge at the bottom
of a well in the palace of Ashurnasirpal I1.
A lyre (right), unearthed in the Royal
Tombs of Ur, boasts a bull’s head of gold and
dates from about 2500 B.C.

ALl FROTOGRAPHED AT (ARD MOSEvE; NATFORLL GEDERLFHC
FHOTOGRAPHEN L BAYLOR AOBRTATE (TOFI




THE PRESENCE OF THE PAST is
evoked by a gown based on Assyrian
designs and created by the Iraqi

FIT FOR A QUEEN, 4,500-year-old jewelry from
the Royal Tombs of Ur (left, top) is the pride
of Iraq Museum director Bahija Khalil
Ismail. Such treasures also influence modern
Jewelry (left) seen at a Baghdad fushion show.




Plans call for nearly 2,000 housing units on
Haifa Street, slong with schools, nurseries,
shopping centers, clinics, parks, and enter-
tainment centers. Contractors from many
nations are participating in the work.

“The development s now nearing com-
pletion,” Deputy Mayor al-Madfai said,
“and we hope that immediately after the war
we can continue to build projects similar to
Haifa Street thronghout the city.”

With the financial drain of the war (Irag,
it is believed, nearly exhausted its reserves
of more than 30 billion dollars in the first two
vears of fighting) much of the development
slowed. However, Saudi Arabha and Ku-
wait have injected massive doses of aid, And
Irani oil exports, once down to 600,000 bar-
rels a dav, now flow by pipeline and truck
through Turkey at the rate of a million bar-
rels a day. The outlook for new develop-
ments in Baghdad seems promising.

Already completed 15 Saddam City, a
sprawling development in the northern
reaches of Baghdad. A million people live
there on a site where once stood a muddy
camp for squatters, President Hussein or-
dered the shantytown razed and a new city
butlt in its place.

Munyv, if not most, of the residents of Sad-
dam City are from rural Irag, and they
brought with them the life-stvles of the vil-
lage. There are goats in the vards, and there
are women swathed in black, and men hun-
kered down on the sidewalks, The houses
are small and adobe colored, and the smells
coming from them are of leafy vegetables
aboil. And there are marigolds growing
along the property lines where neighbors
meet for their summits of gossip

have boarded a bus there, not knowing

where it is going or what route it will take
to get there. 1 am eating from & bag of pista-
chio nuis, but most of the shells are sealed
tight, the meats locked up like jewels in a
vault. Sensing my frustration, my seat com-
panion, a man who resembles Pancho Villa,
looks around and then leans close to whis-
per. “Iran has better nuts,” he says.

The bus goes to the center of the city over
roads knotted in interchanges of two and
three levels, high-speed roads of many
lanes, one of the best systems of urban roads

lT IS MORNING in Saddam City, and 1

The New Fuce of Baghdud

to be found in the Middle East and most
of Eurape. Indeed, a motorist here might
imagine himself in Germany but for such
highway signs as “Babylon, 100 kilome-
ters.” Sometime after the war ends, a
subway, now in the advanced stages of plan-
ning, will be opened.

Later that day I came to a place called
Thulatha Market, one of the five Western-
style shopping centers in Baghdad. Thu-
latha means Tuesday in Arabic, and in
ancient Baghdad the market held on that
day was the busiest of all. Opened in 1883,
ar, in the words of the market director, “dur-
ing the era of our struggling leader, His Ex-
cellency Saddam Hussein," the state-run
Thulatha Market of today 15 housed in {ive
large and modern buildings.

“We get a minimum of 30,000 shoppers
here each day,"” the director, Adel Abud Ab-
bas, said. “*We sell food, clothes, appliances,
evervthing. We provide for the voung and
for the old one.”

On that day there was a big run on seven-
piece cookware sets from Korea. In the food
section a Damsh-made item called chicken
sausage was selling well, Sporting goods
was pushing, of all things, the discus. There
were some indications of wartime shortages,
but most shelves were well stocked.

There are no typewritérs for sale in the
Thulatha Market. Special permission is re-
guired for an Iragi to purchase one, for a
typewriter might be used to produce revolu-
tionary tracts. Saddam Hussein used one
himself for that purpose.

There is heavy security in the market.
Customers must submit to a search before
entering. Additional controls are in force
elsewhere in the city to prevent trouble by
Iranian terrorists, As a precaution against
car bombs, taxicabs and private automo-
biles ar¢ not allowed to approach the en-
trancewnys of government buildings or
major hotels. At the new Ishtar Sheraton
(page 91), arnving guests and their luggage
are left on the street, no closer than 50 vards
from the reception desk.

But hike almozt evervthing else in Bagh-
dad, there is no feeling of wartime urgency
in the security measures. Even the printed
instructions in the rooms of the Sheraton,
advising guests where to proceed in case of
an air raid, come a5 an afterthought to
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Passing from the realm of the sacred 1o the world of the profane, a girl and her
grandmother emerge from al-Kazimayn Mosque, one of the most important shrines
in the Islamic world (left). Gold-capped domies rize above the courtvdrd {above).
Completed in 1534, the present mosgue was butlt ar the site of the rombs of Musa
al-Kozim and his grondsen, Muhaommad al-Jawad, two of twelve imoms believed,
anccording to Shiite tenets, to be descendants of the Prophet
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striking dome-like structure resting on three
points. When completed, 1t will stand nol
only as a house for the faithful, but also asa
of the architectural boldness now
rampant in the city

Peter W. Morion, & partner in TAC, has
saghdad many times to oversee his
Hrm's projects in the city. “The lragis had
the vision to bring in the best architectural
brains in the world," he told me. “At the
they sel very high standards. ™
must adhere to
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Bachdad, “The farash svstem, for example,
miist be maintaned,” Morton said. “In the
Middle East there is alw 2¥S & U whio
aerves coffee In the offices. He 1s the farash
He is avery old and very important tradition
in Baghdad, and 50 we must include a place

ere he can

for him in the plans-
as sit and wait for the buzzer

-8 |I'::ll'|' W
CO0K g% wel

ESPITE effect of
Baathist Socialism on the social and
economic life of Iraqg, there remains

in Baghdad a neighborhood of elite status, It

15 cilled Mansur. There are villas there,

and, truthfully, Volvo station wagons in the

sireets. It 1s sald that there are families in

Barhdad who continue to have substantial

hinancial holdings, but wealth is a relative
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cedes and where a cup of coffee and an arder
of toast 1 a hotel coffee shop costs $12. 5till,
in Mansur, the sénse of wea

Mohammed Ghani{page 29) lives in Man
sur, but s wealth isin talent. He is a sculp
tor, being responsible for much of the best of
the street art in Baghdad

“lam & Baghdadian, and I feel the glory,”
(+ham said. He 15 & warm, short man with
thick tufis of hair on the sides of his head
“NMiy goal 1s to give honor with my work to
this city that gave so much to the world."

