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OR 20 YEARS our familv's water needs
Fhaw: been generously and graciously
supplied by a loval, chlorine-free well;
its water is so satisfving that a son long gone
from home returns regularly to fill jues for
drinking. Recently the press of more neigh-
hors and heaven knows what other new de-
manids have so lowered the water table that
we must now ration our precious nectar, 5o
far the only thing to suffer i< our lawn,

We are not alone. Mozt Americans have
always taken for granted plentiful, pure, in-
expensive water. Just as we no longer enjoy
cheap gasoline, a day i1s coming when we
will pay dearly for water. Not that there 1s
less of it—we simply use more than ever,
and it i1sn't alwavs where we want it.

This month the GEoGRAPHIC looks at one
of the most controversial water battles in the
United States today—the tug-ol-war over
California’s Mono Lake. More than 150 par-
ties are involved in legal acton over how
miuch of the waters that feed this lovely sa-
line-Sierra lake, a hatchery for 95 percent of
the state's California gulls and a feeding
station for milhons of other hirds. should be
diverted to the faucets of Los Angeles

The city's Department of Water and Pow-
er says the withdrawals will not destroy the
lake. Environmentalists charge they will.

Two-thirds of southern California®s wa-
ter must be brought from the north or across
the desert and over the mountains from the
Colorado River. When the Central Arizona
Project goes on line in 1985, Arizona will
take each yvear 660,000 acre-feet of Colorado
River water now used by California. This
must be replaced, and alot more provided to
fill a growing need, An ambitious plan fora
new canal to divert more water from the
north has stirred opposition from northern-
ers who, remembering the drought of 1977,
don't want their water pipet south, Califor-
nia voters will be asked to decide the canal's
fate next June

The problem is certainly not limited to
California or my well. Across the nation the
water table drops. Each of us now uses 2,000
gallons a day for domestic, agricultural, and
industrial purposes, twice the 1940 rate.

We will not send our son away without
water, and Californians will not go thirsty,
but there will be many more Mono Lake-
type battles ahead as our most precious

resoyrce Erﬂ'lu"i’b l."'.i'll'l‘ ‘:H'.El:'{l 2 :‘ E :'

EOTTON

NATIONAL
GEOGRAPHIC

HE AR o dmal, SRR FAl SEdiFii = i

IlIIlll""l’r ERT Y TR AL RO L BT

BRSO rD=, | HiTawmd ! Pmii L liieEigs=l AElliaqs

October 1931

Crosscurrents Sweep

the Indian Ocean 422
Big-power politics swirl aroumd little-known,
idvilic, hardscrabble island nations [ving along

some of the world's most strategic sea-lanes.
Bart McDowell and Steve Raymer assess what is

happening from the Maldives to Madagascar.

People of Fire and Fervor 438

High in Pakistan's Hindu Kush, the Kalash—
numbering only 3,000—preserve a unigue culture.
Debra Denker describes her adoption into the
tribe, photographaed by Steve MeCurry,

Columbia Closes a Circle 474

Our Phenomenal First Flight 498

Author Tom Wolfe traces the space shuttle back to
experimental rocket planes of a generation ago.
Astronauts John W, Young and Robert L. Crippen
recount their near-perfect April launch and
landing, which opened a riow erg of man in space.
With paintings by Ken Dallison.

Mono Lake’s Troubled Waters so4
and Far-flving Phalaropes szo0

A High Sierra salt loke dwindles away as
freshwater streams that once fed it flow instead

to the teps of Los Angeles. Gordon Young

and photographer Craig Aurness document a
mounting Californio war of water and words.
Ornithologist foseph K. Jehl, Jr., studies the clouds
of sandpiper-like Wilson's phalaropes that feed

at Mono Lake on their way 1o South America

New Finds at Aphrodisias 327
Dedicated to the goddess of love and fertility,
this ancient city in Turkey vields more stunning

works of art. Excavation director Kenan T, Erim
and photographer David Brill reveal the glories.

] Climbed Everest Alone zs2

Remnhold Messner breaks physical and memtal
barriers to reach the summit of the world.
With photographs by the author and Nena Holguin

COVER: Riding twin columns of fire, Columbia
rockets into history on its maiden flight. Photo
by Jon Schneeberger, National Geographic staff.

421






By BART McDOWEL.I

iphs by STEVE RAYMER

N IR

Photogr

otnategic

LONE among the gredat seas of the
world, the Indian (lcean spawns
currents that reverse themselves as
sepsons change, In its southwestern

reaches, where the Aculhas Current collide

with South Atlantic rallers, waves may
build 70 feet high. Even in the usually tran
gquil doldrums, a U, 5. Navy othcer recentiy
reported what looked ke smoke off his
bow; under closer examination it appeared
to be the boiling of an undersea volcano

It ha= always been a restless gmiant, this
indian Ocean; beautiful, violent, often mys-

tifving. But today, ssmbolically at least, i

simmers as never hefore

Many supertankers have outgrown the
suez Cangl, and some 80 percent of the stra
tegic minerals consumed by the United
States, Europe., and Japan cross these
waters, in cargo shps “nose to tal, os one
skipper put it. Scanning these sea-lanes with
nervous radar eves, a beefed-up Soviet pres-
ence {some ) vessels inciuding the hkKes of

the 38 000-ton carrier MWinsk) faces g 1. 5

flest of—sometimes—3i0 sl Ips] TWO CAITIET
rroups and one amphibious group

=outh Yemen's Aden and the =land of 5o0-
colra, Eihiopin’s Dahlak, and, ironically
the U. S-built Vietnamese base at Cam
Ranh Bay supply Soviet men-of-war. Fa
cilities on the British atoll of Dhego Garcig
support the L. 5. fleet. Warships of France,
nolug, and Australia also patrol these vital
waters, A fizsherman on the Madagascar
coast told me of “suddenly lookinge into the
LACE Of 3 peEnscom -whose submarine 1 do
not know."

Little wonder, then, that whatever thei
zsize, the vared island groups scatieréed
between Indin and Adnca loom larger each

day in anyv assessment of prospects for world

stability and peace. Some of them hold

prime natural sites-for gir or naval bases

the United States maneuser for tnfilednce :
iFl WilliArs [.';_r.:llu_.'|| |"-||..:l_|i. IFiLicry 0! '.-Ii.l. "[I-II":."'.'I:El.”-.'-.”.IL F."I.l:'.' rl.ltt_r-lli'" AL LHOTIS O
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ROGUE WAVE rising above an
enormous trough breaks over the
supertanker Esso Nederland, loaded
with Persian Gulf crude oil off the
Cape of Good Hope, as it makes its
way with the powerful Agulhas
Crrrent.  aowees snsdns 720
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MALDIVES

(Conbinued from e 423 ) new reels
themseives are occasionally discovered,
some of them hazardous to deep-draft tank-
ers. It 1s doubtful that all such finding= are
reported promptly to Western navigators,
for more Lhan halt the world's 400 hydro
graphic ships belong to the Soviet Nawvy

The Indian Ocean has moved on its ticles

Arah merchants and MPortuguese conoguie
OFs; MISSIONATIES, WArTiors, slavers, pirates,
and smugelers. But history seems o bave
shghted even some of the oCGAn 'S MAJor 1s
nds=. Probably not one American in a thou-
sand knows where to find Male, Victoria,
Port-Louals, Antananarivo, and Moronl in
the Indian (Jcean. 1hey are the capitals of

jit IrIlI-.'| I.'I||!1"I! 1'||._|i|i"-.|'n "':I_':. |,'._'|l_'|1'|,'_-_
Mauritius, Madagascar, and Comoros
Fhotographer Steve Ravmer and T visited
them all ina toursome months aeo that took
us from Cape Town to Perth, Sri Lanka, and
the Perstan (rull. Along the wav we encoun-
tered vacabioning “begutiful people”; sun-
burned agents from the USSR North
kRorea, East Germany, and Cuba; gung ho
L. & marnnes and satlors; and abject 1siand-
ers uprooted in the game of strategic chess
We found -|:~]|:Lr.-.f-- cultures, some of the
world's most spectacular scenerv—and o
paradoxica] paradise, 1hese islands pro-

duce sugar and spice and evervithing nice

{rom précious gems to perfume essence. Yet
some feel the grip ol overpopulation, ¢rip

pled economies, and socialist governments

ET US> 5TART this personalized primer
with the Maldives, a scant 400 miles
soulhwest of 3r Lankg—hot, Hat, palm

garmished, populated with 134,000 dark
and wiry people who resemble folk on the
MAln
il airport on Hulule Isbhind, 1 walchecd some
iet-larmneg German tourists go through

exhaustive cusioms Inspection. A sign lists

4. At the internation-

(]
| I
and of 2outh Ine

Coral necklaces on o velvel hlue sea. the

thousand Maldive Islands, die south from
_ili 1

dig, span 540 muiles, e southernmost

] r 15 -
atirll. Gran, a Britigh air bose wntil abon
donead mm 1976, 18 now coveted by the super
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forbidden 1mports: alcoholic  beverages,
and graven images. Islam 15 the
Fepublican government

S=vear=olid sul

s, dops,
anly relimon her
dates from 1968, when an 3
tunate was peaceful

Houses and two-ston
Viale. Along streets of white
houses bear no numbers—only names like
Honevsuckle, Everest, or Passion Flower
\ man in a sarong carries a fresh-cauphl
tuna by it= tail, Youngsters grin and hail for-
eign sallors in Lnglish, “Hello!™ Midday pe
only a small

v-abolished
buddings crowd

orid sand. the

IMAKE gruntoral

sl Frins
puddle of shade
Al the docks, satlors and Dshermen e up

their marvelously untily

meals. hane bananas in the rigging, and

cook Lthesr

biouts,

i {

gassip with fellow marmers. Theirs are the
lateen-rigeed dhomes, a Maldivian variant
of the Arab dhow thal Drought coastat trad
ers and Mushim culture 1=les, In
1153, according to legend, a saintly Moroc-
e same harbor dispelled a mischie-

ik

it thes:

CIN 11 |
vous genie and converted the king to s

Ahmed Sharee! of the sovernment office
of religtous affairs rueszed that some 300
[0 Mule Alion
10, 000—had made the pilgrmmage o Mecca,
Hetre, Islamis gentle. reflécting Sunni Shafii
teachings. Women go unveiled anc
son seems alen to the Maldivian character.
Though I asked, | never found anvone who
had ever seen two Maldivians in a fight
“INo, we just don't hke leghting,” said one

AT,

e from alone—popu
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|.1:_'_'|_- -
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Crime is rare, and the severest senténce
invoked in decades has been banishment to
pne of the thousand-plus Maldive Islands
lonly 200 are inhabited)

“Because | was once considered politi-
callv dangerous, 1 was banished for 18
maonths to anisland called Duanidu, only 500
vards long,” sald Ahmed Zaki. “I had four
raards. who were not permitted to talk with
me. Dwas notallowed to read or to write, sol
exercised morning and evening, and praveil
five times a day.”

Wheén the government changed to 4 mors
democratic regime. Mr., Zakl was relensed;
he now serves the Maldives as ambassador
to the Unitea Nations.

“Cur religion is a great influence, but so 15

Crassourrimis Sweep the Indian Ooean

Women haul and men heoave to bring
their shallow-draft fishing boats: ashore
The influence of Arab traders {5 still evi-
dent in the lines of their vessels, called
"dhomiz. " Maldivians are Muslims, haw-
ing been converted eight centuries ago.

our history, remircked Rashida Didi, the
headmistress of a girls” high school and UL S,
consular geent in Male, “We never had the
experience of being a colonv.” Although
Portuguese occupied Male for 15 vears in the
16th centurv, they were slamn to the last man
by Maldivian patriots. The British estab-
ished only a protectorate here, leaving gll
domestic matters to the Maldivians

HROUGH THE CENTURIES, island
life has changed little. The great 14th-
century Arab traveler Ibn Hatuta ol
served that “coconuts along with fish"”

e lecal diet. This is still largely
g

composed t
tiue for some 27,000 fishermen and their
families, people who depend on their
dhonts, fishing poles, and schools of skip-
jack and vellowfin tuna. Rising fuel cosis
are a4 hardship for 878 owners of motornzed
dhonis, but wind still powers 14,000 crafi
Malana is endemic to some Maldive is-
lands. asinmuch of the Indian (dcean. *But,
being ssolaled, we bave a better chance than
most in the region of ¢radicating malaria,’
notes Dr. Abdul Samad Abdullah of the
health mimistry. The republic has only mne
doctors, so selected Islanders have been
trained to make blood tests. But a Maldivian
baby's life expectancy is still only 47 vears.
Tourism now brings some prosperity; 30
of the once uninhabited Maldive Islands
have become playvgrounds for European
divers—strictly segregated from the worka-
dayv isles imhabited by Muslims. Luxury re-
sorts offer strong drnk m their bars and
pork in their restaurants, both banned on
other isles. Last vear 42.000 tourists lefl
their share of marks, francs, and lire here,
Yet lwas surpnised to fmd 20 many resort
emplovees able to speak English,
“1 worked 4t the Brtish base on (Gan,”
explmned Hassian Mohammed. "1 learned. ™
In several ways Gan was a learning expe-
rience, In 1941 a British Roval Marine hat-
talion established a base on Gan. After
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World War I1 it was expanded. Then, in
1976, as part of their withdrawal “east of
Suez,” the British closed up shop. The deéci-
ston not only disrupted the world power bal-
ance, but also some human lives

“1 was a waiter at the Gan base.” said
Moosa Rahp, “as I am here on Male. The
British paid better wages.” He now makes
530 amonth at the Alin Hotel, My wife and
five children hive on the south atoll, Addu. 1
must send monev. My father was a farmer
on {zan before the base was built, the best
farmland in the Maldives. He raised vams.™
And when the rich sml was paved ? " Father
had to work as a beggar His children
worked at the base;, nine girls and three
hovs, Only | am working now. . "

In 1577 the Russians tried to lease the Gan
base for a million dollarsa vear, but the Mal-
dives refused. "We want no bases for any
country,” explains H. A. Manku, director
of information and broadcasting, “ Perhaps
the airfield can be used for tourist planes,
We still hope to make use of Gan."” Caretak-
ers now tend empty barracks and cut back
verdure encroaching on the runwavs., The
best air facilitv in the Indian Ocean remains
essentially a ghost base.

But the: Russians aren't idle. The
U.5. 5. K. has provided scholarships to Mal-
divian students at Patrice Lumumba Uni-
versity in Moscow. “But I won't go back!™
insisted pretty Shahida Zubair, just re-
turned from a vear of premedical courses
there, “Too cold! And boring—all about the
Cctober Revolution and Lemn.™

LY WEST fromthe Maldives 1,400 miles

to the Sevchelles: A traveler feels the dis-

tance from India and nearness of Africa,
still 1. 100 miles away. People look Negrod,
speak the languages of onetime colonial
masters, and express a former colony's an-
ger, sophistication, and taste for creature
comforts. In the Maldives fresh vegetables
come from 5Sr1 Lanka and Coca-Cola from
singapore; in the Sevchelles they come from
Kenva and South Afrnca.

“But we have no diplomatic relations
with South Africa,” insists an official.

Politically, the Seyvchelles have a leftist
government with a defense force reliant on
Eastern-bloc weaponry, President France
Albert René calls Fidel Castro “comrade”

Crosscurrents Sweep the Indian Ocean

and uses Marxist rhetoric: “Down with cap-
italism! The Revolution marches on!”™

“But we are not a Communist country,”
emphasizes the minister of education and in-
formation, James Michel. He can point to
the U. 5. Air Force satellite tracking station
that perches like a giant medicing ball on a
hill above the capital, Victona. Only tour-
ism and the Sevchelle government employ
maore local people than the tracking station.

And how do resident Americans regard
the Sevchelles? YParadise,” said one. Poli-
tics aside, why not? Granite cliffs rise like

DIE 0T SCE8 WOCCPET

Ignoring geopolitics, Maldive islanders
gather corul (facing page} or stroll past a
satellite antennag whose messages are
peaceful (above). Armadas of tourists now
stream into the Maoldives, far more wel-
comie here and elsewhere in the Indian
Ocean than squadrons of groy warships
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SEVCHELLES

castle towers above languorous coves. Sun-
birds and flycatchers flit through air scented
by wild cinnamon. And shapely jet-setters,
glossy with lotions, bask on great beaches,

Evervthing has been imported here—in-
cluding people—for theése were desert isles
known to the Portuguese and Arabs but un-
settled until the French came with slaves in
the mid-1700s. After the fall of Napoleon,
the Sevchelles went to the British., “But in
ceding their islands here,” observes Roman
Catholic Bishop Felix Paul, “the French
urged that the British notinterfere with reli-
rious customs and laws, "

Though the British administered these 92
iglands until independence in 1976, maost
Sevchellois today remuin Catholic and
speak French-based Creole.

For vears the British used the Sevchelles
gs a refuge for exiles—kings from Uganda
and the Gold Coast, a Malavsian sultan,
even Archbishop Makarios from Cyprus.

INCE THE COUFP that brought the

René government to power, the Sey-

chelles have felt other influences. A sign
hails the construction of 19 {lats for the
Embassy of the U.S.5 K. in the Sevchelles.”
Soviet soccer instructors coach Sevchelle
youngsters, who are encouraged to join the
Young Pioneers, as in the Soviet Union,

A two-vear National Youth Service
(NYS) program at first brought protests and
demanstrations by high-school students and
parents. Now the program is under way
with a camp on Mahé, where voungsters 15
to 18 are separated from their families in “a
disciplined organization,” where they are
taught “vigilance” and “the history of impe-
rializm.” Without two vears of NYS, few
stuclemts can take entrance exams for foreign
universities or get government jobs.

Granite is a solid and special fact of geal-
ogy here. Nowhere else do geographers find
mid-ocean izlands of granite. According to
tectonic theories, the Seyvchelles are a rem-
nantof anancient landmass dating from 600
million years ago. * You can think of the Sev-
chelles as the world’s smallest continent.”
Amoco geologist Jeft Pinch savs with a
laugh. “We even have a continentzl shelf.”
Amoco has been drilling for oil on this

42450

shallow shelf, 100 miles west of Mahé.

| flew out one day aboard the company-
chartéered helicopter to the drill ship
Digmond M. Dragon, working in 90 feet of
wiaiter, using a collection of wise machines:
satellite navigational devices that fix the
well's position within two yards of latitude
and longitude . . . diamond deills . . a 146-
foot dernck . . . closed-circunt television to
watch the coral-crusted hottom.

“Also very good food, " alocally hired Sey-
chellols volunteered with a grin. “But no
seusourt here." Sousourn 5 a fruit bat, usu-
ally served in murky curry sauce.

Expenses mount up: The drilling opér-
ation costs more than 565,000 a dayv.

“1 hope they find no oil,” a Victoria busi-
nessmat told me quite seriously. “If the pe-
troleum companies find oil, the government
will not need money from vour tracking sta-
tien or from tounsts. Then they could afford
to be real Communists. ™

Another entrepreneur  reassured me
somewhat about local customs. “We have
no secrets here, Too small,"” he said. “Onl
65,000 people. Yes, | have a family: six chil-
dren by three mirl friends. Not married, All
my &rirl fricnds work, and [ send them money
for the children.

“My girl friends can go out with other
men—but someone would surely tell me,
We gossip, We haven't great troubles here.
No hunger. No one breaks into cars. Girls
are friendly and sexy. Feople are easygoing.
A happy, happy life. "

On the other hand, one Victoria profes-
stonal woman describes the Sevchelles as “a
country of strong women—muatrinrchal. We
keep our men for display,” she savs.

Not exactly revolutionary dialectic. Yet
the official press attacks U. 5. naval exer-
cises in the Indian Ocean as "ecause for more
concern.” Soviet exercises are not men-
tioned. And Western intelligence notes that
Soviet ships use an anchorage near the Sey-
chelle island of Coetivy,

Islands a thousand miles to the south
of the Sevchelles, is a serene Inndscape
created in violence; voleanoces hurled it up
from the ocean floor some seven million

M,""J_TRITIEE. like the other Mascarenc
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VEeArs ag leneous soil, chocolate ricl
stretches wide, and stones cleared (rom Lthe
hields are stacked i pyramidal beaps Lk
Fliins |:!' LI il'l-l LI ] = ]'-. where
WVervw hefe grows sugarcand
The population-—just short of a mihon
presents a special problem: “Too much
people,” as oneé worker summed 1T up
Maurntius has one of the greatest population
densities in the world

Four centuries ago Mauritins was aniu
nabited by man; the dodo waddied aboln
free of enemies and any means ol delense
indd pershed when hunters arrived

The French came, bringing Afncan
laves with them., and at last came the Bl
1sh, bringing not slaves but incdentured labor
from their Indian subcontinent

Independence for Maunbius and its sev
tal dependent islands came in 1968 with an
thundant human inheriiance: two-thirds
Inda-Mauritians {both Hindu and Muslim);
28 percent Ureoles, generidly a mix of white
olonists and African slaves; and the rest
muoastly French and Chinese Mauritians
The Mauritians' official language 18 En-
glish, thoueh Creole, Hindl, and French are
more widely spoken

| repeatedly sampled Hindu hospitality—
1 wedding with farm tamilies, a Tamal fire
WALKINE FILoAl, area I|I'!"'|'EI' LOUT dUTINE [ne
festival of ichts, Divali

Hindus here are more atfluenl and less
ctrict than those in mother India, Noné of
th I|'I":_'|l roers askerd me, as thev maght
have in India. to remove mv leather belt,
and I was invited to take part tn the chanting
of mantras, with a ceremonial dot of white
paint, a tixa, dabbed upon my brow

Indo-Maurtians control the government
['he founding father of independent Maurn-

tigs and the only prime minister so [ar, Sir
am (page 4472), was LT thetr
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Red banners of sunset fly over a beach on Mahé, most populous of the



Sevchelles. Beyvond, Sithouette Island stands true to its name.




MAURITIUS

cyclones between Decemberand April, .. 7

The winds, in fact, ruined a third of the
Mauritian sugar harvest at the moment the
world market hit its highest price in vears.

“Our new Sugar Teérminal will help us in
the future,” said the prime minister. He is
proud of the mechanized facilities in Port-
Louis harbor—Ilarger than any such termi-
nal in the Western Hemisphere., Sugar from
21 izland factories can be loaded into a ship's
hald at 1,500 tons an hour.

A foreign economist studyving Mauritius
told me, "1 don't know of any country that is
trying harder to improve its economy.” He
referred to wage restraints, the devaluation
of the Mauritian rupee, and cuts in govern-
mentspending. Withaccesstothe European
Common Market and cheap labor, Mauri-
tian factories attract foreign investors, Aus-
tralian wool comes to Mauritius to be
transformed into sweaters for European de-
partment stores. Insucha way, small, tropi-
cal Maantius has become one of the world's
major exporters of knitwear. The economy
isstill shaky, though, and prosperity is by no
means universal.

Take a group of slum dwellers known as
the Ilois, or islanders. These are the some
400 families evacuated by British adminis-
trators from the Chagos Archipelago from
1965 through 1973, The purpose of this
evacuation was to make way for the U, S.
Navy facility on the atoll of Diego Garcia,

In assigningthe atoll rent freeto U, 5. use,
the British agreed with their new tenants
that no population meant no problem. It
didn’t guite work that way. The displaced
Nois—nearly 1,300 of them—are black,
largrely unskilled laborers, and illiterate in a
country where literacy is high. They also
speak a French patois different from the lo-
cal Creole. Yet the Hlois have been very pop-
ular pmong politicians of the far left who
want the U, S, Navy out of Diego Garcia.

I talked with dozens of Tleis, visited the

shacks they lived in, and watched them cook
over outdoor campfires. Many were unem-
ploved or had only part-time work; several
were beggars. The [lois themselves seemed
to have no politics at all.

In the early 1970z Great Britain gave
E650,000(51,400,000) to the Mauritian gov-
ernment to compensate the [lois. But no
money reached them antil 1978, by which
time land prices had risen drastically. So the
islanders still lacked homes.

Two vears ago the British tried to end the
problem with a £1,250,000 pavment direct
to the families, in exchange for their waiving
future claims to return to the Chagos, But
the Mauritian government and its opposi-
tion party, the Mauritian Milnant Move-
ment, both want improved compensation
for the Ilois as well as the return of Diego
(xarcia. 50 the [lois continue to live in squa-
lor and to take part in demonstrations and
hunger strikes.

Typical is a 40-yvear-old mother of eight
named Issel Elysee. “My husband is away,
working as a fisherman on 5t. Brandon. He
visits 1= twice a yvear, and | must feed the
children on his 300 rupees a month [about
S3R]. If we eat in the morning, we have no
dinner. At least I now go to school, for we
had no school on my island, I want to learn
how to write.” |

I watched the U.5.5. Virginia pull into
Port-Louis one day and hundreds of sailors
swarm ashore on leave—all in friendly, un-
intmidating civilian clothes, One voung
sajlor from Tennessee was wearing an
experimental mustache and a red T-shart
with palms and the words Diego Garcia.
“Yeah, we were there four duays,” he told
me. “Not really a port, although 1 got
ashore. This is our first real hberty port since
the Philippines. We're here five days.”

Later U, 5. Navy visitors were told not to
wear Diego Garcia T-shirts, and to stay
clear of llois hunger strikers. Though the

Mind over pain s put to the rest by a man of the Tamil people in Mauritius;
who hits been pierced with pins and skewers for the religious observances of
Covadee. [ndians were brought to Mauritine by the Britizh in the 19th century
as indentured loborers and arg now Lhe lorgest group on an overpapiilated,
cyclone-wracked island dependent on sugar as its main crop.
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DIEGD GARGIA
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Mauritians are naturally friendly toward
Americans, Port-Louis 15 also open o the
merchantmen and navies of other coun-
trie=—Australia, France, India, the Soviet
Union, I asked several taxi drivers whose
navy had the best behaved sailors.

Several said the U.S. A some said India.

“And what about the Russians?" [ asked,

“Thev bave no money for taxicabs,” re-
plied a driver. Merchants concurred: Soviet
sallors. short of hard carrency, tryv to barter
for souvenirs,

Despite Marxist efforts, the government
of Mauritius remains friendly to the West—
the friendliest of any island nation in the
aren. Mauritians would prefer 2 neutral In-
dian Ocean. “But we are realists,” the prime
minister told me. Regarding [hego Garcia,
“We would prefer that the U 5. A, dealt with
Muauritius instead of with Great Britain. ™

A visitor leels sure that as long as Sir
Seewnosagur holds office, the U. 5, can deal
with a wise and reasonable man. Yet, play-
ing back my tape of our conversation, I was
conscious of a svmbolic, disturbing sound:
the ticking of a clock on the désk of the 81-
vear-old prime minister,

For reports on Diego Garcia itself, one
must rely on congressional hearings, photo-
graphs, old maps, and hearsay. British
landlords have allowed no journalists
ashore since 1977, The atoll, shaped like a
15-mile-long footprint, is meager: Nowhere
iz the land more than 1.4 miles across, and it=
highest point rises to only 23 feet

“lsolated, " savsone naval officer who was
there this vear. “U. 5. sailors and Seabees
and a couple of dozen British. There were
exactly four women when I was there—offi-
cers attached to a submarine tender.”

Others mention Korean laborers dredg-
ing coral from the harhor. A modern pier has
been completed this vear, but so far nocarri-
er has entered the lagoon. “Diego iz well out
of the cyclone area, but our channel is nar-
row and makes a sharp turn,” an officer

explained. The narrow runway takes C-3s
and P-3 Orion antisubmarine patrol planes,
Hali a dozen merchunt shipe stund in the la-
goon, ready with mateéniel for anv needs of
the Rapid Deplovment Force.

“We were there for several weeks," said
Comdr, James W, Davis, Jr., skipper of the
nuclear submarine Memphis, “I thought
boredom would set in—mavbe the men
would drink too much beer. Instead, thev
made good use of the ball fields and the
swimming pool. We could scuba dive inside
the bav, but vou have to watch outr for
sharks. There's one named Hector, n giant
hammerhead. Somebody photographed it
alongside a whalehoat-—it seemed to be
more than 20 feet long. "

Others talk about the old coconut planta-
tion at the farend of the island, wild donkeys
running among the palms, and pigs and
chickens, presumabiy first put there to pro-
vision anybody who needed them,

RIENDLY mainlgnd nations on the Indi-

an Ocean do not want their cooperation

with the U. 5. Navvtobe publicized, and
the navy was not engaging in military exer-
cises in the Chagos. So to join U, 5. naval
contingents, Steve and I flew to Perth,
Western Austraha, and boarded the U, 5.5
Tarawa, a general-purpose amphibious as-
sault ship with three dozen H-33 helicopters
and nine rocket-carrying Harner jets.

The men had been away from home for
months. Amphibious Squadron Seven had
just finished a week's delicious liberty in
Perth. With landing exercises scheduled in
Auystralia, some'of the 1,800 marines felt less
than fine. When they applied green camou-
flage paint to their faces, some hangover vic-
tims barelv changed color. Even so, 1 found
morale and efficiency good.

Sit around a ship's wardroom and you
hear voung officers ask tough guestions
aboul national priorities. 1= an American
presence needed full time 10,0040 miles from

Dispossessed for strategy’s sake, natives of Diego Garcia stage o hunger strike on
Muouritius, where some 1,300 were relocated when Britain lent their island home to
the L. 5. for g base. Britain has offered to tncrease compensation to the Diego Gir-
cians, but not by enough to satisfy the Diego Garcians or the Mauritians,
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home? And how much presence? ("Our car-
riers. are bigger than some islands here.”)
Theyv discuss fleet mobility now that carriers
can traverse a wider, deeper Suez Canal

Thev talk expense (“think of the o1l we burn
and the overhaul in drv dock™) and the new
ships such monev would buv, Strategv is al-
wavs up for review with changing events
and the policies of other countries.

I was surprised, for example, to find the
French presence so strong in the western In-
dian Ocean. “We exchange information
about ship locations with the American
Navy every 12 hours,” a high-ranking
French officer told us. "Weeven do it in En-
glish," he smiled. The French Navy keeps
some 15 chips in those waters, In fact, on a
vearly basis, only the United States and the
soviet Union log more naval ship-davs there
than does France.

Yet, the Trncolor fhes over diminished
real estate: France has withdrawn from its
former colony of Madagascar and has recog-
nized the independence of the Comoros, Ré-
union, a voleanic island of the Mascarene
group, remains an overseas depariment of
the French Republic

N SEVERAL WAYS Reunion seems the
high point of the western Indian Ocean. In
elevation, the Piton des Neiges looms
i, 069 meters above the sea, the record alti-
tude: The smart airport, the sbundantly
stocked shops of St.-Denis, the cleanliness
and sheer efficiency make Réunion excep-
tibnal. The French obviously mean to stas

Réunionis larger than Maoritius, but has
only half the people—some 300,000, includ-
ing 120,000 in St.-Denis. The population is
reiatively prosperous, voung (half under
20}, and varied: Indian, Creole, Chinese,
European, and anv number of mixtures.
But French culture predominates.

In a helicopter I flew around the island
irom the east coast, green with sugarcane, to
the brown west, over the lunar terrain of an
active volcano, tamarind forests, [erny
porges, and waterfalls that conjured rain-
bows. Reunion has a ternfving beauty.

And a comfortable security. French mili-
tary units remain here. Public-housing proj-
ects are numerous and well maintained
“Only Commumsts want independence,”
sald Charles Henn Robert, a 22-vear-old

Crosscurrents Sweep the Indian Ocean

student. “Not an important group, We will
remain French.”

Madagascar, the world’s fourth largest
island, did not remain French, and the loss
was harsh. With 9.4 million people—the
Malagasv—it ranks second only to Sr
Lanka as the most populous nation moated
by the Indian Ocean. | found it a land of em-
erald foltage, and red earth steep as the hills
of Italy. To me Madagascar seemed the
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Applying the war paint, [/ 5.
aboard the assawlt shep LLs.S. Tarawa
camoufiage each other (facing page) in
preparation for a practice helicopter
borne mission near Perth, Australia. Van-

MaTrTrds

guard of the much larger Kapid Deploy-
ment PForce, the 1 800 marines are on
station, ready o move guickly as needed.
servicemen don't sipw up gshore, ard
showing off T-shirts (abowe) (s one way to
break the ice and stort liberty in Perth.



MADABASCAR

most beautiful, and perhaps the most bai-
fhing, land in the area

I arrived on an Air Madagascar 747, Just
a vear earher this same great plane had been
welcome] to local use with a blood sacrifice
A zebu bull, its hooves tied, was ceremo
niously killed at Ivato airport to ensure suc-
cessfild vovages

The capital, Antananarive—city of a
thousand warriors—s a cubist arrangement
of stairs and streets. This was the highland
capital of the Merina people whose mon-
archs ruled Madagascar from a hilltop pa
aceuntil the 1890s. French elegance dressed
later facades, and through the vears manvy a
French colonial retired here, Today, though
France still provides considerable foreign
aid. there are changes: For example, there's
the empty, scorched Haotel de Ville, the city
hall wrecked In uprisings of 1972, Tree-
rimmed Lake Anosy reflects a French
monument to the dead of World War 1. but
across the street, grounds of the Presidential
Palace look besieged: gart by bar
ruard towers, and armed soldiers wearing
jungle camouflage with red berets.

Madagascar is now ruled by President
Ihdier Ratsiraka, who charactenzes his re
gime as“Chrstian Marxist. " The president,
however, does not have time to attend Mass,
he has been busy building socialism with the
abundant help of Eastern-bloc nations

In the public rooms of the Hotel Hilton In
ternational Madagascar, Imet Cubans (they
assisted the local television station), North
horeans (engamed 1n rice-larming education
and excavations for government buildings)
and Russians (doing evervthing), ““Those
Russians take their vodka into the sauna to
drink.” a hotel worker confided. “The
don’t lose much weight. "

E_'"In ."l.lj[,_ﬂ';fl_rl.,:.'i'.'llll-' sl reets j'l'l!ll!I!'.!I' o't =
rious and smile easily. The Malagasy remind
meof T hats, Actually, the highland Merinas
are kin to Malaysians and Polynesians

el WIre

Slow as the economy, horses clop through
the streets (abowvel of Antanonaorivo (Te-
fow), capital of Madagascar, a country
that, despite infusions of foreign aid, has

nearty come to a standstill.







whose vovages somehow brought settlers
here, 3,600 miles west of the Strait of Malac-
ca, during the first millennium -A.D. On the
coast, people look more African. French
scholars used to classify the Malagasy into
18 tribes; but whatever the vanety, every-
ane considers himself Malagasy. “All who
live under the sun,” goes a proverb, “are
plaited together like one big mat.” The na-
tion has alwavs looked inward.

Ancestors—rasana—are revered in spe-
cial wavs, Family tombs, where the razana
are united, are a focus of family life, and a
Malzgasy would regard it a calamity to be
buried away from his ancestors. The bones
of long-dead ancestors are periodically ex-
humed, washed, and bundled into fresh
shrouds, A village diviner, or embiasy, can
azk the dead for advice; their spirits are
thought to remain active in the community.

“Atavillage gathering.” notes one scholar
of Madagascar anthropology, “people ask
ancestors’ permission to have the meeting.
This conception i1s common to the whole
country: Nobody dies.

“"Madagascar is like a puzzle. When a
Malagasy says ves, he means that he under-
stands vou—not that he agrees with vou.”

Folkwavs can inhibit social change, A
man may have a taboo—fudy—against
working in the rice fields on a Tuesday. Ora
worker mayv resist migrating to a new job
away from the family tomb. Diviners and
astrologers influence villogers.