Most of Ghant's works have themes taken
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irom the mythology of Mesopotamia. (dne
large bronze, forexumple, depicts the genie
emerging from Aladdin's lamp. Another s
of Sindbad on a raft: it is to b anchored in
the Tigris. Others draw from tales of life in
suméer and Babyion and Ur, such as the one
where an eagle takes a man on its back
to visit the gods. “There is nothing in refer-
ence to fhght older than this bit of Sume-
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. THINE KOEKQ is infotuated with Ball
because he doesn't have a tail. [1
makes fom o moré [ihe us, says Penm
here tntr ':!IIJ-.'.":_-.: Bald to Boko on ong
of their early visits {(above). Softlh

eripping Ball (right), Koko sniffs the kitten
treating him much as she would a baby
parilla. She carries Ball tucked into
amd attempts to have him nurse, Like q child
with a pet, she dresses Ball in linen naphins
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Stroking the unfrightened hitten (bottom),
Koko demonstrates the eentle hehavior tihot
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FChat Kok would ask fora cat didn't
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nestles in Koko's lap, watching her wipe hé

sweaty brow (facing page), Ball is an eager
biter of gorilla and humon altke—not
unusual behavior in a kittenn. Koko's response
to such treatment? Sometumes she lQuUgns.
Put usually she signs “obnoXxious
Koko’s maternal responses to Ball
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and it 15 hoped that she and Michael
Paychologist Fruncine . Patterson first
nirpduced NATIONAL GEOGRAPHIC
readers to Koko and Michael in the
October 1978 issue. Their education and
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encouraging that Ball can hurt Koko 1976. The foundation also plans to apply
its research to teaching humans disabled in

communication and (o preserving the

im || @ ]
Sg— - - e v [ p— [P — - - T E ]
'll!!'lll--lll- I.l"ll'. '.:ll.lll!:.ll"|||'..-!I!I.r!.|.r'|

have a poor recard of motnering, and
M@y rejuse [0 nurse N LFSLNE MLUTLT

MOoLners VisSil KOR0D Lo I:'.l".'l.ll'i. FULE
| |
)

Li
i [ g 3. A Tl e ’
ITILMNLIELS |.||'|.!I J enny tolns to ner aoowl

CEril II'-..'u-l' WOt Nurt faum,” Savs
Penny. “She seems to [ihe his feisty

5 5
i Tt ]
ELLE GEF E

Roko's last word on the matter?

i e —
."‘||'|II '._::ul:l-ll CaOl Cal

endangerad gortlla in the wild. For
ifformation write Gorilla Foundation,
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JAMAICA:

Hard Times, High Hopes

By CHARLES E, COBB. JR.
Photographs by DAVID BURNETT

CEONTACT FEISS TMALES

While tourists have returned to bask in Montego |
Bay’s translucent waters, elsewhere on this fabled »
island murmurings of discontent are heard. =










(OTHER MYRTLE HOMAS
symbolizesthe Jamaica lcameto
love most

It was early morninge—3 a.m

at the small rural homestead near
Point Hill where she lives with her hushand,
Elusu. 1 was gently roused from bed, and
by 3:30 1 had gulped down a cup of tea and
¢ chillv morning, walking
eside a donkey that msisted on going the
wrong way until Mother Mvrtle's daughter
gave it a whack with a piece of wood

| e spanisn lown market 1s a two-hour
bus ride from the farm. But catching the bus
reqquireid an hour-and-a-half's w L-,ll-;m]".'n to
the main road. So, while night's dark still
enveloped evervihing and much of Jamaica
was sleeping, market women like Mol
Myrtle had already loaded up their pro
duce—chocho (a roundish, nubby sguash-
like vegetable), vame, turnips, pumpkins
carrots, and corn-—for the trek to the road

1 wondered at the small amount of pro
duce, and Mother Myrtle explained that un-
Wwavy rains had damaged much of
Lhe crops planted on the terraced hillsides.
”[_-;!-':' J'-.rl.' CasY |'II"!!'... '-I'!I' = ""I

“INol easy hard.” hese words came
up often. ‘I'he previous day | 1 sagped
wearilyin front of Mother Myrile's home af
ter a five-mile walk to get there. One of her
sons offered a stalk of sugarcane. [ took it,
eagerly sucking out s reviving juice. Moth-
Pt"'n*ll'ﬂf' miled | knowingly .mlim.d “Hard
here.” But when | suggested that life might
be better in the city, she responded, “We've
been here from my grandmaother up to now. "

[ thought of Anancy. In lamaica the spi
der—Ananc 1s a4 folk hero, like Hrer Rab-
bitin the .-‘..1:--.-':z| an south, Anancy grapples
with a harsh world by exercising a sharp in-
telligence, a quick wit, and a determined,
] selt-interest. Anancvisa

was outsiade 1 Lh

usyally

devIinus, ¢
SUTVIVOT

Onece, hanging from & rafter, trapped by
Brother Death waiting below, Anancy told
him: “Bro'er ‘Continued on page 123)

Cool waters refresh a visitor at Dunn’s
River Falls, which -:c”r-:--iaf-': pyer Slone
ledges onto the beach | ||.n1. icho Ring
Thousanids of sightseers climb the 600

B o Tl S
foot-Nigh falls each yeéar.
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LAND USE IN JAMAICA
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: e i, T f Ringston, pop. 578,000
‘ ‘ Yallah Ml:l!_‘;ﬁ'{ AELIGION: Prolestanl, Roman Cathalic,

Bay ME:E?EE REstafarian. LANGUAGE: English, Credle
LITERACY: B6%. LIFE EXFECTANCY: 71
years. ECONOMY: Industries: bauxite/
alumina, tourism, manufactured good:

FORESTS. GRASSLANDS ! WETLANDS Expord crops; sugnt, hananas, coffes,

Deciduoin Farests cover nesrfy The fxland s 40 D00 aches of marijuana (unofficinll. PER CAPITA
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WHRYOME BACEKETO JAMAICA." the
slogan urges tourists, whose visits
tor the island of lush mountams,

rishing rivers, and golden beaches
declined after the political vielence of
the 1976 and 1980 election campaigns
NOW they are coming back, 780 000 in
1983, an estimated 850,000 (n 984,
leaving behind more than 400 mullion
dollars at such resort areas s Ceho
Rios (left), Montego Boay, and Negrii
In the process, income from tourism
nas become the country's second
leading solrce of foreign currency

But in a country belpaguered by
massive foreign debt and dwindiing
demand for bkauxite, its chief export,
the government seeks o doversify its
,'_Ir-.i.4|'.|.l. LE.

in addition o bolstering such
traditional exports 48 bnanas, coffes,
pnd cocoq, an ambitious program
called Agro 21 s stimulating the
production of new conumoailies: winler
vegetables, flowers, honey, shrimp, and

freshwaoter fish,
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1655, when the British captured it. 11s tiesto
Latin America were never broken, howev-
eriin 1815, Stimdn Balivar, El Libertador, to
whom at least five Latin American I.'L‘='II1_|:|.'I|.iI.':'-
owe their independence, took refuge there
and wroteLa Cartade Jamaica, oneol his
impassioned letters urgmg revoiution

Bolivar wrote his letter while iving in a
house in & now dilapidated but once elegant
section of Kingston, Jamaica's capital. Even
today his words seem to touch a truth about
Jamaicans: “A people that loves freedom
will in the end be free.’

INCE achieving complete independence
in 1962, Jamaicans have been free, still
love freedom, want more of 1L, and are
quick tosayso. I did not meet many |a

maicans who did not hold strong opinions. |

told Carev Robinson, who worked on cul-
tural issues in the prime ministers othice,
that it seemed at least half Jamaica's prob
lem was that with two million people there

are two milhion political parties. He laughed
and said, “A sheeplike quality 15 what |
would be very afraid of."

Inevitably opinions clash, and nowhere
more sharply than in Jamaica's politics. 1
first arrived on the island about a vear after
the 1980 elections. The then new govern-
mentof Prime Minister Edward P. . >eaga
and his conservative Jamaica Labour Party
( JLLF') won that race by campaigning on a
political slogan I saw and heard often: De-
liverance. Far eight vears before that, the
ravernment of Michael N, Manlev's Peo-
ple’s National Party (PNP) had atitempted a
“"democratic socialist” program of economic
and social reform, without much success

&5 one wornman in the West Kingston ghel
to of Trench Town recalled, *Even chicken
hacks became a luxury.” Jamaica was on the
edge of bankruptcy, foreign exchange van-
ished, inflation stood at nearly 30 percent
“The survival of Jamaica was at stake,”
Prime Minister Seaga told me

|

P

Fame needs no address. A
letter from the Ivery Coast
addressed simply to “Trmmy
CIUH, Musicien en Républigue
de la Jomaigue,” reached the
well-Eriown regroe singerin
rningston in five days (Teft).

Hegpae, the souwiful and
syncopated mue of calypso and
Jamatcan folklore, began tn
famaica tn the ] 9605 because
as Cliff savs, “We needed a
Wy to express ourselves,”
Another regpae stnger, Dennis
Brown (right), demonstrotes
the point at a Kingston
CONCErt.

TAmerican misic 18 about
giris and cars, our reggae 1s
goout trith and rights,” says
CLF, whose lyrics are inspired
by the Rostafarian religion

‘Rastafari means to [ive in
nature,” Ne says, "o 5ee the
Creator in the wind and the
seq and the storm. Other
religions potnted to the shy,
and while we were lookine at
the shy, they dug up all the
pold and diamonds and went
away with them.”™



elieves the surviv
15 threatened by events on
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e holds Lthe Lhat both the Maurice
Hizhop povernment and the group that exe-
cuted Bishop in October 1983
different stapes of a2 Soviet-Cuban |.|;.:' L
' Caribbean. "It would have
reached Jamalca,” he told me last February,
explarming why Jamaica joined the U. S, @
ng Grenada's new military leadership
Sichael Manley acon
"neocolonialist” plot and believes that four
ago his PNI* government suffered a
simular, il less
Manley behieves his government was sab
J'i:@f:'-1 In his
lasses worked hand in hand with a
Uniteéd States to undermine nesded
‘Change provokes intense reaction
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liastile
reform
1n this society,” he said ruefully
[he PNF and JLP have
wrangled and

worked together within a

stem inherited from Great
Britain, But there 1sonly one partyin Parlia
ment today, In November 1983 Manlev's
PNP accused Seaga of deceit in reporting
Jamaica's financial condition while nego-
Hating with the International Monetary

called for his resignation as

Fund, and
finance minister (Seapa 15 also mnister of

|-.'1:'||.’:,|||--||-'.1r:.'

culture), Seaga promptly set a date for new
national elections, which were held Decem
ber 15, 1083

[he PNP boycotted the vote, and Seaga
wan handily, 50, or the lirst time, jamalca
has no loyval opposittion., The PINP savs it
could not participate because promised elec-
toral reforms—iss voler identi-
ly cards and ar
mclude an es
who have be
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Charismatic and controversiol, Michael
N, Maniey (below) of the People's Nationo
Party steered Jamaica to the left during

his term as-prime mintsger from (972 to

| 980, Defending his teg with Cuba, he
says, “Whether vou lilke their system or not,
they have an astonishing record tn such

|

CLiels L% |

Now {eader of a party that, because of
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sirngle seat in Parliament, e stumps the
country Lo sustain his supporters’ spirtts

uritid Lhe nect elgction.




Dressed for the hunt, Patrick Termison
5 beside hizs Labrodor retridvers on

south

stang
the l[awn of iis Grood Hope estate
of Falmouth (abowve). A _.lur:u..r_LL.rL of
Anglo-Irish descent, Tenison grows
coconuts and raises cattle and horses on
the 1 900-gore estate thaot -'If'l inated
with a British lond grant in 1743, Such
grants led to the estublishment of some
hundreds of plantations, which
flourished until .srq'.'r'.r"' ended in 1838,
As a member of the Jamoioa Cultural
Dievelopment Commission, Tenison

worhs to help islonders rediscover thetr
it’s all

culturnl roots. "In recent years

Jamaica: Hard Times, High Hopes
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" he savs
Alricans,

centered around reggas music,
"But we're a multiraciol society of
ot Indions, Scots, Chinese, and English
lr & an exciting ttime to [hve in Jamaica
wioldn't want to be anywhere else.”
Eveing his Wild Orange ligueur
(facing page, bottom) at his distillery in
the Blue Mountains, Ian Sangster says
"Bloody goo ‘. his i the stuff.” Sangst
came o r-'lc and in 1986 from hiz
native Scotland o teach chemistry, then
turned his ._-|‘.'|.| s [0 the manufocture of
[iguenrs, using local rum, friits, and
spices. His products have won three gold
1edals in international competitions



Brave deeds of warriors past live in the mernory of Col. Collin L. . Harris

(right) of Moore Town. When the British took Jamaica (n 1655, Collin's slave
forebears fled o freedom in the mountains. Masters of camouflage and ambush
the warriors, called Maroons, so harossed the Hritish that they finally gove up in
1739 and signed treaties recognizing the Maroons' independence and granting
them land in Moore Town and in the hills of the Coclipit Countrv (below).

in marijuana, or gania, smugghng. Many
were armed by political operatives of both
parties. Frustrations still blister city ghet-
tos. Finding solutions to urban problems 18
urgent. Mr. Seagd believes that centers Imk
ing job traiming, community services, and
recreation shouwld be developed 1n rural
Areas in response o these pressures

But Kingston is not all, or even mostly,
Richly lavered, the city is vibrant
with music, theater, and dance. 1t is the in-
tellectual center of Jamaica, and sometimes
astounding in its complexity, Tdeas fairly
room in all directions

Jamaica is still in search of itself. Kingz
ton throbs with debate. 1 went to Victona
Park, where, under a large tree 1n the area
known as the People's Parliament, a sizziing
prgument wias in progress

“Manley jus' {ar de people,” a PNP sup
porter stated

“Dien how he lose de election " shot back a
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“Somebody tol' vou he lost it. If all Jamai-
ca voted for Manley, he would have lost il
The CIA all a dem no wan® him.”

A loud chorus of “nos™ broke out at this

“Yeah, mon, " the PN supporter argued,
“Seaga’s a American. apyvagal

Exasperated, the Seaga advocate de
manded, “What vou means Him a Jamai-
can. Him représent de poarest constitoency

iTi dlis here countmy

HE STURDY, sometimes belligerent

independence so ingrained in Jamaicans

has deep roots in the sland’s history

“To: really understand Jamaica, you
have: to understand the hlls,” Dr. Ena
Campbel]l at the African Caribbean Insti-
tute told me. “That's where our indepen-
dence began.'

And in the hills the story of independence
begins with a group thal loday represents
fraction of the population: the
Maroons, Nothing elsein Jamaiea looks like

g tins
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Blooms for export, antiiuriums and
ather ornamental plants are grown

as part of Agro 21, jamalea’s nesw

ggricultural devetopment progrm

their Cockpit Country, the huge, virtually
townless territory that spreads through
southern Trelawny and into neighboring
parishes. The land is pitted with deep hime-
stone sinkholes, and underground streams
course everywhere. Bush-covered hum-
mocks jut up, giving the land an eéne,
mialevolent look

Three hundred wvears ago, Maroons
runawiy slaves—iought the British to a
standstill across this landscape, Today their
descendants still live here

Setting out from Falmouth on the north
coast, | headed toward the Maroon town of
Accompong on the southern edge of the
Cockpits. Past Deeside the narrow road be-
gan to wind upward, becoming increasingly
difficult. Trees and thick bush distorted the
contours of large boulders. 1t was easy to
imagine the sudden shot of 2 musket nnging
out from some hiding place. British soldiers
called this area the “land of look behind.™

In Accompong, Martin Luther Wright,
once chief of the Maroons here, =ettled down
on & couch in his modest home o talk of
ancient deeds.