“Malagasy are very individualistic, but
they have always organized to help each oth-
er,” said the anthropologist. “Together they
build houses, help with the harvest, and so
on. It looks like Marxism, but isn'l. They
like to have their own things at evening—
their homes, meals, beds. Socialism 1s possi-
ble here, but it must be a very Malagasy
form of socialism.”

So far, the svstem seems neither Malagasv
nor soctalist. Until 1973 the country ex-
ported rice. Today Madagascar imports and
subsidizes some 200,000 tons a year. Even
s0, & sort of rice rationing and black market
exist. Once I watched townsfolk stand in
long lines for their subsidized share. “One
man sold rice here with a false measuring
can,” a local resident complained.

And o it goes with other shortages—
cooking oil, petroleum. Some town dwellers

450

hire people to stand in line for them. Infla-
tion is 14 percent. But at least three-fourths
of the population engages In subsistence
farming, unaffected by the new order.

The Madagascar government has nation-
alized the oil business, utilities, and most
major industries like textile factories and
bottling plants, One ¢conomist guessed that
the government now controls 75 percent of
the gross national product—up from 13 per-
cent five vears earlier.

Yet only land owned by absentee foreign-
ers has been nationalized; some resident
Frenchmen stiil own their land. No one has
suggested expropriating Malagasy farms.

HE MARKET—called the Zoma—still

seemed opulent: a crowded jumble of

hawkers and customers on the lower
streets of the capital. Here we were offered
dried fish, fruit, buttons, caged birds, used
shoes, zebu-horn spoons, bridal veils, cura-
tive herbs, and magic amulets so expensive
they must have been potent. Women grace-
fully carried shopping bundles on their
heads. Hucksters cried their sales pitches;
beggars keened their woes; and invisible,
omniscient pickpockets watched us all.

That is the eternal Zoma. But one day
carlier this vear, things abruptly changed.

“Twasinthe Zoma when the trouble start-
ed,” a grim foreign businessman told me.
“Evervone seemed good-natured at first
The soldiers and students were joking with
each other. Then the line of soldiers began to
advance, and 1 saw kiosk keepers foldingup
their wares and leaving. Those fellows
know! S50 @left too. And a minute later 1 caw
a student pick up some stones, . . ."

Soldiers fired their guns that dav. Rumors
ricacheted like bullets; 30 wounded, ecight
dead? The government issued official fig-
ures later: five dead. 44 wounded.

The military were out in force as Steve
and I moved through streets of the capital
moments after the vielence. Markets re-
mained closed, crowds dispersed—and pho-
tographs were discouraged. But some
students were willing to talk about their
gricvances: Their dissents came from both
far left and far right. Some wanted more
autonomy and better classrooms; some,
political changes.

Yet, curiously, the friendly atmosphere

Narional Geographic, Ocrober 1981



cunckiy returned: Both students and soldiers
responded cheerfully to our gquestions

During the troubles in Antananarivo,
Steve and | flew north to Antsiranana (for-
merly Lhego Suarez), until 1973 a French
naval base for 3,300 people. We half expect-
ed a ghost town, like Gan

*There’s not an empty house or apartment
in town, " alocal entrepreneur assured me at
a sidewalk café: "Oh, our population fell off
for a while, but now it must be 50,000-—anc
twice that for the region. We have
tors, from abroad. " His eves wandered to a
far table. There sat a group of burly Slavs
“Of course, Russians,” said my companion
‘Enginesrs installing radar across the bay,
or that's the rumor. ™

.I:I'I!;r-

The bav, one of the finest natural harbors
in the Indian Ocean, 1s olten compared in
beauty to Rio de Janeiro's, President Ratsir-
aka has insisted that the Russians will not be
given access to the old French facilities
And, indeed, until the rasing of some sunk
en ships from World War 11, the great har-
bor could not serve a large navy adequately.

President Ratsiraka has sad, T am ideo-
logically closer to the Soviet Union than to
the Amencans.” But he also msists that
Madagascar sably the only really
nonahgned country.” He defends Red Armm
action in Afghanistan as "a strategy of 'dis
encirclement.” ™ Yet he has also warmly wel-
comed the first U.5. ambassador in

15 pro

Antananarivo for five vears. Madagascar's
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REUNION AND COMOROS

Staging a light-and-sound show for tourisis and scientisis, the volcano




Piton de lo Fournaise fumes, rumbles, and flares on French Réunion.




rovernment accords  forelgn  newsmen
ereater freedom to move around than amy
af the }ulr dozen Communist countries |

have con L".'L'I.l.'—'-dl'.ll the Malagasy
in- their comments, Despite itz avowed
Christian Marxist regime, Madagascar is
not reallv a Communist coantry,

Nor need it drift leftward, Officials court
L. S.all explorers and talk ol a policy open to
“all points” ‘,.---In'.l- ally some 2,950
Malagasy ~r-|-l~ in k rn-blec countries
The U.5. A. mives two scholarships
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LEE mMeelIngs we Ccan wonder what advice

| students and dead soldiers may give
| they continue to say ves to Marxism?
1 what would they mean by ves?

MADAGASCAR is Third World, then

and Isiamic Kepublic of the
omoros 15 Fourth. Its 400.000 falk ar
lingly poor 1||"| B0 percent illiterate

a |

got there wres; its only plane,

e Feideral

1 crowded E-IJ-.I-.Lr F-25 .IJrl=i.-]1rl1;1. was lat

er seized by creditors; In
its in

roni.

better times 1t bobs
formal way between the capital, Mo-
o brrande Comore. and the other 1sles,




Mohéli, Anjouan, and Mavotte. (Mayvotte,
claimed by the Comoros, stays in the confi-
dent care of 300 of the toughest men wearning
French uniforms. ) At each stop, pazsengers
and relatives sought the shade of the plane's
wing. The women, wearing brilliant cotton
togas called cfuromani, animatedly spoke
their Swahih dialect

There's a look of Africa in the color and
bair of Comorans, but their isles also lie in
salling range of Arab dhows. a fact still vis-
ble in the faces of people, In the arabesque
allevs and white minarets of Moroni, and in
the swarms of lateen-rigeed lighters serving
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Crosscurrents Sweep the tadian Ocean

freighters offshore. (Not one of the four 1s-
lands has a proper harbor,) The seaways
here still mve the 1slands strategic urgency
As many as 5,000 o1l tankers annually navi-
gate these waters.

Local products are arcane: the Comoros
lead the world in producing ilang-ilang, a
flower essence used as a component of per-
fume. Next to Madagascar, the Comoros
#lso lead in vanilla production. But both
products could be undercut by synthetics
s0il here is rocky and depleted, so that the
nation imports 40 percent of its foodstuffs.

Natural calamities seem casual—like the
eruption of Kartalavolcanoin 1977, (*Itwas
red and glowing—a river of fire—just as
sunset,  an evewitness told me. )

Tides of refugees have brought problems.
In 1976 and early 1977 some 16,000 refugeses
arnived after hundreds of other immigrant
Comorans were killed in ethnic rioting in
Mahajanga, Madagascar. “We did not lock
pur houses before those people came,” a
Moroni resident said sadly. “Now—because
they are so poor, we have thieves."

Perhaps the greatest recent calamity was
the rule of a Marxist recluse, one All Soilih,
who took power in 1975, overthrowing the
first president of the independent Comaoros,
Ahmed Abdallah. Soihh's coup was enm-
neered by the ftamous French mercenarn
Robert Denard, whose exploits figured in
the novel The Dogs of War. Soilih restruc-
tured the nation, seized lands, burned all
public records, and turned the government
over Lo leenagers.,

“*One of my pupils waz a bov of 13,” a
teacher told me. “"He dropped out of class
and explained, ‘I'm going to be a judge.’
Two weeks later he jailed five people.”

Near the thatched village of Iconi, troops
fired capriciously into a crowd on presiden-
tial orders; killing several people. The act
was typical

In 1978 the manic rule ended when merce-
naries, again led by Robert Denard, came

Rock-hard elite troopers of the French
military keep battle-ready by jogging on
the island of Mayotte in the Comoros. The
chain of four islands rides like a fAetilla tn
the Mozambigque Chonnel, main super-
tanker rowte to the West

453






ashore one mght {rom a waiting ship. They
took the presidential palace, and—in a
ol LAY || resiarecd 1'|.| el I':.Illi I||._;': L PRV -
er. The coup was nearly bloodless: Sailih,
however, wias shol—irving to escape, o
communique snid

Rumaor= of plots and countercoups per-
sis{, though things seemed serene when |
mel President Abdalfah in the backvard of
nis palace. He was receiving village elders
' th a mango tree; nearby, his personal
5, 10 vouac around the pa
hanmng out thetr wet wash. The elders left

and the presidemt, dapperly dressed in a

ACE, WET

navy blue suit, greeted me with the warmth
of & natural pohiticial

He talked about hig countrv: ' A vouonz na
tion, very poor, but full of perzonality,” His
'!..,Il . EsDdcl :I||_. .:I Ol '|I|_ CVEes . Whis ARlimat-
el Y We have no gquarrel with our neaghbors.
We don't want others to be enemies becanse
thev favor France or Kussia, Each man
M=l |||l:|-l' N5 OWIN W ||I l|I.I'l." | = |."|-.|"|'-.'. i
in the U5 AL, but still we consider Amert-
cans our triends

But thi "n:-*---l Slafes aoes ot &Ven Dusy
our tlang-ilang directy from us. Products go
o kurope and are then transshpped. How
can w# by I 5 ars if we do not sel
our products?”

[hen President Abdallah offered me
some refreshment, Coca-Cola bottled n
the Comoroas

In 1938 the scientific world was aston-

ned by a hish caught in these waters, the
roelacanth. Belore that time, the species
wis thought to be lone extinct

Wi ate the coelacanth all the ttme belors

we knew its story,” saud Sai ;

i Youssouf, a
deputy in the Comoran Parliament. “It's fat
and delicious. But now it has béecome Loo ¢x-
pensive. Unecaught avear orsoago brought
=250 {from a museum.

Like the defenseless dodo, the coelacanth
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Elegance is routine
among Kalash women, but
fora festival, 15-vear-old
Taigun Bil adds a cowrie-
ghell headdress and a
design to her makeup of
burned millet paste.

The author became a
blood sister to another
woman of the Kalash, a
people of Paokistan
numbering only 3,000,
Unlike neighboring tribes,
they have never been
converted to Islam. With
strong Caucasian features
and probably of Indo-Aryan
stock, the Kalash baffle
scholars, who discount a
persistent legend that they
descend from warriors of
Alpxander the Great.

438

PAKISTAN'S KALASH

People of Fire
and Fervor

By DEBRA DENKER
Photographs by STEVE McCURRY

ASHARA KHAN'S prominent black mustache looms
across the crackling fire. “When Chaomos festival 1s
finished, vou must take a Kalash husbhand.” This had
not bargained for when 1 accepted a Kalash friend’s
invitation to become blood sister to this remote tribe.
“Husbands are much trouble,” 1 respond.

Bashara Khan is undaunted. "One night *" he grins.

| suddenly pretend not to understand a word of Kalasha,
and literally dance out of the situation. Slipping away from
the smoky warmth of the small wood-and-stone house into
the frosty night, I am immediately swept up in a dancing
crowd of voung girls,

Tonight is the climax of Chaomos, winter festival of the
kalash, an isolated mountain tribe that preserves its own
ancient religion. About 3,000 Kalash remain in three high,
narrow vallevs of the eastern Hindu Kush range. These
three valleys, Rumbur, Brumboret, and Birir, are a 20-mile
journey from the town of Chitral in the North-West Fron-
tier Province of Pakistan, and lie adjacent to the Nuristan
region of Afghanistan.

The strategic location of this tinv ethnic mindrity, in a sen-
sitive border region on the fringes of the Soviet-Afghan war,
complicates Kalash life and makes Kalash culture seem frag-
tle. Yet most Kalash remain strong in their culture and be-
liefs. Few in recent vears have been lost by conversion to
Islam, and the population is in fact on the increase.

In the center of Balanguru, largest village of the Rumbur
Valley, a wild circle of dancers whirls round the ten-foot-tall
bonfire, which spurts sparks and embers, dragonlike, into
the moonlit mountain night. Girlsand bovs, ind occasionally
older men and women, suddenly spin off the main circle into
lines or small circles, creating a jovous chaos.

One old woman with a deeply lined nut brown face and an
Eiffel Tower earring (given her by a French anthropologist)







Grood-natured insults fly between Kalash
men and women during the course of theil
midwinter festival, Cheomos. The celebra-
tion chiefly homors Balomain, o legendary
demigod whose spint counts the Kalash

and collects thetr prayers

delights in croaking oul the most sexually
explicit lvrics, while small girls hsten ad
miringly. Fifteen-vear-old Taigun Bibi, her
face aglow with excitement
words nto my ear as we are furious
ping and jumping.

My frnend Saifullah Jan, 24, the only
]_':r'-'_:|i_=.||-?j_'n';1l-.u*.1 Kalash, catches me from
behind, unsettling my heavy cowrie-shel]
headdress. 1 couldn’t recognize vou!"™ he ex-
claims. “You look Kalash.” matfullah had
been right when hetold meon my mitial visi
five months earlier: “If you want to learn
ahbout our relizon, voumust see Chaomos. ™

shouts the

v clap-

Annual Festival Upholds Culture

Chaomnos, roughly coinciding with the
winter solstice, 15 the yvear's most importan
festival, a time of great celebration both rev-
erent and nbald. It is the distillation of the
cultural and religious elements thalt make
the Kalash unigue, as the only tribe in the re-
mon never converted to [slam. Chaosmos 1=
part of the pure tradition to which the ka-
lash have clung despite threats, force, and
even slavery to the rulers of nearby Chitral

The Kalash relimon is the last remnant of
the pre-Muslim culture of Kafiristan, which
Mushms called “land of the unbelievers. " lis
norders once extended throuzh the Hing
kush {ar into present-day Afghanistan
This land, though never a smgle political
entity, culturally embraced not only the Ka-
lash, but also several tribes inhabiting the
neighboring vallevs of what 15 now Afghan
Suristan. Though every tribe had its own
pantheon and dialect, all shared a predilec
tion for ornate carvings on temples,
and furniture, and a preference for low
chairs rather than sitting on the ground
T|1|_'j-. also erected elaborately carved effietes
of ancestors in gravevards, had a greal
fondness for wine, and attached a ritual
importance to livestock, especially goats.

Neighboring  Musiimes,
graven images and alcohol, were offended

N = e
L BEHT e,

whao abhorred

S8

bdur Rahman, Emir
of Afghanistan, campaigned 1o subdue the
“inficlel=" of Kaliristan, and converted them
at sward point. He changed the name of the
country to MNurnstan, “iand of light,” and an
nexed i, The Kalash esca
cause of their (unwilling) attachment to.the
princely state of Chitral, within the British
sphere of influence

{in

From 1895 to 1898, .

el conversion he

¥ vague traces of ancient practices re-
mainin Nuristan, but among the Kalash the
religion of Kafiristan persists. The kalash
ucles Dezao, the omnipotent

||L.1|=I||1'||5L 11
creator god; Sapeor, pod of flocks and shep-
herds; Mahandeo, god of homevbiees;
Jestak, goddess af home and family
The Chaomos festival honors Balomain,
the legendary demigod who once hved

and

National Geographic, Ocraber 195]



imong the Kalash and did heroic deeds

durning Chaomos, Balo-
mam s spint passes through U
s Lhe Kalash, and collects their prayers
on behalf of Dezao. He then * them
back to Tsiam, mythical land of ongin of the
halash, 'msyear, Balomain will count one
as 1 wall join the

Lince &VETrY ViEar,
vallevs
COnt

CArries

extra persom, tribe s a
blood sister

Photographer Steve McCurry and I reach
the Rumbur Vallev a few davs
festival, satfullah meets us and escorts us to
the “Rumbur Palace Hotel,” a modest struc-
ture owned by his father-in-law, kata Sing
Roata Sing hives with his family in anolher
village, but this extra house, an informal
community hall by dav, will be ou

guarters at nigni

1 | ._Ill. -I'I
Fid 10 L e

rsleeping

|'!.|'II-"'|:'||'r;' ¥ |J'|_.||-II.'I-'I.I- II'Ilr'Ir'." i) I| fre o1l I|I PR

e BReata Sing and s two sons

['he handson
remember me fr
sateft. bhaba! P
l|l.r-:_' WAl

frada (s1ster), of

ym Lthe past summer. [0
rusht fasa Hello, sister!
=.'-.'.':|.'"- |||' j; I|.1-||] Ii||'._-.l ill"lll_‘l as
hava (brother), unless there
retationsinp of biood or

MY COWEIN, 50D

5 B MOre specii
marrnage. | introduce 3teve asm
no one mistakes him tor my husband

We proceed to Saifullah’s village, Balan-
purd, by way of the mill, where women are
prinding flour for the festival. 1T he houses of
Halan climb. the
stairs, Saifullah leads us up a tricky, rough
hewn log ladder and across a flat mud roof
mto his home:

Washlim Gul. his vivacious voung wife,
welcomes us affectiwonately, offenng wal

nuts and doed mulbernies. =he suckles their



As {f shingled inte o sheer cliff, Gri
villoge (right) climbs above Birtr Valley.
Amdd the rarefied isolation of the Hindu
Kugh the Kalosh vendrate numeérous oe
ities and a shadowed history. Iheir lore
gives-a land called Tsiom as their origing
where it is or was, no one knows

Mustims abhor the Kalash custom of
carving gravevard effigies (above), which
are rarely mode today because of the cx-
pensive feasting that accompanies thedr
installotion. Mamy olderstatues have been
stolen, destroved by Muslims, orseld to art
collectors and museums

During the Ceremony of the Bean Feast
(following pages) villogers gather on a
porch where they will offer priovers to be
fruttfud and multply—a petition seeming-
by fulfilled by their ristng population
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eight-month-old son. Wazir Al, while their
two-vear-old son, blond, blue-eved Yasir,
eves us intently, Like these children, many
Kalash males have names of Muslim deriva-
tion. When asked why, the Kalash simply
shrug and call it custom

Dressing for the Qoecasion

Batan (rul, saifullah’s netghbor and clan
ziater, calls me to her house. As promised,
she has Onished making my thick cotton
ciea, the voluminous black dress worn by
Kalash women. I tryviton witha long woven
magenta sash that binds 1t tightly at the
waist, allowing abjects to be carried safely
in the pouch formed in the folds of the dress
ahove the =ash,

On her terrace we sit in the wintry sun as
Batan (zul braids my hair inte chui, the five
braids worn by all Kalash women. She nods
approvingly, *Your braids are very long.”
salfullah appears with several strands of
fashionable red and white beads, abtained
from his mother and clan sisters. Compared
to Washlim Gul, whose hundreds of neck-
laces hang down nearly o her waist, 1 ook
like a pauper

Ceremoniously, Saifullah places mv ku-
pasi, the heavy Kalazsh headdress, on my
heard. | am weighted down by its several
pounds of cowne shells, buttons, beads,
bells, and assorted ornaments, all sewn into
rows and patterns on a thick piece of wool,

“Now vou are Kalash, and I am vour un-
cle,” he teases, green eves crnkling into a
smile. “It 1s the uncle who gives the girls
ther first headdress, "

] am pleased o be in Kalash dress for
Mandaik, the dav offerings are made to the
ancestors. Asthe sun hoverson the high wall
of the vallev, the clans gatheér inthelr Jestak
hans, temples of the goddess of home and
family. We go with Saifullah’s family to the
large, one-story building that serves as tem-
ple to Balanguni's two largest clans, per
haps 20 famailies altogether

People come to their respective Jestak-
hans laden with baskets of berries, nuts, and
dried fruits, the rich earth tones of the har-
viest glowing in the afternoon ltght. Inside,
a warm fire beckons. Each family puits a
partion of the food 1nto a large communal
bhasket, which will be placed outside for an-
cestors spirits (Continnued on page 467 )

National Geopraphtic, Chotaober [98)















In front of the Jestak-han, men construct
apyramid of pine chips, This is the kotik, the
light for the ancestors. Evervone is gpiven o
small torch of three sticks. Upon entering,
we light these hurniedly before we are shut
inside, s0 no one will fear the spints of the
ancestors as thev “suck the taste” from the
food afferings outside the door.

The kotik is highted. Two men hold a
thick cloth over the open doorway, closing
us in. A hundred torches light the rough geo-
metric carvings of the four wooden pillars. |
am in a hushed sea of ornate cowrnie-zhell
headdresses adorned with feathers. We lis-
ten intently for the rumblings of visiting
ancestors. It is a moment of magic, a mo-
ment when belief brings the once silent tem-
ple to life.

As the kotik smolders out, the cloth is
dropped from the door, and conversation
begins anew ds we throw our Lorches jov-
ously on the fire. Since the offered food has
been touched by the ancestors, it is now con-
sidered impure for consumption by men and
is permitted only to women past childbear-
ing age, who quarrel cheerfully overits divi-
sion. Once it has been divided, people drift
home to finish preparations for Chaomos
The temple is again cold and silent.

Hites Begin With Purilication

Enough flour has been ground to last the
lengih of the festival, and the elders declare
that Chaomos may begin, The first dav 1=
Shishaou Sucheck, the purification of wom-
en and girls, beginning the week during
which no one may make love. This ensures
that evervone will be pure when Balomain
comes tothe valley.

Because | am staving 1o one of Kata Sing's
houses, his clun must purify me, So Saiful-
lah leads me to Kalashagram, the village
high above the river where Kata Sing's fam-
ily lives. Billowing clouds of blue smoke in
the morning sunlight mark the places where
men bake siishaow over open fires, The spe-
cial pure bread, used in today's ceremony,
must be baked either ina field away from the

village, or in the cattle house, which is for-
idden to women,

Kata Sang's pretty daughter-in-law, Sun-
ugur, guides me down the steep, icy path to
the river's edge, where I must join the wom-
en of the village ina ritual bath. Icicles cling
to boulders above the niver, and I am thank-
ful that bathwater is being heated over a
small wood fire among the rocks,

In the afternoon the men arrive with the
spiecial bread. The women, wrapped in fine,
newly woven dark green-and-blue-striped
blankets, thewr bulky headdresses crowned
with lavender and purple feathers, begin
slowly chanting the hymns o Balomain.
They smile encouragingly as I join them,
though 1 know only the last words of each
chorus; “He came down.”

solemnly, we file up the hill to an open
place near the cattle house. A few at a time,
the women and girls come forward, Water is
poured over their hands, and they are given
five loaves of bread 1w hold. A male member
of the clan waves a branch of pungent burn-
ing juniper three times over each woman's
head, murmuring, “Seoch—Be pure.” My
turn comes, and 1 feel strangelv reverent,
Itke a small girl at her first Communion.

That night 1 help Washlim Gul and Miza
Dana, Saifullah’s mother, bake jaow, the
thick Chaomos bread filled with goat cheese
and crushed wilnuts, Washlim Gul patient-
ly demonstrates over and over how to form
the dough into a cuplike hollow for the
cheese and walnut mixture, My awkward
hands invarizbly produce clumsy, mis-
shupen forms,

“Don't vou bake bread in America?” asks
Washlim (ul. I explain that in America
nearly evervone buys bread from large
stores. This they find very funny.

When we are finished baking, Washhm
Gul removes the heavy griddle and puts two
ioavesin the embers to warm, “One of mine,
oneof yours,” she says, laughing at my easily
recognizable undersized creation.

“I=it good?” [ ask doubtiully as she tastes
my loaf.

A winter's fire stokes old teles among the menfolk. Their low chairs with seats of
woven rawhide distinguish Kalash from neighboring Muslims, who prefer sitting on
the ground. A grandson dozes in a shaft of sunlight from the doorway of thiz sole
room of @ house that as many as o dozen Kalash call home.

Pakistan's Kalash: Peaple of Fire and Fervor
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“Very good, ™ she savs, and | am relieved
that appearances deceive

We chat in my limited Kalasha, The fact
that I am 26 and unmarried is first a source
of mystilication, then amusement. “Mavhe
in twa or three vears,” | tell them

“Intwo or three vears vou will be old, " an-
swers Washlim Gul with a mischievous
grin. "'l am 23 and have two children.™

The next day men and bovs are purified

e ey

PEe . %

Sap of remewal rises during Chaomos ai
the altarof Sangor, god of flocks and shep
herds (facing page), when mole Kalosh
offer branches and bread filled with goat
cheese and walnuts: women are barred
from the site. Hefore corved horse heods
adoming a shrine of Mahandeo (above),
pod of honevbees, a boy offers a sprig
against (liness. The multitude of Kalopsh
godds are all subordinate to Dezao, creator
and supreme deity
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ke the women, they must bathe, but are
forbadden to <t on chairs or beds until the
evening, whoen the blood of o goat sacrificeis
sprinkled on théir faces in the cattle house

Before thear morning hath the men sacrifice
10 goats at the altar of Sajigor. patron of
flocks and shepherds.

Under the bare, spreading branches of the
mant walnut tree overlooking the flat
ground below Balanguru, women await the
men alter the sacnfice. Thev keep up a con-
stant quavenng of Balomain songs

From Solemn to Salacious

In the distince the men hle down the path
trom the Sajigor altar in solemn procession,
lect by elders in bright coats of silver ar gold
hrocade. Therr rolled woolen
decked with sprigs of holly sak and juniper,
with feathers and beads, Baraman, a vener-
able old man with a strong-featured face, 15
in the lead, hi= green-and-eold coat _L:Ji[h_rr
ing mn the sun. His dignity and bearing re-
mind me unaccountably of the ghost of
Chnstmas present

As the men approach, the women, still
singing, sink to the ground | he men. chant
ing in low bass voices. slowly circle the
women three times. It s an awesome mo
ment in this:-faraway vallev, at once alien
and frightening; vet somehow familiar
stddenly the men's songs change to aggres-
avie sexual chants, and the voung bovs jump
on each ather's bicks, crving boisterousiv,
“Oh, ho, ho!"

Crroups of voung men and wormen hurl in-
sultz, and an occasional clod of earth, at
cach other. They cite each other's inadequa-
cies and transgressions, and the girls gloat
gver the frastrations of the bove during the
seven davs of sexual punty,

In the midst of thiz, someone places g
stning of apncoot kernels around my neck,
and 1 suddenly remember the summer,
when | helped halash women shell hard
apricol pits agidinst a stone. Some of the ed-
thle kernels were strung into theswe lone
necklaces, to be given as gifts dunng Chao-
mos, | feel o <ense of time flow, the peaceful
closing of a circle

The following might s Chanjah-rat, the
dramatic torchlight procession that takes its
name {rom the long torches made of pine
bound with willow. Before the procession |

CRps . Ar






Summoning the dignity of a village elder, Bareman dons for Chaomos a brocade
coat and a hat bedecked with feathers and a juniper twip (abovel. A member of
Rumbur Valley's council of : sputes. Netghborly spirit keeps

the animals together in Guru village, where evervone's goats take advantage of the

earthen roaf of their stuble to browse on grass shoots (right).

et Froradl G rerg e, O Fiaber JW#S II







am invited to Kata Sing's house for a festive
meal of tasty but chewy goat tripe and Chao-
mos bread, Well after darkness, the village
of Kalashagram gathers on a high place. All
light their torches in the bonfire, and the
long, slow progress down the mountain be-
gins, [t 1= exhilarating but also fnghtening,
A fire storm of embers hails about me, onto
my clothes and my headdress, and whole
chunks of burning pine fall at myv feet.

Across the valley a small constellation of
torches snakes down the dark mountainside
from the high village of Grom. At the very
same moment, both processions reach the
bridge that leads across the narrow gorge Lo
Balanguru, At the best of times the supple
plank bridge is treacherous, but it is posi-
tively terrifving in this traffic jam of bodies
and fire.

Festivities Move to Nearby Village

Un this night all Rumbuor Valley heads for
Balanguru, which has the largest dancing
space, The village isablaze witha giant bon-
fire. I throw myself into the melee of people
madly circling the fire, singing, leaping,
dancing, glad to be rid of my torch as hurl it
into the fire with the others. The moon is
high and bright, the stars like chips of ice in
ihe thin black skv. The ragged snowy moun-
tains rise close by, shutting out most of the
sky, and seeming incalculably wild. And vet
I feel at home.

The next day Saifullah informs me that
the dancing is finished here, and suggests
that Steve and I follow the festival to Brum-
boret Vallev, which lags two dayvs behind.

Brumboret, largest and most accessible of
the three Kalash vallevs, also has the largest
Muslim population. Some are converted
Kalash, others are outsiders come to build
hotels or shops. As we arrive, the Mushm
call to praver echoes up the snow-dusted
mountains, carried to the Kalash villages by
# powerful loudspeaker.

In Brun, a picturesque stair-step village,
an unpleasant surprise awaits us. We are in-
formed by the inhabitantz that, having
shared a jeep with Muslims, we are now im-
pure. Vainly, Saifullah argues that we did
noteat in the impure jeep. Butwe will not be
allowed in the houses until we undergo puri-
fication, Brumboret styvle. The price: one
goat sacrificed in the cattle house. Steve and

472

Sailullah return spattered with the blood of
the sacrifice.

Afterward, we celebrate with several hot-
tles of strong local wine, corked with corn-
cobs, The sweet, headv wine soothes my
nerves, and we joke, dance, and sing. Then
Saifullah becomes pensive. It was not ¢asy
for him to become the only educated mem-
ber of his tnbe. The few other Kalash bovs
who made the ten-mile journey to school in
the Muslim town of Ayvun either quit or suc-
cumbed to pressure to convert to Islam. One
even became a Christian, Saifullah de-
scribes how one of his Muslim teachers used
to call on him: *Stand up and read the leszon,
dirty Kalash."

He tells us of the past oppression of his
people, surrounded by a different religion
and culture. Until Pakistan's independence
in 1947, the Kalash were virtual slaves tothe
rulers of the semiautonomous Muslim state
of Chitral, and were subject to forced labor.
Laws required Kalash who visited the town
of Chitral to wear hats with beads or feath-
ers, to differentiate them from Mushms,
There were cases of forced conversion,

Today the official policy of the Islamic
government of Pakistan is one of respect for
the rights of religious and ethnic minorities.
In practice, many land disputes between
Kalash and Muslims remain unresolved,
and the best business properties gre in Mus-
lim hands. In Brumboret all the hotels are
owned by Muslims from outside the valley.

Saifullah feels the courtroom 15 the best
place to defend the rights of his people. His
goal is to become a legal adviser, and later a
full advocate, He hopes scomehow to raize
money to continue his education.

We return home to Rumbur on Christmas
Day, and invite some of our friends for din-
ner. In my halting Kalasha, I try to explain
the “forelgners’ Chaomos.” Jesus is a little
like Balomain, but he isthe son of Dezao, the
Kalash creator god. Some confusion 18 evi-
dentinthe fmees of my listeners. Uverwine, 1
sing Christmas carols, then Kalash songs.

The time is nearing when I must leave
the valley., We visit Sumali Khan, a lum
puchawao, *bow shaker,” who tells the fu-
ture with a small bow made from a twig and
a string of goat-hair yarn, Saifullab insists
that Task when I will return to Kalash, and |
suddenly become afraid. “What if he savs

National Geographic, October 98]



Will the fdure bring
author Debron Denker back
to the people who have
|:':1'|'lj".".‘l'.I her? She owaits
an gnswer from Sumali
Khan, a "bow shaher" who
consults the pods. When
the bow began to swing, he
predicted her return within
iy to efghteen months

She tahes seriously her
blopd  sisterhood  with
Washilim Gul, the wife of
her interpreter. “In spirit,”
she says, “half of all I how
£ hers, and yice vwersd, for

the restl of our fives, "

five years, or ten, or neverr 1 wohder

Saifullah reminds me that I told him the
future 1= made by our own minds, 1sil tense-
Iy on the rooftop next to Sumali Khan, shiv-
ering in the snow-laden air. Will the bow
never move? It begins to sway, and at last
sSumall Khan speaks. 1 understand the
words "“six months” and “one vear, six
months. " Saifullah explains that I might re-
turn within six months, but definitelvy within
avearandahalf lamso happylam readyto

embrace them both,
Finding 4 New Family

The dav before 1 leave, I hecome blood
sisfer, or dart, to Washiim Gul, and thus Am
formally adopted mto the tribe. Washliim
Gl is happy, but warried. It 15 good to have
an American sister, she savs, but why must
we be so far away?

l arrange forasheepto be killed and roast-
ed, and the simple ceremony takes place on
the front porch of Saifullah’s house, Akbar
Hayatl, Washlim Gul's brother, atficiates

[ am nervous, aware that T am undertak-
ingaresponsibility that the Kalash take ven
seriously. | watch intently 45 Akbar Haval
cuts ané roasted kidnev, He feeds half to
Wiashlim Gul on the point of the knife, then
half tome. W hen he has repeated the process
with the other kidnev, we are officially
blood sisters. [ feel elated. Something very

Foakisian's Kalash: Po iple of Fire and Ferver

important has taken place. W hatever else |
may bécome, | am alwavs kalash, and an
only child has found a sister

We send portions of meat and rice Lo all
myv newlound relatives, then invite close re-

lations and elders to a feast. 1 feel zad as |
look from face to face 1n the soft lantern
light. 1 have found a family, onlv to lose
them to distance, borders, and visas
Washlim Gul's father, Kata S5mg, gives an
cmotiona which saifullah trans-
lates, “You are our guest in Kalash, and vet
vou have made us vour puests twace, and
now have become as my daughter. We have
had foreigners here, but never before have
they shared their Christmas with us, In the
past we have beéen made many times to feel
low. But because vou have made us voul
ruests, we feel we are somet
“But Saifullah, why should such good
people ever leel low /" Lask in disbeliet
“We have been told 20 manv times that we
are low," he replies, “that it 15 carved on our
brains, like the carpenter carves on wood."
Another tragically human story, this—a
story of the oppression of one group by
another, & story of pridé¢ won slowly and
painfully. 1t 1s with love and respect for my
blood sister, Washhim Gul, and my adopted
brother-in-law, Saifullah Jan, their fam-
ilies, and their tribe, that 1 write their story
in hope of a future of pride and freedom. []

speech
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Columbias Landin
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O ME there was a touch of Rip Van

Winkle about it all, After 34, hoursin

earth orbit an airplane—not a capsule

or & command module but an air-
plane, a ship with wings—descends above
the high desert of California. It glides
toward a landing at Edwards Air Force
Base. Asinthe old days, the mirages of Rog-
ers Dry Lake envelop it like a hallucination.
The ship makes a pertect touchdown and
rolls to & stop. At last the commander
emerges. He is 50 vears old. He has grown
old and fursighted waiting for this flight. He
had to wear glasses to read the instrument
panel. He opens his mouth and out comes a
draw! that takes me back 25 vears, al least,
to the cowhov davs of Chuck Yeager.

Not to press John Young into the role of
Rip Van Winkle, but his flight with his 43-
vear-old copilot, Robert Crippen, in the
space shuttle Columbia resumes a story that
was broken off & quarter of & century ago. It
returns the American space program fto
where it started—which was not Cape
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Canaverad but the throwback landscape
of Edwards Air Force Base, a terrain that
evolution left behind, a desert decorated
with the arthrtic limbs of Joshua trees and
memories of Chuck Yeager, Scolt Cross-
field, Joe Walker, Iven Kincheloe, and other
ploneers of manned rocket flight.