The long-ago tales sound recent: "' There1s
a cave over there where we would just waait
until the soldiers passed, then open up on
them from both sides. We once wiped oul a

13

company—no, we left the commander, so he
could tell what we did."™

In 1739, after 80 vears of struggle, the
Maroons secured treaties from the British
granting them a measure of independence.
Today the Maroons, numberimg perhaps as
many as 7,000 in the Cockpits and the Blue
Mountains to the east, are still a nation with-
in a nation. But Wnght often talked of what
he wanted from the national government. |
asked whether Maroon independence was
not diminished by dependence on the gov-
ernment. "“We have treaties, and this s what
they're supposed to do,” he said.

Lorna Jones, cultural officer for Si. Eliza-
heth Parish near Accompong, put the Ma-
roons in & lareer framework: *In a sense, all

Jamaicans, all of us, are Maroons

HILE the Mother Mvrtles of Jamaica
stay in the hills, yvoung peopie are
leaving in increasing numbers. As
Loren E. Lawrence, former U, 5, Am-
bassador to Jamaica, told me, “The kids
came down to where the discos were.'

Near Mother Myrtle's farm 1 joined a
group of teenagers at a home that servesasa
bar after dark. The yvoung Jamaicans pep-
nered me with gquestions about jobs in the
States, "1 tell yvou, mon, dis place here,
nothin' fe do. Jus' work dese fizld fe no mon
ey. No life here, mon, no life,” one told me

Thousands get o AmMerica, many more
swell the Kingston ghettos. Uthers [ind an
alternative in growing manjuansa. Although
gania is illegal in Jamaica, many people are
prepared to run the risk of growing it, calling
it “the poor man's friend.”

A teenage girl dressed in what seemed her
T"_iu[|-.','j1._'..' best took me to a |_f,..'1h_:=.;1 field. Ohit-
side Bwarton we plunged into & theckly
wooded area, crossed a river by rope, and
began a two-mile uphill climb. The gird
shouted ahead to identily herself, and the

responses of nvisible watchmen echoed
through the countryside

At the held, racks of drying leaves
stretched across a small clearing. A cave

held 200 pounds of cured marjuana | asked
ane of the three VOUNE brothers who owned
the field why he grew ganja. “Iused to work
in & garage in spamnsh Town,” he told me
“Dére I make 40 dolla a week. Now if it'sa
rood year, 1l make $15,000."

Natinnal Geopraphic, Janary 195




Top-guality Jamaican ganja sells for as
muchas$1,600a pound to U. 5. consumers,
and [ was told at the U. 5. Embassy that the
1983 wholesale value of Jamaican marijua-
na in the U. 5. was 1.5 billion dollars.

Under pressure from the U. 5. govern-
ment, Jamaica has attempted a crackdown
This has met with imited success. Ironical-
v, gania money had become a major source
of foreign exchange for businesses. Prime
Minister Seaga maintains that new controls
make it more difficult for illicit marnjuana
income to be used in legitimate enterprises,
He also says that the black market for U. 5
dollars no longer flourishes. Nevertheless,
as with urban violence, containing the ganja
traffic depends on Jamaica's finding an an-
swer to its economic woes, And one of those
wioeks 15 an imbalance in foreign exchange

Mr. Seaga, who emphasizes deregula-
tion, is working to rebuild the national

economy on its four traditional bases: min-
ing (bauxite), tourism, agriculture, and
manifacturing. Ths restructuring, howev-
er, along with a severe austérity program
designed to balance the budget and a pain-
ful devaluation of the Jamaicen dollar, has
brought sharply mounting costs for trans-
portation, food, and electricity. To counter:
act that, the government has launched a
program to help underwrite food costs for
600,000 schoolchildren, nursing and preg-
nant mothers, and the elderly and indigent.
“Self-start” loans are available for people
wanting to begin theirown small businesses,

Mr. Seaga’s development strategy is re-
flected ‘in 2 mix of investment and ex-
perimentation, especially in agncultural
diversification. The fertile island already
produces world-famous coffee, ginger, pi-
mento (allspice), cocoa, and rum, It has de-
veloped two new easy-peel citrus fruits, the

Seq grass planted in bays and logoons may help restore marine life in waters
denuded by industrial and wrban pollution. Anitra Thorhoug, a marine biologist
from Florida International University (FIU), left, together with Jamaican
ologist Peter Grayle, plants the grass in a lagoon near Rocky Point, long
contmminated by dust from a bauxite plant. The pilot project was sponsored by
FIU, the L. 8. Agency for Intermational Development, and Jamaico

Jamaica! Hard Times, High Hopes
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Ortinique and the Ugli, and has created
tropicalized pedigree herds of both dairy
and beef cattle.

An Israeli investor is applying modern
technology to the growing and packing of
winter vegetables for overseas markets, and
other Jamaican/foreign partnerships are be-
ing actively encouraged. Incentives are also
being affered to local farmers to switch from
the traditional crops. Experiments in solar
power are under way. All this is aided by the
L. 5. 1983 Caribbean Basin Initiative,
which creates possibilities for ecomomic
growth in officially "designated” countries
by excluding most of their exports from
duty. Jamaica was one of the first countries
so designated

OURISM PRESENTS perhaps the
brightest picture. In 1980 political vio-
lence kept thousands of potential tour-
ists away. In 1981, partly because of an
aggressive advertising campalgn, tourist
numbers began to nudge upward agan, and
they have continued to increase every year.

From the solitude of Negril in the west to
the tropical beauty of Port Antonio in the
east, ribbons of powdery, coconut-fringed
sands quickly wash away the burdens of the
waorkaday world for Jamaicans and foreign-
ers alike, The rhythms of Jamaica's resort
areas vary and offer something for every
taste, In Negril, with a fisherman named
Happy, Isilently and contentedly watched a
splendid sunset on a virtually empty beach.
“Peace,” he murmured, perhaps as much to
himself as to me, when I lefL.

In frenetic Ocho Rios, which has become
the main destination for cruise ships,; and
where too few visitors travel the network of
inland roads that are doorways to the tradi-
tional life of the Jamaican hills, 1 watched
the organized rituals of the major hotels that
dominate the beaches, “Dese people, they
don' really see Jamaica, ya know,” o Jamai-
can named Rifle told me, “but it’s all nght,

mon, we need the money. Yeah, mon, I need
the money.” Rifle sped off toward a tourist
he had promised some black coral.

1 was prepared to dislike Montego Bay,
Jamaica's premier tourist mecca, yet found
myself enjoyving its hurly-burly pace. On the
surface it is the least “Jamaican® spot on the
island. Airplanes seem to disgorge sunseek-
ers hourly; they quickly clog Gloucester Av-
enue, the twisting intown hotel strip where
sellers of carvings, baskets, and simple wov-
en garments arrange their wares on and in
front of the fences that border the beach.