Yeager began the American advance
toward space at Edwards—or Muroe as it
was then called—on October 14, 1947,
when he broke the sound barrier in the X-1
The X-1 was the first in a series of experi-
mental aircraft built solely to test the effects
of supersonic speeds and very high altitudes
on aerodynamics and structural integrity
The X-1 consisted of a four-chamber rocket
with wines ( just six inches thick), tail assem-
hlv, cockpit, and a set of controls. There
were scarcely 30 people on hand who knew
what it meant when Yeager's sonic boom hit
the desert floor. The Air Force had a security
Iid on the X-1 project, and no announce-
ment was made of Yeager's triumph. The
only celebration was a free steak dinner and



Closes a Circle .........

all he could drink at Pancho’s Fly Inn, a
ramshackle dude ranch, saloon, and pilots
hangout, just outside the base, run by a fe-
male stunt pilot named Pancho Barnes.

Three days before the flight Yeager had
taken a terrific fall during a midnight ride
through the Joshua trees on one of Pancho's
dude-ranch horses. He wound ap with two
broken ribs, making it impuossible for him to
use hig right arm. But in this, the cowboy
phaseof manned rocket flight, there were no
preflight physicals. Yeager told only one
person about his little problem, the fhght
engineer, a good old boy from Oklahoma
named Jack Ridley. So Ridley smuggled a
length of broom handle onto the X-1 to give
Yeager's one good arm more leverage, and
that was the way he went up: with one arm
and a piece of a broom handle.

By October of 1957, when the Soviet
Union launched Sputnik 1, the first artificial
earth sateflite, Yeager, Crossfield, Kinche-
loe, and other pilots at Edwards had gone
more than twice the speed of sound in the
X-1A. the X-2, and the D-558-2, Crossfield,
the prime pilot for the project, was awaiting
delivery of the X-15, an mrplane North
American Aviation had built to fly into the
lower reaches of space, 50 miles above
carth, although not in earth orbit, and then
return through the atmosphere for a landing
at Edwards. (This it eventually did, many
times, and Joe Engle, scheduled to com-
mand the second flight of the space shuttle,
was one of the pilots who took it up. )

Assuming that the problem of the heat of
reentry could be solved, it was but a short
step, in terms of technique, from the X-15to
a ship such as the X-20, which the Air Force
startedd work on within days after the
launching of Sputnik 1. Boeing had the con-
tract to build it. The X-20 would be a 35-
foot-long black metal version of a paper
airplane. It would be launched by a Titan ITI
rocket, which would disengage after lift-off.
The ship would orbit the earth and land at
Edwards. To pilots like Yeager, this was

such familiar and inevitable stuff that they
were astounded to see the Soviet Union's lit-
tle Sputnik. a 184-pound ball with nothing
but a little radio transmitter in it, throw the
government and the press into such a panic

The problem with the X-20 program—
the political problem—was the Titan I
rocket. The Titan 111 was to consist of a Ti-
tan I1 ballistic missile, ten stories high and
150 tons in weight, capable of 430,000
pounds of thrust at lift-off and boostered by
two large solid-propellant rockets, each ten
feet in diameter, attached to either side of
the Titan 11. Atop the Titan II would be the
X-20. But this great brute of a rocket assem-
bly was at least two and perhaps three years
away from development. The space race, as
it was now called, seemed like such an ur-
gent national priority that the government
decided upon a “quick and dirty” approach.
Even though the X-20 program would go
forward, the emphasis of the space etfort
would be in a different direction. NASA
would use smaller, already fully developed
military attack rockets, such as the Red-
stone. The Redstone had a lift-off thrust of
78,000 pounds, less than one-fifth that of the
Titan I, but it was readv to go. The test sub-
ject would be placed inside a smail shell—a
capsule barely six feet across—and the shell
would be placed on top of the Redstone. It
was the human cannonball approach, All
that was required was & test subject who
could sit still and stand the strain.

A lest subgect: such n creature could
scarcely be called a pilot. He would be a pas-
senger with biosensors attached to his body.
He would splash down in the ocean at the
end of his ride—he wouldn't even land like a
man, Because the poor devil couldn't con-
tral his own flight, eéntire fleets of ships and
aircraft, plus a worldwide network of radio

The author: In his best-selling book The Right
Saiff, Tom Wolle traced the story of eany
manned rocket flights—and the daring pioneers
who broke the barriers of the unknown
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tracking stations, had to be mohilized in or-
der to be sure of finding him when he hit the
wiater. Afterward neither the capsule norits
rocket could be used agnin. It was like
buving & new Buick Electra 225 every time
vou drove over to the Seven-Eleven

At Edwards the rocket pilots looked with
derision upon the astronauts, as the test sub-
jects were called. They
spoke of NASA's Project
Mercury as “Spam in a
can,” and added: “ A mon-
kev s gonna make the first
fight.” It was true. Chim-
panzees took the first sub-
orbital flight (before Alan
shepard’s)and the first or-
bital fhght (before John
Gilenn’s). An ape filled the
bill as handily as a human
test subject.

What  self-respecting
pilot would volunteer to
become a human chimpr
Every hot pilot wanted to
do it like Yeager. One of
that breed in 1957, when Sputnik went up,
was a 27-vear-old Navy test pilot named
John Young. He was soon to set two world
time-to-chimb records in & supersonic Navy
interceptor, the F4H-1, for the fastest chimb
from takeoff to 3,000 meters and the tastest
climb from takeoff to 25,000 meters, It went
without saving that he had a fully developed
Yeager draw],

But spon an aura of national mission and
blazing glamour, complete with Life maga-
zine covers, was upon Project Mercurv, Not
onlv that, the performance of the Mercury
astronauts, whether one regarded them as
pilots or guinea pigs. was exemplary. By
1962 the objections and taunts of Edwards
great rocket pilots scarcely even registered
any longer. Ambitious pilots like John
Young were determined to make it not to the
old Olvmpus, Edwards Aar Force Base, but
to the new one, NASA's Manned Spacecrafi
Center in Houston. Even the Air Force at-
tached paramount importance to producing
astronauts for NASA

Young was selected for the second group
of astronauts, which included Netl Arm-
strong, Jim Lovell, Pete Conrad, and Frank
Borman. The entire emphasis of American

John W. Young
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manned spaceflight was now upon the goal
of reaching the moon. In 1963 the Asr
Force's X-20) program was canceled, even
though Boeing had begun manufacture of
the first ship. As something of a sop, the Air
Force was given the Manned Orbiting Lab-
oratory program. which would involve
astronauts going back and forth to space sta-
tons in twe-man capsules of the sort used in
Gemini, That scheme was canceled in
1969—the vear Young, on his third space-
flight, the Apollo 10 mission, orbited the
moon. NASA now somewhat reluctantly
absorbed the Manned Orbiting Laboratory
trainees as the seventh group of astronauts
One was Robert Crippen, who had come
into the program from the Navy.

It was not until 1969, after the success of
the Apollo moon project, that NASA re-
turned to the task of developing a rational
and affordahle system for flight in earth or-
bit. Which is to say, the X-20 project, reborn
as the space shuttle. The shuttle would be
launched by a more powerful and sophisti-
cated version of Titan 11, Like the X-20 it
would have two solid-fuel boosters. The
ship itself would be larger than the X-20 and
look more like a conventional aircraft. But,
ineffect, the shuttle would be the X-20 proj-
ect resumed. updated, and loaded with the
technical bijoux developed in Mercury,
Gemini, Apollo, and Skvlab.

Young was the reigning astronaut as-
signed to the program. He had flown in
space four times and, as commander of
Apollo 16, had been the ninth man to set
foot on the moon. So Young was namied
commander of the first space shutile mis-
sion, which would presumably take place by
1979, Crippen was named pilot. He would
be the first of the Manned Orbiting Labora-
tory leftovers to get any spaceflight at all.

Politically the times were very different
AL NASA It was with a sense of old-oaken-
bucket sentimentality that they now talked
about the glorious davs of “budgetless fi-
nancing.” That had been during the Apollo
program, prior to the landing of Apolle 11,
when NASA simply spent whatever it need-
ed and Congress was only too happy to take
care af the overdrafts.

Those days were gone. Now they could
barely pav the light bills down in Houston
Shuttle development dragged on. The ship

Nutional Geographic, October [958



was referred to as a lemon. In fact, all that
was lacking was the money and the sort of
national commitment that had made almaost
anvithing possible, overnight, for Mercury,
Gemini, and Apollo. Years went by, and
Young and Crppen grew older, until
Young, like many men his age, had presby-
opia. literally “old eves,” better known as
farsightedness, and had to wear spectacies
for close work.

Time had takenits toll on the ald notion of
pilot’s control of the craft too. Ironically, the
high speeds that Yeager him=elf introduced
had made automatic guidance svstems in-
creasingly important. A computerized iner-
tial guidance platform had been developed
to help X-15 pilots bring the ship back
through the earth’s atmosphere at the proper
angle. Neil Armstrong, NASA's backup for
Joe Wilkerinthe X-15 project, gave the sys-
tem its first lower-altitude tests. To the great
satisfaction of the rocket aces, the platform
had its problems. It was still the brain, the
reflexes, and the body of the pilot that con-
trolled the X-15. As the talk of computer-
controlled flight grew louder, Scott Cross-
field put in & word for the test pilot: “Where
else would vou get a non-linear computer
weighing only 160 pounds, having a billion
binary decision elements, that can be mass-
produced by unskilled labor?"

But by 1930 thing= like inertial guidance
systems were routine in high-performance
aircraft. The Navy even had an automated
system for landmg fighter planes on carriers.
The pilot took his hands off the controls and
just sat there &= his aircraft nosed toward the
deck, lurching and shuddering as the com-
puters corrected its course in sync with the
motions of the carrier's flight deck.

The space shuttle had five computers in
contirol of most phases of flicht. Onginally
there had been four. During one simulation
the comiputers had arrived at a Mexican
standoff, two against two, with no decizions
being made, In an actual flight the results
would have been dizsastrous. A fifth com-
puter, an arbiter, a Solomon with a4 heart of
transistors, was added later. In most situa-
tions in shuttle flight, the pilot's decisions
are not relaved directlv to the warious
movable parts and {uel supplies. They enter
the loop of the Computer Solomon along
with the other machines’ binary decision

Columbia's Landing Cloges a Circle

elements, Technically, none of these com-
puters, not even the Solomon, actually
makes a decision. Only the pilot can do that.

One component of classic flight test, Ed-
wards stvle, had not changed by the time the
space shuttle Columbia was launched last
April with John Young and Robert Crippen
in the cockpit. Namelv, the danger inherent
in the first flight of a completely new air-
craft. NASA's other space systems, Mer-
cury, Gemini, and Apollo, invalved shells
guided by computer from lift-off to recov-
erv, and each was tested first by s=ending the
chells into space without pilots. The space
shuttle was like the X-1 or the X-15 in that it
would be manned for its first all-out test.
The shuttle had never before gone into orbat.

The shuttle, like the X-1 and the X-15,
had to come into Edwards without power
and make a so-called dead-stick landing at
high speed. The ship could make one ap-
proach and that was it. Even in an age of
computers, to attempt a dead-stick landing
without a pilot aboard would mean risking a
billion-dollar hole in the ground.

It 15 this, the unspeakable danger—and
the term “danger” is itself taboo among the
pilots—that has always given the phrase the

frrst flaghnt such a righteous aura amoeng test

pilots, And what great
first flights remain? It has
been 18 vears since Milt
Thompson, for NASA,
and Yeager., for the Air
Force, made the first
flights of 2 wingless air-
cralt (lifting bodv) at Ed-
wards. It has been 13
vears since the X-135 made
its final flight. The flight
of Colmbia in April may
prove to be the last his-
toric first fhght in this
century,

S0 even though it took
Young and Crippen al-
most a decade to reach
that moment, and even thoagh thev grew
very old, inthe life span of a pilot, there was
no reason to doubt Crippen when hesaid: “It
was worth that wait, " Evervonein the flving
fraternity, and especially the veterans of
those skies above the arthritic Joshua trees,
knew exactly what he meant, 0]

HEYE PRI WIRIS
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Columbia’s Astronauts’

Own Story: OUP
Phenomenal

First Flight

E WERE 60 MILES above Midway and com-

ing home, Cnp and 1, when we saw the reddish

pink glow. The space shuttle Columbia was
dropping through deep black mght during the last
half hour of our phenomenal first flight. Our nose was
||!l5.'l‘-l d 40 degrees L 50 that the heat-shieldine silica tiles
aon Columbia’s underbelly would bear the brunt of the
scorching temperatures as it broke into the upper reaches
of earth’s atmosphert

People had worried a lot about this reentry heat. Lven
ourown engineers had told us that at least one of the cnti
cal tiles on the underside would probably come off. If
enough did, theyv said, the hot plasma outside could bure
right through Columbi

Hut we had faith in those tiles, and that tenuous glow
i aved they were oul there doing what they were made to
do, They were taking 2300°F and lighting up the sk
around us. Qutside our windows that glow was light red,
but it turned reddizsh orange near the superhiot nose (right)
[ felt as if we wen '| ine through a neon tuhe

[ grabbed my camera, but the film was too slow to re-
coril the glow. Then the sun lit up the far horizon. For a
moment that bright band of dawn streaked through, then
the full burst of sunrise¢ washed the glow away, It was so

B " i -
beautiful, T hated tosee it go,  (Continued on page 45

By JOHN W. YOUNG and
ROBERT L.. CRIPPEN
Paintings by KEN DALLISON
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and [ haa seem since we had climbed into

Columbia’s cockpit well before daum
twpo davs before, on April 12, at Cape Canav-
eval. Thiviy-six sunsets too. Each of them
different.

I remember that first sunvise especially,
We were out on the launchpad, Iving on ouy
backs in the cockpit, with not rveally that
much to do, lopking at the stavs through Co-
fumbia’s wraparound windows. As dawn [l
up the Florida coast, we could walch peli-
cans flying up and down the beach. Ii was
nice and peaceful,

We'd gome through the counidown 50
many fimes in simulations, it seemed rou-
tine, We'd been through it tust lwo days ear-
lter and had hod to serich the launch because
we couldn't get our five flight control com-
puters synchronized. Even before they an-
nounced the serub that day, we both knew
we weven't gomng. John and I had lookred at
each other and in effect said, "Well, this is
the first serub.” Fwas expectingwe mighi nol
launch on that second try either,

THAT WAS THE 36TH SUNRISE John

1 was very doubtful we'd launch., Cripand 1
knew and understood that vehicle so well.
We thought the concepts were all valid and
that it would eventually fly. But vou don't
realize how many thousands of things have
to work together to launch, and human be-
ings have to put all those things together.®
NASA doesn't pay vou (o express anxi-
eties and fears, but I was probably less confi-
dent of total success than most of our people
If we did get off, 1 thought we might well
have to abort, I thought we'd have failures
in orhit. We were prepared, however, to
deal with anvthing short of Armageddon.
Actually, we almost ran into a serious
prohlem that second morning as well. Up in
the cockpit, when we locked the faceplates
onto our helmets, we couldn’t breathe. We
threw open the plates, grabbed a breath,
and started looking for the trouble so we
wouldn't have to scrub again. Eventually
Loren Shriver, an astronaut in the close-out
crew, found a loose connector and tightened
it. The countdown continued. The crew
closeéd the hatch, and we sat there watching
the dawn and the weather and reviewing all

*See “When the Space Shuttle Finally Flies," by
Rick Gore, in the March 1981 GEDGRAFHIC

Columbia’s Astronanty” Own Story
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At maximum stress during the ascent, the
main engines throttle back to 65 percent
of their power to lessen air pressure on
Columbia (top). Spent boosters (facing
page) part company with the craft 33 miles
above the Atlantic at 2,725 miles an hour,
Falling on targetl within 2.5 miles of each
other, the boosters are towed back (above)
to Cape Canaveral, 180 miles away. The
external tank, as plonned, later breaks up
during reentry over the Indian Ocean
about 1,700 miles west of Australio.
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the cue cards we have for dealing with passi-
ble problems during ascent.

By T minus five minutes we were really
busv. T was making sure all the switches
were in the right position, Crip was over
there like a4 one-armed paperhanger, start-
ing up the three auxiliary power units.

and nothing had gone wrong that I made

up my mind we weve really going to do it.
That's when my heart rate went wp (o 130,
e sperprised if wasn't fiigher, John, [ guess,
was calmer. He had beem into space four
times and walked on the moon. Maybe that's
why his heart vate was only about 85,

I TFWASN'T untilwe het T wmeinpis 27 seconds

I wasexcited too, I just couldn't get my heart
to beat any faster. T was pretty impressed
anyvway, when at T minus five seconds I
heard the three main engines start up with
bangs. Then the two solid-rocket boosters,
which were strapped onto our g white ex-
ternal tank, exploded to life. Within three-
tenths of a second we were off the ground. 1
saw pictures later of the conflagration all
those engines and boosters made. I'm sure
glad we didn’t have rearview mirrors.

Looking out the side windows, | watched
the veéhicle go by the tower. There was a lit-
tle vibration right at first, and much less
noise than 1 expected, Basically it was
smooth, like riding a fast elevator. 1 was sit-
ting there thinking, “Bov, theyv've done it
Thev got it all together, and here we are!”

We launched with Columbia’s tall pointed
south. Immediately alter clearing the tower,
we did this roll, pitch, and yaw maneuver to
get ourselves headed east-northeast toward
Gibraltar.

We were getting more thriist from those
solid rockets than we expected. When we
jettisoned the solids, for instance, we were
supposed to be at 164,000 feet, but were
already at 174,000, Performance had been
better than anticipated in this first stage,
which means on later flights we'll be able to
take up more payload.

Those solids were putting out a tail of
flame that was more than 600 feet long and
200 feet wide, Photographs from the chase
planes show the flames were so hot that the
back of the external tank was glowing bright
white. We were about to lose the solids,
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however. We could feel a shght decelera-
tion: their fuel was just about spent. Then,
two minutes and 11 seconds after lift-off
when we were 29 nautical miles high, there
wis bright vellow-orange flame all across
our windows. Six-tenths of a second later it
was gone, and so were the solid rockets.
Eight booster separator motors had flared
up and fired the solids off into the Atlantic,
That was some flash. We weren't expecting
it to be so breathtaking, but for six-tenths of
a second youdon't have time to get nervous,

About two minutes later we weve feeling
good. All ourtesting data had indicated that
if the engines were going to fail, thev'd have
done il alveady. Then we got the call from
Mission Control tn Houston we'd been wail-
tng for: “Press to MECO." MECQ, or main
engine cutoff, occurs just befovewe reach or-
bital velocity, If we were cleaved 1o go that
far, we knew we weren't going to have to turm
arewnd and come back.

At thay pornd, right on schedule, Columbig
suddenly pitched over to level off onr trajec-
torv. As 1t did, I satw earth from space for the
first time. “What a vietww! Whal a view!" was
all § could get out, Seeing that curvature of
the earth against the black of space, the mul-
Lihued ocean, and the vived blue shimmer al
the topofthe atmospherve grabbed my breath.

“It hasn't changed any,” said Join.

Neither of us could sighisee, however, In
less than four minutes we had to jettison the
external tank. Pieces of while imsulation
from the tank drifted by our windows, They
looked spectacular, like chunks ofice,

We were flving upside dotwen underneath
Lhe tank, Lo make peliing away from il easier,
The main engines cul off, and the computers
activated a 16-second separation sequence,
Our umbilical propellant lines were pulled
owul of the tank back twio the orvbiley. Then
explosives blew the bolts fastening us to the
tank, amnd Columbio was fiving free. We
conldn't see the lank, but knew i was up
ahove w5 and wonld soon begin to drift down
on @ trajectory that world take whatever
pieces swrvived the heat of emtering the
atmosphere into the Indian Ocean.

Up in the cockpit the only way we knew we

had separated from the tank was that three
red lights on the panel in front of Bob

National Geographic, October 1981
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Basic maneuvers of Columbia are all performed through computers. Either at the
commuand of shuttle pilots or by following automatic programs, computers can fire
44 reaction control jets te change pitch, yaw, ar roll in space. As the crift reenters
the atmosphere, computers balance use of the jets with cerodynamic controls. As
commander, Young took control of the system at 115,000 feet and Mach 5 to fly the
last two of five roll reversals, or high-speed § turns, to slow the craft. Near the
runway he took the stick again, lunding the craft with aerodynamic controls only.

Crippen went out. There was no motion, no
sense of the explosives firing. I took the stick
and began manually flving off to the side to

guarantee that we wouldn't run into the
tank as it fell.

away from the extornal tank. The orbii-
er has 44 reaction control engines.
These thrusters, whieh you can fire one al a
time orin tandem, lebus conltvol bthe direction
and attitwde of Columbia most of the time we
were in space, They weve very phyvsical and
really shook the vehicle. They sounded like
weeiffled howitzers vight outside our door.
Later, whenwe fived them at night, we conld
see 30-foot-long tongues of fire leaping-out
from them. It was a little uncomfortable ini-
tindly, and we never entirely gol used fo il.
When one of the bigger ones fived, it was like
something had kit the vehicle.
To get away from the tank, John flew the
vehicle off Lo the side, and the compiters
fired one reaction contral jet on the nose and

KT TUALLY, it felt like s0¢ were walking

Columbia’s Astronaues” Own Story

one aft. The one on the nose cut off indermit-
tently te hold attitude. That kept Columbia
positioned properly, but it also made ws feel
as if we were sidestepping acvoss the sey. We
didn't anticipate that.

Now vid of the tank, we were busy getting
ready for our next manenver, John took the
rotational hand centroller and pulled up Co-
lumbia's nose. He pushed a button. The wo
large ovbital manesuvering system (OMS ) en-
gines, which yit above the marn engines at
the rear of the spacecraft, fived. They gave
s a smooth and stlent push into ovbil. That
ovhit wonld have been very elliptical—130
nautical miles at its highest point, 60 af its
loseest. So abowut 20 minwutes later, at the high
point, we fired the OMS engines again lo
make our orbit civcular, about 130 nautical
miles abave the carth.

Once we kit orbit, we unbuckled onr seat
belts and went to work. We loaded the com-
puterswith the on-ovbil programs they need-
¢d to control and monitor just about etery
aspect of our (Continued on page 492}
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(rood news and bad mews greet the astronauts as
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With only one chance to land the 99-ton glider safelv, Young edses the billion-

dollar Columbia toward g 215-mile-an-hour rendesvols with the Moigve Deserd

floor. Swooping under the shurtle in a T-38 chase plane, fellow astronauts Jon
MelBride and George velson ghspect s tiled bottom for damaoge. In fuct, Columbio

had slipped through the atmosphere so smoothly half an hour earlier—as it dived
into the first molecules of air 76 miles above the Pacific—that in places it was 600°F

Natienal Geographic, October 98]




copler than the worst predicted for its fery reentry, Despite 303 nicks gnd dents,
maostly caused by pieces of ice and insulation fiying off the external tank, only about
100 fout of 31,000) tiles had to be replaced after the flight. “You can't believe what a

flving machine that is!"” said Young, shortly after touching down on runway 23 of
Edwards Air Force Base—54 hours, 20 minutes, and 52 seconds after leaving the

launchpad in Florida, "Whart a way to come to California!
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flight and envivonment, Asl gotup to go inte
the aft flight deck behind the cockpit, really
noliced my weightlessness,

Right after the main engines had cut off,
we had seen o little debris—washers and
serews—floating through the cockpit, But
not untill unstvapped my seat belt did I real-
ize how spectaculor weightlessness is. [ felt
like a bird learning to fly from its nest.

I had taken a motion-sickness pill becasse
some astronauls have found themselves too
spacesick from sevo gravity Lo work for a cou-
ple days. I dide't have time for that. In the
beginning I was also caveful to keep myself
upright. Rather thon jevk my head avound, T
moved my whole body.

I floated to the aft flight deck to open the
large doors that cover the payload bay. This
i5 where in the future cargo will be stowed.
The payload hay doors must stay open mast
af the time in orbit, They have reflectors that
radiate into space the keat that builds up
from all the electronic equipment,

“Heve I am,” I thought, “opening these
doors apain, whick I have done a hundred-
odd times in our simulator—excepl this time
my feet aven't on the floor.”

Johnswas back theve too, feet up inthe air,
and getting veady to take pictures with three
vemotely controlled TV cameras located in
the cargo bay. |

As soon as we got the doovs open, | noticed
some dark patches on the pod that houses the
starboard OMS engine. “Hey John," [ said,
“wre’ve gol some biles missing.”

We didn't know it, but those mtissing tiles
catsed guite a commotion back on earth. We
weven't worried. The pods weren't supposed
to get that hot during reentry, and NASA
was being conservative by tiling the area,

Also, we could see that the ved compaund
called RTV, which helps bond the tiles, was
still there. That itself will insulate against
heat up to 900 degrees. The wings and tail
were OK, and they were the mosl eritical
parts afthe ovbiter that we conld see from the
window's that look oul on the cargo bay.

We did not know what had happened dur-
ing ascent to the veally important tiles on the
underbelly. But it looked to us as if the tiles
we had lost had not been hil by anything.
There is a complex curvature on the OMS
pod, and it appeared that mechanical flexing
during asceni had popped those tiles off. It
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“Welcome home; Columbia,” Mission
Control proclaims from Houston, as the
shuttle rolls toward a runway intersection
on Rogers Dy Lake at Edwards, Close-out

National Geographic, October 195



procedures keep the astronauts in the cab-
in for an hour as ground crews position d
wind machine; right, to blow away toxic
fumes discovered near the orbiter's nose.

Celismbic’s Astronants’ Own Story

OOl wouriis iad FEg e Wl

Two tractor-trailers, center, bring up
umbilical equipment to purge the cruft of
residual goses and cool off its elaborate
electrical systems.




seemed unltkely that that wonld have hap-
pened on the gentler curves on the bottom of

the spacecraft,

We spent most of that first day making sure
Columbia was working properly. We went
around checking out svstems and doing rou-
tine first-flight things like surveving noize
levels in the cockpit or checking the hand
controller, One of us always stayed on the
flight deck, since that is where the alarms
and controls are. Because of zero g 1t was
more fun to zoom down below into the mid-
deck to do a checkout, Bob Crippen thought
zoton. He waslearning how to swimin space
pretty quickly.

After I assured myself | wasn't going to gel
spacesick, [ spent a lot of time enjoving sevo
g. You don't have to do fancy aervobalics.
Just moving around &5 enough. At fivst I did
things that surpmised me. like shoving off
from one side of the mid-deck a bit too hard
and finding myself sprawled on the opposite
wall. Bul Imastered it pretty quickly. Soon I
felt graceful and could fully control my body
and motion.

E HAD a complex flight plan, detail-

ing what we were to do almost minute

by minute. After we finished the first

dav's chores, Crip Oixed us dinner. Mission

Control told us it was bedtime and signed of[

for the next eight hours. Neither one of us

slept well that first night. For one thing it

was light out much of the time and far too
beautiful looking down at earth.

I had taken along a 70-mm Hasselblad
camera. Before launching, some geologists,
oceanographers, and meteorologists I know
had told me things thev would like to see
from space. Things like dune patterns, evi-
dence of internal waves moving below the
pcean surface, sediments off mouths of riv-
ers, and clouds forming near coastlines and
islands. Mostof the time we were too busy to
take pictures on this mission, but it was so
easy to do after working hours.

Sixteen vears ago on Geminl 3 we didn't
have any windows to speak of, There was
ane porthole in front of me and one in front
of Gus Grissom. The only way we could take

pictures was to point a camera straight at
something or open the hatch. (We didn't do
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that much. ) On Apollo we were on our way
to the moon. We didn’t have much chance to
ook back and take pictures. We were mov-
ing too fast anyway.

The shuttle has those wraparound windets
up front. Bul the best views are from the
flight deck windows, looking outthrough the
payioad bay when you are flying upside
dewn with the doors open, sehich e were
doing mast of the time. You see the whole
earin gaing by benealh vou,

[ remember one time glancing oul and
there weve the Himalayas, rigeed, snow
covercd, and stark. They arve usually ob-
scurved by clonds, but this day was clear and
the atmospleere so thin avound Lhem that we
conld see mcredible detadl and vivid color
contrast. The huntan eve gives vou a 3-0) ef-
fect mo cameva can. Sights like the Hima-
lavas and thunderstorms, which we loter
sair billowing high above Lhe Amazon, are
especially dramatic.

Jobon and | have spent alod of time wibth the
Navy in the Mediterranean. It aften has o
haze over if. When you are flving over the
Med at night and you see ships out on the sea
below and stars up above, you can lose all
sense of what i5 up and what &5 dewen, Luck-
ilv the Med way fatrly clear for us now, We
had gorgeous views of Gibvaltar, the Sakhara,
and the Bay of Naples. We conld see Mount
Etna smokimg. Whenever the sun was set-
ting, the sun glint aon the water let us see
ships on the sunface hundrveds of miles away,
Perhaps the most stunning sight, however,
was Dashi-¢ Kavir, a salt desert in Iran. 11
looked morve Lke Juptler with the preal
swirls of reds and browns gnd whites, the
brilliant vesidues of genervation after geneva-
tion of evaporaled salt lakes.

1 really liked the Bahamas. They glowed
like emeralds. Unfortunately the pictures
could not capture their shimmering beauty.
The human eve is so much better for seeing
colors and contrasts, The human being,
with the detail he can pick out, will prove to
be very useful in space.

I would like to get together with our
photographic guvs and touch up the colors
in our pictures. That would probably not be
cricket, but it is disappointing to look at
Eleuthers and not see that emerald glowing.

Mational Geographic, Cctober (98]



I wasn't ready to go to bed that first night
at quitting time even though we had been up
for 18 hours, | slept anly three or four hours,
Crip did a bit better. When we did turn in,
we just fastened our lap belts and folded our
arms. We could have gone down fo the mid-
deck and just floated around, but Tike some
support. Anvway vou do it, sleeping in zero
g is delightful. Ttis like being on a water bed
in three dimensions,

E WERE BUSY mast of our second

day, April 13, daing burns with the

reaction contvol fets, going into differ-

ent attitudes and performing maneuvers, We

needed Lo understand howwell the computer

artopilot can contvol the vehicle, Conld we

make fime manewvers? Houston wanted Lo

see hotw well the crew could coordimale with
the ground in positioning the orbiter,

1 just kept feeling better and better about
that vehicle. After we launched and got it
into orbit, T had said to myself, “Well, that
went pretty good. " Then the vehicle worked
z0 well the first dav | had said, "We'd better
take it back before it breaks.”" The second
day it worked even better and so I thought,
“Man, this thing is really good. We'd bétter
stay up here some more to get more data.”
But Mission Control made us come back the
next day.

We both slept soundly that second night, |
was really sawing the =5 when an alarm
staried poing off in my ears, [ didw't know
wheve | was, whol was, orwhat | was dosng
for the longest time. I could hear Johin say-
ing, “Crip, what's that?" It was a minor
problem, fortunately. A heater control in one
af our auxiliary pewer units quit wovking.
We just switched on an alternate heater and
went back to sleep,

It was about 2:30 a.m. Houston lime
when Might control greeted ws with a bugle
call and some rousing music. John fixed
breakfast that morning, altheugh usually 1
took care of the chow. Then we checked out
the Tight control svitem one last time and
stowed evervthing oway for reentry. We
strapped on biomedical sensors to Reep the
doctors happy, and got back inte our pres-
sire suits. We programmed the computers
forreentryand closed the pavioad bay doars.

Colambia’s Astronauts” Own Story

The first step toward getting home wag to
de-orbit, We had tested all onur engines and
were very confident thev were working. We
were veally looking forward Lo flying reentry.
Bringing g winged vehicle down from almost
25 times the speed of sound would be a thrill
Sforany priol.

We weve orbiting tail fivst and upside
dewn. We fived the OMS engines enough to
feel a nice little push that slowed ws down by
a little less tham 300 feel per second. That is
not dramatic, but it did change our orbit
back to an ¢llipse whose low point would be
close to the sinface of the earth.

When we finished the OMS burn, John
pitched the vehicle over so il was in the 40-
degree nose-up angle that would let ourinsy-
lated underbelly meet the veentry heat of the
atmosphere.

We hit the atmosphere at the equivalent of
about Mach 24.5 after passing Guam.
About the same time we lost radio contact
with Houston, There were no tracking sta-
tions in that part of the Pacific. Also, the
heat of reentry would block radio commumni-
cations for the next 16 minutes,

Just before losing contact, we noticed a
slight crackling on the radio. Then, out of
the sides of our eves, we saw little blips of or-
ange. We knew we had met the atmosphere.
Those blips were the reaction control jets fir-
ing. In space we never noticed those rear jets
because there were no molecules to reflect
their light forward. Those blips told us that
Columbia was coming through air—and
hence plenty of molecules to reflect the
thrusters' fire.

That air was also creating friction and
heating Columbia’s exterior. About Ove
minutes after we lost contact with Houston,
at the beginning of reentry heating, when we
were still flving at Mach 24.5, we noticed the
reddish pink glow. Bob and I put our visors
down. That sealed our pressure suits so that
they would automatically inflate if some-
how reentry heating burned through the
cabinand let the air out. Other than the pink
glow, however, we had no sense of going
through a hot phase.

Columbia was flving smoother than any air-
liner, Not a vipple!
As we approached the coast of northern
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T TURMNED OUT to be totally unneces-
rv for me to manually flv those last two
roll reversals. Columbia had been flving
like a champ. It has all those sensors: plat

forme for attitude control, evrodcopes, and
Tts
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acceleromielers computers (ake all the
data, assimilate it instantly, and use 1t Lo fiee
thrusters., dnyve elevons, or do anvithing

needed to flv the vehicle, 1Thev are much

faster at this than any man. The orbiter 15

1oy to ty. dt does what vou tell 1t o, evén in
very onstable regions. All 1 had to do was
eay, "Il want to roll right,” or " Put my nose
nere,” and it chid it T he velucle went where
vanted it, and it staved there until I moved
Lhe control 5

L LG put it somew here ¢lse
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mode. We found oul later thal we had made a
donble sonic boom ar we slowed below the
speed of sound, We made a gliding circle
gver our landing site, runway 23 on Rogers
Diry Lake af Edwards Air Force Base,

O final approach I was reading out the
airspeeds to Joh so lee wouldn't have to scan
the instriiments as closely, Columbra aimost
Moated in. John only had lo make minor
gdpristments in pitch. We were targeted fo
touch dotwn at 185 knots, and the very mo-
meent [ called out 185, Ifelt ws tovwch doumn., |
have never been tn any fTving vehicle thal
landed move smoothly. {f vou can imagine
the smoothest landing vou've ever had in an
airlinegy, ours was al least that pood, John
really greased i in.

“Welcaome home, Columbia,” said Hous-
ton. "Beaubiful, beautiful.”

“Do you want ws to take it up to the han-
gar?” John asked.

Ourwork wasn't done. We still had a lot of
stwilches to throw and systems to shut down,
A convoy of 21 safely and service vehicles
had raced out to the ovbiter Lo check for nox-
fous gases and provide external power and
cooling. I't took them about an hour to make
stre we could gel out safely.

I've never seen John so enthussastic. He
bownded out almost as soon as the hatch was
opened. I staved behind until a velief crew
came in to officially switch Mission Control
commiinications back o Cape Canaveral,
whose staff wonld supervise Columbia's
return to Florida atop a 747 atverafl koo
weeks later,

E HAD DONE IT! The whole pack-
age, And done it just far better than
anvone—including me—imagned. 1
herded right for the underbelly of the orbit-
er. There was not one tile missing. Not one!
Considering how many human beings
waorked on that rascal, the complexity of
putting those tiles on, and the beating they
took, that's a wonder. It's the finest brick-
laving job that's ever been done. American
workers can do a heck of a job, and the bot-
tom of that vehicle proved it to the world.
People ask me what the space shuttle
means. Before | can answer that, we'll have
to make the shuttle operational. A new
crew, Joe Engle and Dick Truly, 15 sched-
uled to take Columbig up for five duys this
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Industry in orbit:
science goes
weightless

HE BRIGGER THEY GET, the more amiaz-

ing satellites may become. With an anternna
300 feet across, o communications satellite as-
sembled by a shuttle crew in space (abowve)
could handle 250,000 calls at once from wrist
radios (right, 1), reloy hundreds of television
channels, deliver mail electronically, or dodoz-
ens of other Flash Crordon-age jobs.