Posh hotels on lovely beaches are found
a few miles east of the city center. But
“Mo'Bay" is best enjoyved al the fine intown
public beaches where Jamairans play. There
a good sense of the ironic comes in handy, as
when watching blond secretaries being fit-
ted out in African cornrow hairstyles,

HE OLD-TIME sugar industry, Jamai-

ca's lurgest employer, poses more diffi-

cult problems than the newfangled

tourist industry. As 1 walked through
the cane fields and factory at the Appleton
Estate, where Appleton rum is produced,
1 realized how little has fundamentally
changed since the 18th century, when sugar
and slavery dominated the island’s econo-
my. Men still wield their machetes, skin
sweaty and toughened from the labor. Fires
are lighted to burn away the cane leaves be-
fore cutting.

In the factory a yeasty smell hangs every-
where. “We are still in the days of the arti-
san,” chief chemist Maurice Thlworth told
me, “guided by taste, sight, and touch.”

Butsugarisnolonger the engine of Jamai-
ca's economy. In 1980 the world price for a
pound of sugar was 29 cents. The price in
August 1984 was about 4 cents a pound. The
tiny island of Barbados produces 127,000
tons of sugar on 40,000 acres of land. Jamai-
ca on 130,000 acres produces only 220,000
tons, In 1984 about 2,000 sugar workers

High in the mountains near Ewarton a youth harvests marijuana-—-here colled
panjo—and stacks it on racks o dry. Though government ogents destroyed nearly
20 percent of the country's crop in 1983, 1,900 tons of marijucnag, with a wholesale
value of 1.5 billion dollars, found its way to the United States. U, 5. officials
estimate that drug dealers pay some 175 million dollars to thelr contacts {n
TJamaice, thus making marijuana one of the islond’s major ndustries.
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were laid off. Thus i1t comes as no surprise
that many jslanders wonder if they have
been “delivered™ as promised

“INo better fish, no better barrel™—one
government hardly any better than another.
This Jamaican proverh reflects the skepti-
cism that exists even among Jamaicans who
voled for the JLP

HE RASTAFARIANS, of whom there
gre thousands in Jamaicn, believe thal
what is needed will not be offered by any
government in powier. Rastafarian sing-
¢r Bunny Wailer hixed his eves hard oen me
and disdainfully dismissed all politicians.
"“Power, mon. Dey wan' me to know dere
power, Let dem make one pea seed dal
erows, and 1 fall down and worship dem.”
Novisitor to Jamaica will fail to notice the
Rastafarians, or "Rastas.” They are most
aften spotted by their “dreadlocks,” hair
allowed to grow without combing until it
twists and mats into sun-reddened locks that
sometimes dangle below the waist
Rastafarians believe Jamaica is *Baby-
lon,™ a hell that cannot he reformed. Life is
dreadful, thus "dread.” Salvation lies in a
heaven not in the sky but in Afnica, where
they seek repatriation. They believe that
Lrod, whom they call Jah, was incarnated as
the late Emperor of Ethiopia, Haile Selas-
sie. Many believe he lives and walks today
A% a man among men i & different identity.
[ staved for severnl days with a Rasta-
farian couple and began to acguire a vocab-
ulary that, while specifically Rastatarian,
also reflected much that T had come to ad
mire about jamaica
“Tand I give thanks for thisthat vou give,”
my host, Tony Cole, said when 1 left 2ome
maney to help with food and ublittes. T he
pronoun is doubled becpuse Rastifarans
believe you must refer to both God and the
human who live together in each person
*Cool runnings,” Tony called out when | left
him. 1t is a slang good-bye, but also seems to
be hoth blessing and encouragement
Serjous discussion with a Rasta 1s a “rea-
soning. " If other Rastas are around, the
mayv shout approval of ideas or, even when
they disagree, may express approval of the
WAY AN issue is reasoned.
I reasoned over several davs with Kas-
tafarian poet Carl (avle, who writes

| 58

Afternoon teq, served agoinst o
hachidrop of booming surf and pigeoans
(above), is part of the daily ritual at
T'rident Villag and Flotel near Port
Antormip, Perched on g cprad promontory
(right), the hotel's [wrurious
accommadaetions include individual
villas and an “tmperial saite™ i rents
for §480 a might i1 the winier s2gson
famuica budder BEarl Levy constructed
the hotel {n 1967 and saw 1 nearly
destroved by @ hurricane (n J980, "5 1
had the pleasure of butlding it again,”™ he
sipys. T prefer to put my mongy tnto
concrete.” If tourists keap putting their
money into Jeamaican vacotions, e
cOLnEry mudy have a brighter future

Ntional Creographice, January (983







brilliantly of urban Jamaica and modern Ja-
maican music. 1 told Carl 1 did not think
Haile Selassie was God, and 1 thought he
was dead, “Life can't dead,” Carl reasoned,
‘yacan't see life, va know. It'sa man you ses
movin' you call life.”

Most Rastafarians are grouped into orga-
nizations. To visit the Bobo Ashantis, I fol-
lowed the sound of drums rolling down a hill
in Bull Bay. T came on a structure painted in
the Rasta colors of red, gold, and green. At
the entrance 1 tried to reason with several
puardians, seeking permission to enter. 1
was cventually allowed in, but not before 1
had been told seversl times, “This is not Ja-
maica, this is Jnh-mekva [God made here],"

They sing the Psalms of the Hible, the
drums providing a pulsating, hypnotic base
to their music. It is a music that forms the
base of reggae. Reggae is a synthesis of Afri-
can, Caribbean, and black American music.
It is a music that reflects the raw edges of the
ghettos. When ghetto gangs were known as
"“rude boys, " their music was “rude,” outlaw
in itz stance. Consider Desmond Dekker's
“Shantytown (007)":*

And the rude bovs go a wail . .

Cause them out of jail

Rude bovs cannaot fail

Catse them must get hail

Ooh, dem a loot, dem a shoot, dem a
wail, vhanty town.

Reggae was embraced by the Rastas and
has propelled Rastafarian influence on and
off the island. The songs retain the ghetto
anger, but a biblical vision, drawn largely
from the Old Testament and the Book of
Revelation, bhas been added, as in Rasta
prophet Bob Marley's poignant and popular
“Redemption Song™: 1

Old pivates yes they vob |

Sold I to the mevchant ships . . .

But my hand was made sirong

By the hand of the Almighty

We forward i this generation
triumphanily.

“Now music,” or the "now psalms,” Carl
Gaylecalled reggae, which led me to wonder
whether the nowness, and the growing com-
mercial success of reggae, did not endanger

* 0 Ackes Music, Inc
T & Bob Marley Muosic, Lid
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its spiritual values. I put this question to reg-
gae superstar Jimmy CLff on the porch steps
of his home in New Kingston. Jimmy once
embraced Islam, but I noticed the beginning
twists of dreadlocks. Jimmy ducked the
question of whether he is Rasta now but ac-
knowledged: “Commercialism creepin’ into
the music, but it still maintain the roots be-
cause I and T are the roots, 1 and 1 are David
[King David of Israel] who are musician. 1
and I are David right now."

Theregeae group Chalice lays no claim to
biblical guidance, but the yard where I met
them was crowded too. I could hear a bass
guitar behind the house. Wayne Armond,
lerd guitarist for the group, told me, "“While
we believe regzae music 1s Rasta music, we
also think it's Jamaican music.”

AYNE'S REMARK helped open my

mind to the reach of reggae. The real

base of reggzae is not Rasta but Jamai-

ca. Strip Rastafarianism to its basics,

and you are in anvy one of the countless

churches that fill up each Sunday around the

island. The Rastas themselves are changing

now, wrestling with what it means to stay in

Jamaica with little chance of finding heaven

in Africa, Though repatriation to Africa is

still the dream, the rehabilitation of Jamaica
is alzo talked of frequently,

The island motto, "Outl of many, one
people,” is not to be mocked. The only real
tradition iz synthesis. New processes con-
stantlyunfold, giving Jamaica an exceplion-
al vigor, even when it seems weakest.