Some industries want to use the zero gravity
of space to mike purer crystals for microelec-
tronics (2), clearer glass for fiberoptics {3), and
stronger allovs (4) from metals thot refuse to
mix down on earth. McDonnell Douglas will
conduct pharmaceutical experiments on the
shurtle in 1882 and by 1986 plans to make
druegs (5] in orbit. About 200 other businesses,
governments, ond individuals hove reserved
space for their own experiméents i “getaway
special” canisters (6).

National Geographic, October 1981
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No strangers to the space plong, the crew for Columbia's second flight, com-
muander foe H. Engle, 49, right, and pilot Richard F. Truty, 43, Hew the test orbiter
Enterprise in 1977 when of wags released froma 747 over the California desert. Co-
[umbia (right), resting near the jumbo jer that retwemed i to Florido, will next carry
trito space o 50-foot-long mechanieal arm gand 0 package of experiments that may
help prove its bright promise as an orbiting research platform.

fall. They will test itz handling under less
conservative conditons than we did, and
their fhght will have a pallet of earth-
viewing sensors. After two more test flights,
the shuttle will be in business. By 1984 there
could be 12 shuttle flights a vear. As many as
40 avear by 1990, Three new aorbiters, Chal-
tenger, fiscovery, and Atlanits are being
built or are on order. The shuttle 15 com-
pletely booked up through 1986, carrvingup
such things as communications satellites,
military survetllance hardware, scientihc
laboratories, and a giant space telescope.
Customers are walting in the wings

If shuttie flights do become routine, then
we'll start seeing a lot of people going up into
space who never dreamed they would. 1
think we should get to work right away plan-
mng a permanent habitable space station.
The Russians are working on one.

NASA 1s proposing one such structure,
called the Space Operations Center (S0C).
It would he assembled from modules taken
up by the space shuttle and would be a space
service station, One dav pieces of large com-
munications platforms could be constructed
at the SOC, Space tugs could dock there and

S}

take those preces on to the higher orbits they
require. We might eventually want to use it
A= a base for building solar-power satellites
that will beam the sun’s free enérgy down to
carth in microwaves.

Much sooner than that, 1 think, such a
station would prove warth building if only
because 1t would force us to develop ad-
vanced technology. Zero g will be a remark-
able new laboratory for basic science
People already predict we'll learn how to
butld purer glasses for lasers and telescopes
and stronger metals in space. But there will
also be a serendipity effect: We'll discover
things we never imagined. Things that will
pay for ten space stations.

HOPE to have a few more flighls on the
shuttle myself. Then I'd like to play a ma-
Joerrole in putting that space statton in or-
bit, mavbe by taking up some of the modiles,
Or mavbe they'll et me stay up theve and run
it for o while, We couwld build that structure
in anetherdecade; it's not that complicaled
You know, right afler the landing, John
said it all: “We're veally ot that far, Hie -
maine vace isn'l, from goine Lo the starx.” ﬂ

National Geographic, Ocrober 198]






The Troubled Waters
of Mono Lake

By GORDON YOUNG

Wi e | SDCEE A PR SEsICIN S TarF

Photographs by CRAIG AURNESS

ROM A ROADSIDE OVERLOOK,

my first view of distant Mono Lake
was 61 square miles of cobalt blue
murror, White puffs of cumulus
clouds crept along its surface, framed by in-
verted peaks of California’s Merra Nevada.

Abhsolutely gorgeous. Yet a century ago
Mark Twain, in Roughing It, had written:
“This solemn, silent, sailless sea—this lone-
Iy tenant of the lonehest spot on earth—is
little graced with the picturesqgue. ™

The lake 1= ten miles from the Nevada line
and just east of popular Yosemite National
Park, so countless skiers and summer tour-
1sts can testify that Mark Twain was wrong
about its picturesquencss. And though it
mav be silent, its advocates are not. Mono
Lake, forseveral vears now, has been the fo-
cus of nwar of words and writs, On one side,
environmentalists; on the other, a power of-
ten known simply as the “Department,”

Az I drove closer, the Inke's beauty took
on the lock of fantasy. Misshapen giants
stood in groups in its green shallows and on
the pastel beach—sight-seeing trolls fixed
bv an enchantment

They were columns of tufa, & porous form
of calcium carbonate. Each was born under
the surface of the lake, as fresh springwater
brought up calcium to nteract with Mono's
chemicals; coalescing into the lowers, Some
of them are home to rock wrens, swallows,
and great horned owls.

Mono basin, formed some three million
vears ago at the western edge of the Sietra.
has heid a lake for perhaps a million years.
The lake has no outlet other than evapora-
tion and has not overflowed its basin in tens
of thousands of vears. Over time, minerals
have concentrated in the lake, until todayv its
water is two and a haif times as salty as the
ocean. Ironically the undrinkable lake s
dwindling further to feed the faucets of Los
Angeles, 275 miles to the south.

Five streams used to enter it. Four are di-
verted into agueducts now; the fifth is too
small to be worth diverting,

“Inrecent vearsthe lake level hasdropped
about 18 inches annually,” botanist and re-
searcher Dean Tavlor explained. He had
come to give me a tour along the lake's pe-
rimeter in his venerable microbus. “INot
only i= a scenic asset shrinking, but an ex-
panding rim of alkaline shoreline is exposed.
Winds kick it up into verv unpleasant dust
storms in the Mono basin.”

Concerned about those dust storms, Dr.
Taylor is pursuing a research project to de-
termine what effect, if anv, the alkali has on
area vegetaon.

Residents in the lakeside village of Lee
Vining, too, are unhappy at the sight of the
shrinking lake. *Their favorite intellectual
exercise,” Dr, Tavlor remarked, "seems o
be the designing of bombs that could blow
up the tunnels and agueducts.™

Ghostly islands of tufa in California’s Mono Lake stand as bleak monuments to
g bitter dispute over the lohe's futiire. Built by umeelling springs, the depostiis of
colctum carbonate testify to a 44-foot drop {n the water level since 1941, when
Los Angeles began tapping all but one of the lohe's five main (ributares.






Slaking the thirst of a distant city, Mono Lake's receding waters leave a ring of
powdery alkall flatz as much az a mile wide {above). Born with the Sierra
Nevada that surrounds it and fed by springs and runoff from snow and glaciers,
the loke hasno naterdal outler. Evaporation and diversions of its freshwater
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iriflow moake it two and a khalf times g8 salty as the ocean.- Al it former iével,

seem in @ hand-tinted 1925 photograph (below left), water surrounded Negit
Island ar top center. In 1979 exposed lake bottom connected the island to the
shore (below), spurring a drive fo cut Loz Angeles’ divergions by 85 percent.

The Trowubled Warers of Mono Lake 507



Diminishing lake could
diminish {ife, affecting
both a nesting place

arid food supply of the
California gull fabove}
Conseredationists say thal
tEs prirmary food, brine
gfirimp (rignt}, would De
redliced 1f the lake gets
too sadly, but the Los
Angeles Department of
Water and Power
counters that there 1s no
cvidence o suppor

such a claim. The fact,
however, that the
harvesting af brine shrimp
for fish food (left) hos
become more difficult and
expensive sugpests that the
upwelling springs where
the shrimp congregate

are diminishing.

MNatipnal Geopraphic, Oclober 98]




The Trowbled Waters of Mono Lake

It is not a furtive activity. Ina Lee Vining
café a teenage resident enthusiastically
sketched his infernal device. He drew a
chain of mim=ubs, each packed with dyvna-
mite, to be detonated by remote control as
they floated through a diversion tunnel

Well, fear not, officizls of the Department
in Loz Angeles. The exploding subs have
surfaced only on a paper napkin. Lee Vin-
ing's weapons exist onlv in fertile imagina-
tions, Or, co I have been told

Nesting Gulls Meet Disaster

The big losers at Mono Lake, though, are
not people but birds, David Gaines, head of
the Mono Lake Committes that spearheads
the environmental fight. told me that as
many as 30,000 Califormia gulls—93 percent
of those 1n the state and one in five of all in
the world-—habitually flocked to the lake to
nest, 30,000 of them on Negit Island.

The gulls nested safelyv in 1978, Later that
summer the falling water level opened a
land bridge to the island, which the Nation-
al Guard tried to sever with explosives to
protect the gulls from covotes

Three tons of explosives were used the fol-
lowing spring, butl covotes easily crossed to
Nemit. In panic the gulls attacked cach oth-
er's nests, *There was disaster on MNe@t, ™
Mr. Gaines said. “Not a chick survived.™

In 1980 the state erected a high barbed-
wire-topped fence across the causeway, but
the gulls nested on other islets that vear

Though bitter Mono Lake contains no
fish, 1t teems with feathery brine shrimp,
food for the hunery gullz. And for millions of
other birds too—phalarope, grebe, teal,
sandpiper, plover—maore than 100 species
in all. (See the article beginning on page
320,10 An incredible 800,000 feeding birds
have been counted there 1h one day. Manyvof
them are on mugratory flights, usingshrnmp-
rich Mono Lake as a {illing stiation between
breeding and wantering grounds.

Are those migratory birds endangered
tor? Yes, said David Gaines and Dean Tay-
lor. Both men posed the same melancholy
questions during our conversation
* How long can birds cope with the increas-
tngly bitter waters of Mono Lake?

« Will a day come when increasing salinity
makes the shrimp population collapse, turn-
ing the lake into.a stenle sump?
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Taproot for a metropolis and thormn
in the side for Mono Lake, the Los

Angeles Aqueduct dwarfs workers
during a periodic resurfacing (right).
The 340-mile-long agueduct annuaily
delivers 32 billion gallons of Mono
basm water to Los Angeles (map),
supplyving 17 percent of the city's water
urd 2 percent of its electricity.
Replacement sources would be
uncertatn and costly, the city argues.
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* If the sheimp do go, will the migratory
birds go too? The nearest known protein-
rich lake is the Salton Sea, 350 miles south.

“At present diversion rates, Mono Lake's
salinity 15 bound to continue to increase;”
David Gaines said, “The results could be
disastrous to the entire ecosvstem. That's
why we are asking the DWP to share water
during vears of average and above-average
precipitation. Gradually the lake level
would rise, reflopding the land bridge and
reducing salinitv to lower levels. With much
of the shoreline dust under water, the air-
pollution problem would be eased too.”

Who could argue with those eminently
attractive poals? Primarilv, the Depart-
ment—iull name; the Los Angeles Depart-
ment of Water and Power.

Alas; Los Angelesisin the wrong place, It
sprawls in the arid south, whereas two-
thirds of California's water supply is in the
northern third of the state. Supported by
statelaw and actsof the U. 5. Congress, Los
Angeles can tap streams in the Mono basin

Just south of the Mono basin lies a sere
reminder of Los Angeles” thirst. It is the
Owens Valleyv, once dotted with farms and
ranches, now the and property of Los Ange-
les. In the first quarter of this century a vio-
lent water war raged there. Repeatedly,
sections of the agueducts were blown up by
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desperdte local people, tryving to keep their
vallev from going dry.*

The Mono Lake fight, though, has been
a civil one: in spite of those paper-napkin
bombs. *We can save Mono Lake without
anyone in Los Angeles going thirsty,” Da-
vid Gaines argued. “All it requires is mod-
est water conservation in the city, and
the effective recyvcling of waste water by

the DWP."
Lake Chinges Before Residents’ Eves

According to local residents, some species
of birds have already begun to leave. I chat-
ted with building contractor Jeff Hansen in
the hiving room of his lakefront home. “The
lake was thick with ducksand geese 23 vears
ago,”™ he told me, “It's hard to find even one
out there now.” Unlike ocean shorebirds,
ducks and geese are ill equipped to stomach
the increasingly salty diet.

Mr. Hansen's front yvard lengthens each
vear as the lake recedes. He pointed out a
landlocked tufa tower 30 feet from the wa-
ter's edge. “As a bov I used to swim out to
that tower. Its top was a few feet below the
surface, and I'd rest there from the long
swim before heading back.”

1 stared at him quizzically. “You used to

*Tudith and Neil Morgan described the plight of
this valley in the Janupary 1976 GEOGRAPHIC
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sim in Mono Lake?” I thought of Mark
Twain's account of a dog with “raw places”
that had unsuspectinglv jumped into the
water, only to thrash ashore velping, “He fi-
nally struck out over the mountains, at a gait
which we estimated at about two hundred
and fiftv miles an hour, and he is going vet."”

Mr. Hansen grinned. “Sure we swam in
Mono Lake. And boated on it, and water-
skied on it." He pointed along the shore to
the site of an old marnna, now thoroughly
landlocked. “People still do. But it’s hard
work, getting to the water through the salty
muck along the shore. As long as vou follow
vour swim with a freshwater shower,
though, vou feel great,”

same of the present-day boaters on Mono
Lake are scientists. Zoologist David Win
kler of the University of Cahlormia at
Berkeley is one of them. He focuses on the
California gulls that continue to feed and
nest there on smaller islands still iselated in
the shrinkinge lake. His hird counts show
their number has decreased.

An ingenious fellow is David Winkler.
During his frequent visits to the lake, he sets
up housekeeping in a2 hollow plaster volcano
built 30 years ago, during production of a
Hollyvwood epic, Fair Wind to Java

While he trains his hinoculars over
Mono Lake, other Umiversity of California

The Troibled Waters of Mono Lake

researchers look beneath its surface. Lim-
nologist John Melack and his crew, funded
in part by the National Geographic Society,
study the aquatic ecology.

The lake they probe 1s ever changing. In
winter, shrimp are dormant but algae are
plentiful. Spring comes; shrimp hatch, and
begin feeding on the algae—while newly ar-
rived birds dine on shrimp.

In summer, the lake stratifies. Its warm
upper regions are thick with shrimp, while
the algae supply decreases. Below, in the
cool depths, the situation is reversed.

Fall brings cool days that weaken the
lake's stratification. Once again, algae are
plentiful, while the shrimp go dormant

The flurry of scientific interest 1n Mono
Lake 1s recent—extensive research began
only in 1976. “Few of our biological studies
have a good baseline,” Dr. Melack com-
plained. “We can tell the condition of the
lake now, but without something to judge
against, it's hard to tell how fast the eco-
system is changing.”

Onlv scattered small tracts of private
property remain near the lake's perimeter.
Largest landowner is the federal govern-
ment, represented by the Bureau of Land
Management and the Inyo National Forest

Next comes the city of Los Angeles—ifor
back in the 1930s the city acted to ensure its
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future water supply by buving up land
around the lake.

There 15 a strong difference of opinion re-
garding the state government's decision giv-
ing Los Angeles the right to tap streams in
the Mono basin, The National and Los An-
geles Audubon Societies; Friends of the
Earth, the Mono Lake Committes, and four
individuals have filed suit against the DWP,
clamming that the diversions damage a
unique asset held in public trust by the state.
The DWP, i turn, has cross-claimed
against 153 interested parties, including the
state and federal governments, seeking a
judicial determination that its diversion of
water trom the Mono basin 1= lawiul

In another suit, the Serra Club-and the
Natural Resources Defense Council have
demanded that the federal government as-
sert its rights to protect the iake's ecosystem.
Neitther suit has vet been decided

Los Angeles Stakes Strong Claim

A greal deal is at stake, lor 17 percent of
Los Angeles’ water comes from Mono basin.
High-quality water, it needs little process-
ing, and it flows through tunnels and ague-
ducts that have largelyv been paid for.

Paid for by the water itself and by electric
power it generates. Gravity pulls it to the
distant citvy—and along the way, 1t races
through hydroelectric turbines that produce
2 percent of the city's power.

To get the city's side, 1 visited the Los An-
geles DWP headguarters. That building
rises from a pond spanned by a pedestnan
causeway. In the mind's eye one might see
the pond as a moat, and the causeway asa
drawbridge to be raised at the first sign of
approaching environmentalist armies.

Duane L. Georgezon, engineer in charge
of the aqueduct division, is a pleasant and
rational man, convinced of the nghtness of
his cause. One by one he responded to the
environmentalists’ claims

He was not convinced that gulls will dis-
appear from the lake's nesting grounds. He
was not convinced that increased salinity
would destroy the brine shrimp. The lake
will stabilize, he assured me, at about halfits
present size—a third of what it was in the
1G30s. Surface evaporation will then be off-
set by underground springs

“We'd like to see a five-vear study of the
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Maussive surgery failed to correct a
balonce of nature thrown awry by the
wake’s sinking level The land bridge to
Negit Isiond remains {abowve) despite
two attempts to séver it with explosives,
Covotes and gulls ¢rossing paths (lajft)
brought disaster to the 1978 nesting
seqson. The next vear a chain link
fence was butlt ro thwart the coyotes,
but proved of no wse since the dirds
chose other nesting groumds, With

the lake too zalty to support fish, the
birds have no noturnl rivals to compete
for brine shrimp and brine flies. More
than 100 bird species frequent the lake,
one of the mojor inland breeding
grounds for California gulls and an
impaortant resting and feeding station
along western flyways

Fhe Troubled Waters of Mono Lake




Georgeson sald, “It

lake's ecology,” Mr

wotld tell us a lot more about the situation.”™

I'he overniding argument, though
not environment. To Duane Georgeson, if
came down to a matter of simple justice

“Hack in 1967." he said, "“the Califorma
Department of Water Resources reported
that one of the benefits of increased diver-
sion from the Mono basin would be a reduc-
tnonof the amount of water wasted by letting
it flow into saline Mono Lake, Well, 1f Cali-
fornia has decided that public values have
water flowing into Mono

Wils

changed—that
Lakeisn't a waste—whyv should Los Angeles
be penalized s

He leaned forward. “Los Angeles buill
and paid for the whole agqueduct system
MNot a nickel of federnl money went directly
mto 1ts actoal construction. Is it fmar to take
the svstem away and ask us tofind our water
somewhere else?"”
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Then he moved on to the energy question
“Each acre-foot [325,000 gallons! of water
that flows through the diversion generates
clectricity equivalent to five barrels of otl. If
we lost the svastem, it would cost five barrels
of oil per acré-inot to pump replacement wa-
ter over the mountains, That 15 a pretty poor
trade-off these davs. I believe the security of
an affordable, high-quality water supplv to
the people of Los Angeles should be as im-
partant as the fact that a picturesque saline
lake in the high desert is declining,”

More controversy may be afoot when in
1985 the Central Arizona Project begins tak-
tng 660,000 acre-feet of Colorado River wa-
ter now going to southern California. When
Phoenix and Tucson turn on their taps,
larms and towns in California will have to
fnd replacement water. While Loz Angeles
now uses only a small portion of Colorado
water, It owns the nghts to considerably
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maore being used elsewhere. In Georgeson's
view, shutting off Mono Lake water would
vastly intensify the water-rights game,

But were the three million Angelenos
solidly arraved behind their Department? 1
wandered around the town next day, taking
a public opinion poll.