“Come back to Jamaica. . . . Come back
to the way things used to be.” This slogan on
American television won the island a dra-
matic increase in tourists. But the reality of
Jamaica is not that simple, Many things do
stay the same: the beauty, the warmth of Ja-
maica’s people, the splendid beaches. But
Jamaica, ever changing as it works out its
destiny, is not Lhe way it used to be.

Come to Jamaica. And, as | was advised
when I first arrived, "Don't miss the magic.
Get off the main roads and beaches.” Look
for the change and that Anancy web of cul-
ture, its fibers woven everywhere, stronger
and more protective than its delicacy sug-
gests, Jamaica is 4 special island, some part
of which I'll always carry with me. Jamaica
or Jah-mekya, cool runnings. 0

National Geographic, January [985
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An extraordinary television
series begins a new season

5 TELEVISION KEEPSs TIME, two
decades add up toseveral eternities. Yet
this month the Society begins its 20th vear of
National Geographic Specials by telecasting
“Land of the Tiger.” In 1965 such a future
seemed remote.

Melwille Bell Grosvenor, then President
of the Society, and his successor, Melvin M
Pavne, were determined to launch National
Geographic into color television, as it was
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rapidly moving from expensive novelty to
affordable reality for the millions.

The commercial networks were skeptical
that color documentaries could draw sizable
prime-time audiences, and they were hesi-
tant to allow anv outside organization full
editorial control. Nevertheless, sponsors
were lined up, and the Society's first pro-
gram, “Americans on Everest,” was aired
by CES September 10, 1965.

Nine vears of Specialz followed on com-
mercial television, a remarkable record

given the short life span of most series.

National Geographic Specials were not
renewed for the 1974-75 season, and we
were swamped with letters expressing frus-
tration and anger at the cancellation. The
next season the series was back on the
air, this time on the Public Broadcasting
Service, with new programming and new
pariners: WQELYPittsburgh and Gulf Oil
Corporation, now part of Chevron,

“The Incredible Muochine,” our very first
program on PBS stations, became the maost
widelhy watched program ever shown on
public televizsion, since surpassed only by
another Society Speciul, “The Sharks.™

High ratings are gratifving—13 of the top
25 most watched evening programs ever
shown an PBS have been Society Specials—
but with us rating= are secondary to content.
Naturally, we strive to reach large audi-
ences, but we do not live or perish by the
numbers game.

We remard our television viewers as a
highly intelligent, thinking audience, as
does Gulf Oil, whose financial support has
been extremely generous. With such back-
ing, the National Geographic-WOQED/
Pittsburgh team has produced excellent,
well-received films that range the world in
subject matter and treatment.

society Specials have won nearly 200
awards, including 12 Emmy=. More impor-
tant, | think, we have proved that Ameri-
can auadiences truly appreciate gquality
progromming. More and more, fine docu-
mentaries are appearing on both PBS and
commercial TV,

Cur Lhrector of Television, Dennis Kane,
has been involved through almost all the ups
and downs. He savs, “In a way, we are just
beginning, We have our vision for the fu-
ture, and we will de a lot more."™

I agree. As they sav, “Stay tuned.”

Lt AL soirii

PRESIDENT, NATIONAL GEOURAPMIC SOCIETY




rﬁ%m whose ruler the tiger is rarely seen. And a fearedd
ancient Chi w iions 6 nld are being shared with New World friends.
Ireland, whEJ‘E horses. quick as the wm:l race through the: misty countrysice: And run

away with hearts.
And m the fronter of a future world. where miracle machines extend cursenses And stretch

l::ur minds.

They'e the new National ials on PBS. Frrrlured by the f“’“"’"
National Geo?apl'uc Society an WEEDJ insburgh. And brow
o ru enth vear by Gulf Oil Corporation. now a par of E"-'r::m_
5 e

levision that will open your mind o another time. Another place

LAND OF THE TIGER - FOUR AMERICANS IN CHINA - BALLAD OF THE IRISH HORSE - MIRACULOUS MACHINES
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Members Forum

Dallas

A mast interesting article and photographic story
about Dallas (September 1984). Griffin Smith
told us tenriy evervthing, incleding who found-
edl that great city, John Neely Bryan. But he
failed to tell us—where did Dallas get its name?
Eric Tainter

Walnut Creek, Califomia

The ortpitn s uncertain. The settlement moy have
been named for Commodove Alexander Dallas, a
friend of a riverboal caploinwho was an wisociate
ufjuhu._’l-’ce.ﬂy Hr:ru'}l- Dallis {;'.r.l-lm!:..' wUvgy mameil
in 1846 for George MifMlie Dallas, Jomes K.
Poik's Vice President,

Your article on my hometown of Diallas T found
hiased, myopic, and frequently offensive. 1 can-
mot understand why Grflfin Smith chose o per-
petuate the plastic banality of North Dallas and
its suburbs. He virtually ignored Dallas’s south-
ern sector and the Hispanic population. Where
are the tidbits on Glen Onaks, Redbird Heights,
Ressler Park, and Wynnewood Hills—integrat-
ed neighborhoods that rival any in North Dallas
in beauty? The southern subuarbs may vet be
siumbering, but they wait on the brink of explo-
sive development. Dallas, as a whole, 15 a great
city to settle in and raise the all-American family.
De not malign us by dividing us.
Charles Edward Turner 11
Dallas, Texas

Kudoz galore for “Dallas!™ by Griffin Smith, Ir.,

along with the dluminating photographs, 1t was

a great experience o rend it to the blind and
print-handicapped lsteners on Insight Radio

Alice Brickach

Providence, Rhode leland

I hate to inform vou that the fur jackel being pre-
sented by Mary Kay (page 285) 15 not n mink, bat
an inexpensive blue fox jacket.

Marvin . Tarlow

Tarlow's Furs, Inc.
san Jose, California

Mary Kay Cosmetics, which confirmed the origs-
mai identification, gives both mink and fox as
sales grrards. You're nght—this one wwas fox.,

Manatees

In vour September 1984 article entitied “Man
and Manatee," Dir, White states that the manates

Arnel's baby was born tadl first. T have read of this
type of birth in dolphins. However, on page 416
there i3 a sequence of photos showing a haby
manatee being born head first! It also states that
from the time the haby broke the amniotic sac
with its nose 1o the time it was released was an
interval of two hours, How did it breathe during
that time?
Brian Smith
Stevensville, Montana

Most scientists believe faal forst 15 the wormal
method, but fme manalee births have been ob-
revved, Hurmcane veceived oxvgen through the
wmbilrcgl cord until separation from the molher.

Muanatees are being used to clear Lake Kariba,

between Zambii and Zimbabwe, of the vegeta-
tion that clogs it

Patrick J. M. Bury

Dublin, Treland

leeland

“leelund's Wild Glacier-born River"” (September

1984} was another stunning adventure. Jules

Verne Uoursey Lo the Center of the Earthy would
have been proud.

Richard Hansen

Appleton, Wisconsin

Topsoil
I just finished your excellent article on the soils of
America (September 1984) and how we treat
them. Having lived at the head of Lake Pepin for
2 vears, | am well aware of the devastation
caused by erosion and siltation. Lake Pepin is
stlting mn ol an average rate of an inch a vear and
is in the process of becoming one of the cleanest
mud puddies on earth, In 1978, Plerce County
Furmers' Union passed a proposal that =oil and
witler conservation be made a requirement for
participation in the farm support program. The
proposal was written into the Natonal Farmers'
Union program for that vear. Senator Bill Arm-
strong s sodbuster bill deserves the support of ev-
ery American who now enjoyvs the abundance of
this landl. It was mitiated by the farmers and will
b thie first move in taking the government out of
the business of subsidizing those who lay wnste
the lands and waters of this nation.
Lloyd V. Spriggle
Bay City, Wisconsin

Your article should make farm and nonfarm peo-
ple alike aware of the urgent need to protect one
of our most precious malural resources—soil
However, | was disappointed not 1o read even
one worrd about the efforts of Soil Conservation
Dhstricts, which work cooperatively with the Soil

Nutional Geographic, Jaruary [985




Color your San Dlego vacation

-t

black and white.

Color it spectacular with Shamu” the killer  penguins call it home. And color it fun with
whale whose accomplishments go bevond  a day of ever-changing shows, dazens of
anything we ever dreamed possible, Colorit  adventures and thousands of sea creatures
fantastic with America’s most-talked-about  to discover and touch and feed. Plan a visit
attraction, the Penguin Encounter”. . an icy L ":--; a World. Your 5: Al ]'}I'l-:,, 0 vacation just
cross-section of Antarctica so real that 400  won't be complete without it.

SeaWorld ‘3



Conservation Service but rarely get their just

recognition becnuse few take time to distinguish
between the two organizations

Kathryn A. Weaver

Idahe Falls, idaho

£t tu, Geographic? In the early 1950s T read
somewhere that Patrick Henry had said, “He 15
the greatest patriot who stops the most zullies"
{page 376). Making as many as n dozen conserva-
tion speeches a week, T gleefully quoted Henry
right and left. T wanted documentation, but net-
ther the Libriry of Congress nor the Soil Conser-
vation Service could find proof that Patrick

Henry ever said it
i William Voigt, Jr.
Bisckshear, Georgin

Since the Virginiagn was a noted orator, nol a
writer, most of the guotes attributed to him are
the recollections of evewitnesses. Such heariav is
very difficull bo verify.

Puffer Fish

“The Preposterous Puifer” (August 1984) was
fascinating. Although there is no firmly proven
antidote to the tetrodotoxin, there i hope, Re-
cent experience with 16 cases of poisoning by the
species - Sphaeroides maculatus and Arvothron
siellatus in Alexandra Hospital, Singapore, has
shown that anti-cholinesterase drugs such as
edrophonium and neastigmine produce dramat-
ic improvement of symptoms and may be life-

saving, H.S. Lim, M.D).
3. K. Chew, M.D.
Sngapare

Colorado

The exquisite autumn photograph of & quaking
aspen stand (August 1984) illustrates an interest-
ing uspect of the population genetics of that spe-
cies. Onee established, aspen seedlings tend to
reproduce themselves vegetatively by root suck-
ering. Inthis manner, large clurnps of genetically
ientical trees develop around the original seed-
ling. Many stands in the Rockics and other re-
gions of the West actually comprise extensive
mosaics of such clones. In the photograph. the
trees with leaves remaining are gll members of a
clone that differs from its neighbors in the physi-
clogy and tming of leaf absciszion.
Crary AL Ritchie
Olvmpia, Washington

Central Rockies Map

Using dogs to haul tepees was an impossibility.
The tepee, u large conical lodge made of heavy
skins, came onto the Indian village scene after
the arrival of the Spanish horse. Long poles at-
tached to the sides of the horse formed the simple
but effective travois, the only siritable means for

transporting a heavy tepee. However, dogs were
used for carryving components of the wickiup, a
much smaller dwelling used by many Indians.
Leo Kimmett
Canon City, Colorado
Great Platns Indians were dependent on the buf
Salo for food, clothing, and shelter (buffalo-skin
lepees) before the arrival af the horse. A stvong
dogconld dragas much as 75 pounds on a tratvois,
antd @ smardl Lo pee made of six fo eight buffalo hides
wiad the maximum load, With the arrival of the
liorse, able (o hanl some 300 pownids, the averdge
side of o Lepee grow lavger, from 12 to 20 skins.

Burma

I greatly enjoved vour perceptive article on Bur-
main the July 1984 Geocerariic. What particu-
lariy attracted my attention, however, was vour
account of the return of the four small Pyu
bronezes to Burmn

I'was involved briefly with what canonly have
been those same bronzes. In 1968 or early 1569,
Dentson University in Granville, Ohlo, decided
to photograph Burmese art objects and antigui-
ties invarious collections in the United States and
send a set of color slides to Burma. The slides
weresent through the U, S. Information Agency.
I'was the embassy political counselor at the time.

The slides were presented to some highly ap-
preciative Burmese academics. A few days lnter,
one of them contacted us in considerable agita-
tion. Among the slides was o photograph of four
small Pyu bronzes that had been discovered nenr
Prome a veir oF so earhier, and had almost imme-
diatelv heen stolen,

I cabled the Department of State and asked if
they would check to find out where the bronzes
were located and how they might be recovered.

Denison reported that the figures were in the
personal collection of o private individual. He
did not contest the claim that the bronzes had
been stolen but insisted he had acquired them
legally. He indicated hiz willingness to leave
instructions In his ‘will for the return of the
bronees to Burma after his death.

And that's where the story ended—at least un-
til 1 read yvour article. I'm delighted to learn that
the Pyu bronres have finolly, after 16 vears,
tound their way back to Burma.

Edward C. Ingraham
Bethesda, Maryland

Letters should be uddressed to Members Forum,
National Geographic Magoazine, Boy 37448,
Washington, D. C. 20013, and should include
sender's address amd telephone number. Not all
letters can be used. Those that are will aften be
edited and excerpied.

National Geographic, January 1985
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Nissan is truly a company in mation,
one of the largest automakers in
the world. You know Nissan by the

Datsun cars and trucks they've buiit.

Nissan. A company constantly striving to be better,
faster, first. A company whose technology goes
way beyond transportation. In the United States,
we call it “Major Motion.” Nissan has always been

performance oriented. TH E
This is evidenced by the

creation and development

of the awesome Z car. A

sportscar that began a racing Fun 50
heritage second to none.
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Yet Nissan is no stranger to economy. The economical and
efficient Sentra quickly became America’s leading import.

Nissan's also the company that redefined trucking by
inventing the compact truck and perfecting the King Cab.
But rather than rest on its laurels, Nissan is always moving.
Always progressing, Constantly improving. Today Nissan
technology is at work developing new, even more efficient
power sources, pollution-free fuels, hybrid engines and
electric cars. Now, for uniformity worldwide, Nissan has
changed the name of all its cars and trucks. Known in the
United States as Datsun, they will now bear the name of
the parent company: Nissan. Nissan: a worldwide auto-
motive company that takes motion to its final evolution.
That's why everyone in America now has a choice between

pEDPLE just tranﬁpt}rtatmn .Or
the thrill of “Major Motion.”
This message has been

brought to you by Nissan
YEA“S Motor Corporation in U.S.A., authorized
distributor for Nissan Ltd., Japan.

s NISSAN
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Now.
For the future.

Technology s moving faster
than saence fiction, And, its more
exciting. But to be part of it —to
make it work —we have to leam.
We have to grow.

The Air Force has thousands of
fascinating opportunities. Many in
technologies still being developed.
But, t1}.'0 Ammr_ans will be left

th:;ﬁ re not prepared.

It takes training 10 use
technology. The Air Force offers
such training. But only to those
who can handle it. Those who have
taken advanced courses n math
and scence,

We've got a choice, America’s
youth can watch technologica
deveiopments being made, Or thﬂ',r
can help make them. Encou
our children to AIM HIGH. To H:Idlz
the tough courses. Then they || be
equipped to tackle the future.

America and the Air Force of
tomorrow are depending on them.

A great way of life.




We're developing

one of our community’s
most valuable resources

At Goodwill Industries, we're
developing one of our commun-
itv's most valuable resources.
Our business 1s training dis-
abled adults for work.

In Goodwill Industries’ job train-
ing programs, disabled adults
learn the job and interpersonal
skills they need to compete suc-
cessfully in the working world.
Then, with the help of local busi-
nesses and industries, thevre
getting the chance to put their
talents to work. In on-the-job
training programs. In sheltered
workshop programs. And full-
time jobs. Theyre becoming
taxpavers instead of tax users.
Theyre gaining self-respect, as
well as the respect of their
co-workers and emplovers.

Goodwill Industries’ job training
programs work. For disabled
people. For business. And for
our community.

Goodwill Industries

Our business works. So people can. |




On Assignment

HERE'S MORE than meets the eve in this

snapshot of Francine “Penny™ Patterson
and Ronald H. Cohn below left). The pho
tographeris Koko, a gorilla who has been ther
student of American Sign Lanpuage for the
past 12 vears, Koko proved that gorillas can be
shutterbugs when she took her sel{-portrait for
MNATIONAL
GEOGRAPHIC (below right), “She learned how
o use 4 camera by watching me,” explains

LCohn, who documents the gorilla lanpuape

the cover of the Octobher 1978

project with photographs and videotape
‘Rokowantstodo what ] fia, |'.1'-.|_‘- 5. RO OCCH
sionallv thev reverse roles (hottom), A molecu-
lar biologist, Cohn recemved his dootorate from
the University of Illinois and taught electron
microscopy there. He pursued a fellowship at
stanford University, where Patterson carned
her doctorate in developmental psycholom
with her study of Koko and a male gorilla, Mi
since leaving Stanford, the

':hu.Lr.'..' srieniists

have made the project a lifelong commitment
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Dogan. Harpry Eagle:  Coewws: Herpin
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A photographic heritage for all generations.

Keturnmg with a fresh branch, a harpy eagie
brakes to land at its nest, over 120 feet above the
forest floor, A silk-cotton tree lowering above the
rain forest canopy provides the favored nesting site
for these majestic birds

This formmdabie eagle deftly maneuvers through
the forest canopy to capture monkeys, sloths; and
other small animals for its prev. Widely scattered.
with its numbers continuously decreasing, this
'llflju_.-.'!'ai[_ll_'l..'.“.'. raplior in s 1‘.Fi1Llrﬂ| ETIVITOMTETL 18
a mare sight.

The hampy eagie could never be brougnt back
should it vanish completely. And while photogra-
phy can record it for postenty, more importantly
photography can help save it and the rest of wildlife.

Fhotography is an invaluable research tool, es-
pecially when studving a creature as elusive and
remote as the harpy eagle. Photography can also
help alert people to the plight of the harpy and

petter understanding of this largest
of the world’s eagles

And understanding s perhaps the single most
mmportant factor in saving the harpy eagle and all
ol wildhte -

CHOLITAET &4

FD 150-600mm 1/5.6L

Canon

Images for all time




Whirlpool washers and dryers
help lighten your work load.

Whirlpool ® washers and
dryvers are designed o make
Laundry day less of 2 chore..
andd make vour world a lictle
casier

Let us tell vou how:

A variety of cg:::las

for a variety of fabrics.

Rest assured that
every Whirlpool washer is
designed to be tough on
dirt, vet gentle on today’s
fabrics. We
have a cyele
fOr peTma-
NCAE Press
that helps
prevent
wrinkles. A gentle eyvcle tor
delicate knits. An adjustable
water level control that lets
vou use ondy' the right
amount of water and energy,
Even controls that allow
viou o select the right water
temiperature, and agitation
and spin specds. And on our
models with Solid State con-
trols, vou can do i all at the
touch of a finger.
W have selt-

cleaning lint filters tha
o this messy job for
vou. Even washoers that
dispense bleach and
abric solteners
automatically; at
the right time, and
in the right way \

Dryers that take it easy
on your clothes...and you.

Whirlpool dryvers offer
a variety of features that can
nutke the other hall of laun.
dry day casicr, too, There's a
Tumble Press™ setting that
helps cut down on ironing, A
speciit] setting for vour wash-
able knits. And because there
are so muny different Eibrics,
Whirlpool drvers are avail-
able with up to four different
remperature levels.

Sizes and capacities
for any size home.

Diflerent famihies have
different hnndry necds.
That's why Whirlpool wash:
ers and drvers are available

in a wide varicty of styles. We

have washoers that can handle
iy o I8 1hs, of heavy @hric

and denim And a Thin Twin®

Liundry svstem that's
smull enough to fitino a
standard-sized Closet..and
still dr a big job.

A promise of quality
that we stand behind.
Every Whirlpool

appliance is backed by our
prommise of good, honest
quality It's a promise that
we're proud of, and we sup-
port it with helptul pro-
grams that include our toll-
free, 249-hour Cool-Linge™
service” 1o us, its just
another way we can save
vou some timeand make

vour world a little casier,
“Coal] BH- 2541 A

b Adaskin gawd Hgwadi S 2530121
Ly MEacbuigeaey, MOMGAZ- 2R 40

>
Whirlpéol

Making your world a little easier
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They were revolutionanes lot has changed. And the of $225 when you order

fromthe beginning. Because  changes are simply an AM/FM radio, rear
they were created o be beautiful. Aries now adds 3 window defroster, power
better steering,
s REVOLUTIONARIES. ::
than any matic
SIX-passenger cars you sophisticated new look to speed conltrol, tilt steering
could buy. Last year, for a proven tradition of wheel, and other popular
example, they had the low- 14 billion front-whesl- options™
est shicker prices, the dnve miles. Ask any of over 400,000
highest EPA mileage rating, But the changes aren't American families who've
the longest warranties, and just cosmetic. This year, owned Aries what they think.
solid resale records” They Aries LE gives you over 40 Then ask your Dodge dealer
were true rev- ' standard fea- about buy ng or leasing a
olutionaries — \!,ﬂ tures. Some new Anes. It's traditional
Aries 2-door, - e« /Jimprove- K-car value in a beautitul
d4-door,and | ments and new style that makes Aries
wagon. . innovations— 2-door, 4-doaor, and wagon
For 1985, . bothstandard  true revolutionanes
all the prach- and optional. again for 1985.
cality under And, with
the sheet- offerings like AM
metal has remained intact. the Premium Equipment AMERICAMN
But in the sheetmetal, a Discount Package, savings REVOLUTION
*1984 6-passe model comparisons: fowest base and comparably eguipped sticker prices: highes!

r
mileage —28 Eﬁ est. mpg, used for comparison, aciual mpg varied depending on speed, disfance
dnd weather; fongesl warranty —5 years/50,000 miles, whichever came lirst. Limiled warranty on
gfweﬂmin and ouler body rust-through, excluded leases, deductible applied. Dealer supplied details.
Aries LE savings based on sticker prices of package items if purchased separalely. Ask for details.
UCKLE LIP FOR SAFETY
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