Conclusion: If my unscientific sampling
of 11 people holds true in the rest of the city,
then environmentalists and the Department
are talking anly to each other. No one else
seems to be listening.

Only two peaple in my survey were even
aware that Mono basin was part of the city's
water supply—and one believed the lake it-
sélf was the source of drinking water. “We
need that water,” he said firmly. “People are
more important than a few birds.”

Clearly, problems that tower in the minds
of naturalists and agueduct engineers may
hold little relevance on crowded city streets.

The Troubled Waters of Mono Lake

Friends of the lake conduct their own
diversions (left), symbolically stocking Mono
with water brought ﬁ'nm incal streams and
back from Los Arigeles, including a bottle
filled at the water department’s reflecting
pocl The Mono Lake Committee claims that
15 percent conservation by Los Angeles

in good rainfatl years would stabilize

the loke at an acceptable level Committes
chairman David Gaines (below) extols
Mono’s mineral-rich water as invigorating,
though its alkali stings cuts in the skin.

In a suburb of Sacramento | talked with
William L. Kahrl, editor of an impressive
volume, The California Water Atlas, and
perhaps California’s most objective expert
on Mono Lake.

“Remember,” he said, “vou have two en-
vironmental viewpoints matched against
each other. Preservationists are trving to
save a lake and the birds. But the Depart-
ment considers itself conservationist—
fighting to keep a water system that gener-
ates rather than expends electrical energy.”

Then he switched (o economics, “Have
vou ever heard of the ‘theory of the long
purse’? It means that, to develop waler
rights anywhere, you also peed money to
fight the legal battles involved. You need 2
long purse—and the Los Angeles Depart-
ment of Water and Power certainly has one.
It's a powerful adversary.”

Az we talked, one house of the California
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An il wind blows from the basin, carryving g coustic cloud of sulfates toward

the mountains (below), Visibility can drop to [ess than 40 feet, and dust may have
eached s high as 20,000 feet. Alr guality on the ¢ast shore often fulls below
Le ¢ [ minimum standards, As part of his regsearch Dr. Dean Tavilor

fantst, vacuums dust from the shore (bottom right), then spravs i on pirton







Legislature was considering a bill calling for
a drastic reduction in the diversions. The
hill resulted from a plan proposed by a local,
state, and federal task force formed to deal
with the problem. Manv lawmakers did
vote in favor of the plan, but it failed to pass.
Even so, Mono Lake boosters could view
the defeat as a partial victory—at least it
demonstrated that support for their cause
WES Erowing,

Unearthly sculpture gardens of fragile, windswept tufa on the shore

Academic interest in the lake continues,
In addition to studies sponsored by the
DWP, six different research teams from var-
ous universities are now at work there.
Though each focuses on a separate link in
the environmental chain—brine shrimp,
algae, waler salinity, shorebirds, nesting
hirds, alkali dust—their combined efforts
are bringing a clearer picture of Mono
Lake's biosphere,




In the spring of 1980 only about 40,000
Califormia gulls returned to Mono Lake. By
a July 1981 count, conducted by David
Winklerand the DWP, the number of chicks
had dropped te lessthan half the 1980 hatch,
This drastic decline puzzles scientists,

The gulis’ nesting choice will b¢ even
harderinthe future. "Winter wasdrv here mn
the Sierra, ' David Gaines of the Mono Lake
“If the lake

Committee told me recently

drops at its usual rate this vear, the islets
where 40 percent of the remaining gulls nesi
will be connected to the mainland.”

While courts struggle to balance a city's
rights agminst those of nature, Mono Lake's
plight worsens. The problem comes down to
this: Amerncans view water as a public assel
that must be put to the highest and best use.
Is that use for the city ot L.os Angeles or for
the preservation of Mono Lake?

would be protected under a proposed Mono Lake Tufa State Reserve,




Mono Lake: A Vital Way Station for the

Wilson's Phalarope

ARTICLE AND PHOTOGRAPHS BY

T IS LATE JULY and the

birds are restless. Suddenly

a few, then several hun-

dred. begin to lift off. With-

in moment= the stillness of

the lake is broken by the whir of
thousands of wings.

Slowly the birds gain alti-

tude. Then, passing the snow-

whitened peaks of the Sierra
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Salts from Mono Lake cake the
foce of the author, Dr. Joseph

R Jehl, [r., during observation
of the Wilson's phalarope, a
study financed in part by the
National Geographic Society
and the Los Angeles Department
of Water and Power, He is
assistant director of Hubbs-Sen
World Research Institute, of
San Diege, California.
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JOSEPH R. JEHL. JR.

MNevada, they turn south to con-
tinue a migration that will take
zaome as far as Tierra del Fuego,
al the tip of South America. The
Wilson's phalaropes are leaving
Mono Lake,

What is it about this desalate
inland =ea in California that
attracts the Wilson's phala-
ropes in such immense flocks
each summer? With research
support from the Nationa
Greographic Society, | hoped to
lind out.

Like all sandpipers, these
phalaropes have long legs and
beaks for walking and picking
through shallow water in the
hunt for food ( facing page). Al-
though not seahirds, they are
highlyv specialized lor aguatic
life. While others of their fam-
ly—sandpipers, for example-
stay nlong the shore, phalaropes
swim well and are at home on
land and water

The life cvcle of the bird,
named after the eminent 19th-
century naturalist Alexander
Wilson, begins in Mav on its
major breeding grounds in the
prairie pothole country of the
northeérn Greal Plains of the
United States and southern
Canada. But the bird winters
mainly on the high-altitude
lakes of the central Andes (map,
page S22},

After the female phalaropes
lay the eges; the males take all
responsthility  for incubating
them and raising the chicks.
Thus free of parental duties, the
females start their southward

migration early;, by mid-June
they are assembled in small
flocks in preparation for the
firstleg of their journeyv. Taking
wing, many head for Mono
Lake, where they will prepare
for their long nonstop fight to
~outh America.

The start of our fieldwork at
Mono Lake was inauspicious.
To band a representative group
of birds, we set up traps and
nets m likely spots. But each
night when we returned o
camp, our question was the
same: "' Where are all the birds?"
We had been able to dizcover
only a hundred or so scatteped
along the western shore, And all
were males!

To find the females, my field
associate Bart Cord setoff onan
|B-mile trek over marsh and
sandbar. He returned jubilant,
announcing that an immense
flock had just armived on the
eastern shore

The next day he led us to the
most inaccessible spot on the
lake. Thousands of female
phalaropes were crammed into
a knot that stretched along a
mere quarter mile of beach
Thevy were not feeding, hut
standing quietly in shallow la-
goons or sieeping on sandbars.

We were soon-able to predict
the pattern of daily activity of
these birds. By early morning
they would leave their shoreline
roosts and {1y to the lake to feed
on brine shrimp. By late morn-
ing they would head shoreward
to spend the afternoon preening










coatl they would Keep uniil

spring. Then the multitudes
flocked to the western half ol
the lake, and for the first time
temades joined the males. Many
pathered at a small freshwaler
marsh near my camp to wash
the lake salts from their feathers
and drink the sweet water
Choractenstically, the {emale
(right, at lelt) s larger than her
male companion

Later in the day 1 launched
myv boatl to study the birds “at

sea and was astonished to see
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that mast of the females were so
tat they had great difficulty in
taking tlight

By the ¢nd of July, when mi-
gration began, the skies were
thick with birds (above). The
first females departed, to be fol-
lowed by the fattened-up males
by mid-August, Before leaving
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Mono Lake, the adults may
douhle their weight, storing
enough fat to power their non-
stop Hight to the northern coast-
ling of South America. The
most gdventurous phalaropes
will fly more than 15,000 miles
before returning to Mono Lake
the following summer

sfudies at

Although our
Mono Lake have just begun, we
are starting to understand the
lake's importance to the phala-
repes’ life cvele. Their actvities
there—molting and laving on
fat for their migration—require
large amounts of food. The vir-
tually unlimited supply of brine
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tHies and brine shrimp in the
lake permils Lhe hirds to molt
and fatten in a remarkably
short period. There are no neir-
by lakes with food sufficient to
accommodate the host of mi-

grants For those |:'||'L|]:Lrn.'+]h-.‘:=
that take thi=s western route to
South America, Mono Lake is

Wilson's Phalarope

thé major refueling siation

By September, summer's
heat has given way to frosty
mornings and the phalaropes
have gone. Streams that gave
the Iake its meager annual ra-
tion of fresh water have dried os
the snowmelt of the Sterra has
been diverted to provide water

for Los Angeles. Il conditions
go on as they are, and as tme
passes, Mono Lake will contin-
ue to shrink, and its alreads
high salinity will climb, A kes
question for our research re-
mains: Will Mono Lake still be
ihle to support vast numbers of
Wilson's phalaropes? (]

w -
I g |






ANCIENT
5 APHRODISIAS
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THE SPIRIT OF A PEOPLE dwells in
~amarble youth who symbolizes

citizens of the Greco-Roman city
of Aphrodisias. After 20 years of
excavation, the ancient settlement in
Turkey continues to yield astonishing
works by sculptors who gave stone the
power to evoke a way of life and
a time long vanished.

By KENAN T. ERIM

Photographs by
DAVID BRILL



CTOBER'S BREATH cools me as
I mount the acropolis of Aphro-
dising and look out over the
(ireco-Roman city whose life for
20 yvears | have made mine

The Anatolian sun, ridhing low in the circle
of dav, explodes in a riot of color on the west-
ern rim. Across the broad fertile vallev, sun-
rays wash with gold the scars of mliside
quarnes. Marble from them, transmuted
into the hiving countenance throurh the ar
of its sculptors; brought the city fame from
Juliu= Caesar's day to the age of Justinian,
from the first centurv B.C. to the sixth ceén-
turv A.D. Shafts of sun strike autumnal fire
in poplurs that line the clear, cold stream
watering the city and echo twin ranks of
columns in its Temple of Aphrodite. This
ardent patron deity drew plgnms and
weilth 1o her namesake oity.

The scents of fig, thyme, and pomegran-
ate caress my nostrils. Birdzong fills the air,
and from nooks amid the smooth white
stones comes the cooing of doves, sacred (o
Aphrodite. A donkey’s bray splits the air. 1
hear the distant wail of the muezzin's call to
praver and look bevond the ancient city, be-
vond the vellow stubble of harvest, the cop-
per vineyvards, the returning amber flocks of
sheep, to the relocated village of Gevre with
it= orderly rows of cinder-block houses.

Twenty yvears earlier I stood on this same
mound in summer's heat, full of anticipa-
tion—and apprehension. This western re-
gion of my native Turkev wus, I knew, rich
in the husks of vamished cities—Ephesus,
Perpamum, Smyrna, Sardis;, Priene. Aph-
roclisias’s highland valley drains into the
Menderes—the ancient Maeander. That
river meanders to the Aegean at Miletus,
whose urban planner Hippodamus devised
the grid street pattern that influenced an-
cient cities and New York Citv alike. A hun-
dred miles west of Aphrodisias lies Bodrum;
its crusader castle looms over Halicarnas-
sus, birthplace of Herodotus, where the
Mausoleum of King Mausolus rose, oné of
the ancient Seven Wonders of the Warld.

What would T find here within these un-
manned ramparts and columned edifices,

The author: Dr. Erim, Professor of Classics at
New York University, firgt reported on Aphro-
disiasin the August 1967 GEOGRAPHIC and again
i the June 1973 15506
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long untenanted and tumbled down? What
lav under this raucous arena of chickens,
dogs, and children? Under this jumble of
peasant houses with marble inscriptions and
chunks of statuary peeking from their walls,
and sarcophap garlanded with grapes serv-
INg as winepresses?

Each season, with generous support from
the National Geographic Society, our rest-
less spades have revealed more of Aphrodis-
1as’s artistic and architectural treasures,
The theater, its marble seats for 8,000 spec-
Lators now spread before me, emerged from
the overburden of centuries. Its “archive
wall” vielded an unprecedented series of im-
perial letters. Aphrodisias also has given us
one of the most compléte Inscriptions extant
of Emperor [hoclebian’s maximum-prices
edict of .0, 301, In it he froze the cost of

Faces from the realm of myth came to
earth (n gloneus form at Aphrodisias, a
city devoted to and named after Aphrodite,
goddess of fertility, love, and beduty,

A gentle nativity (right) may depict
Aphrodite in a rare pose cradling her son,
the winged god of love, Eros. An undenown
face looks on from behind a figure that
cowld be Hermes, one of the poddesss
many lovers.,

Anecklace of snokes identifies a life-size
head of Medusa (above), whose counte-
muance furned men into stone,

These marble reliefpanels decorated the
recently uncovered Sebasteion, a grand
complex honoring the early Roman emper-
ars, who claimed descent from Aphrodite
and  favored her chosen city with [ocal
gutonomy and tox relief
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Encore for a city of grandewr; Laborious excavalion

displays the jewel o the crown of Aphrodisias-—da
sermicircular theater seating 8.000—and a puazza
flarked by the remains of opulent Romoan baths, In

1965 the village of Gevre (above) topped the mound,

krnown ds the acropoliz, witich hod grown over millen
— -

nig to more than y feet high os settlements rose and
fedl in ;'II":- _': MTlEe FEEm

Fhe advent of Roman rule in the second century B
Brouent ‘||'|r:".--1'!--.'.;.-- { progherity that |.|-'|'_:!.'|II."|. it
the sixth century A.D and supporied a population
laree for the time, of 50,000, Greek rematned the com-
mon tongue, probably dating from the lote fourth-
century B.C conguests of Alexander the Great, when
the cult of Aphrodite began ro evolve from centunes-
old worship of a [ocal fertiliry goddess

Pilgrims flochked to the Temple of Aphrodite (left, af
top). Vigorows trade pulsed in the heart of the city, the
agora, @ large rectangular ared bDetween the theater
and the temple. At one end of the agora [ay the Baths
of Hadrian, upper left, which beckoned as the work
day ended. Everywhere the eve met the dozsiing
sculpture that brought the city fame

[ts star falling. Aphrodisios continued as 4 Byzan
Fire center until violent earthguoakes and Seljuk Turk
inviasions finally [owered the curtain n the 12th and
[ 3th cenfuries

Even o, the atmosphere of the cifty surennes, says
Director of Excavation Kenan T. Erim. “Remember,
we are uncovering the remains of where people Oved

and [oved, were happy and unhappy, and died

i
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commodities ranging from peas and beans to
wazon wheels in an attempt to stem a disas-
trous inflation that had pushed prices to 204
times the second-century level,

Trenching the acropolis and a second
conical mound, we cut down through layers
of superimposed settlements—past the day
when Alexander the Great marched by here
to the Indus, when colnage was invented in
the neighborning Lyvdia of Croesus; past inva-
sions of the Persianz, the fall of Homer's
Troy, and the rise of the Hittites, of Egypt’s
Pyramids, and of writing in Sumer—back to
Stone Age habitations of 3,000 vears ago.

Above all, sculpture sifted from the rub-
ble—and now restored and preserved in our
new museum—Ahas disclosed the extraordi-
nary range and enduring quality of Aphro-
dizian art dunng the city’s prime,

AZING UPON the parade of public
edifices, honev-hued in the sun's

wane, et imagination quicken the
porticoes and plazas with the shades of peo-
ple who lived, loved, laughed, and sorrowed
here 15 to 20 centuries ago. Life here, more
than a thousand miles east of Kome, reflects
much of life in the capital. Their names |
know from inscriptions. Their familiar
faces, saftened by shadowsTrom marble into
flesh, glow with personality and emotion. 1
endow them with phrases from Horace, Pe-
tromus, Pliny, and other authors of their
day. For that, poetic license 15 not {ar to
seek. "My dear man." a character in Lucian

354

Sheltered in a remote valley of Anotolia,
Aphrodisios eluded moderm excavators
while ancient troves at Ephesus and Troy
made 18th-century headlines and monu-
ments of Byrantium’s Constantinople,
now [stanbul, hod been admired for cen-
turies, Aphrodigios remained relatively
unexplored until the expeditions of the
guthor, sponsored by the National Geo-
graphic Society since 1966. The guantity
and qualtty of the finds unearthed have ex-
ceeded @ll expectotions. Yet xcovartion
has touched little more than 15 percent of
the city’s 100 hectares (250 acres)

objects when a long-departed philosopher
prescribes silent meditation, “Tlike to tatk; 1
don’t want to be a statue.”

In the revived cityv | envision a feast dav of
Aphrodite. Smoke curls from the blaring al-
tar standing before her temple, the focus of
[IPOC eS0T,

Daviing of Gods and Men . . .
Forevery iving thing achiteves its life
throtgh vou. . _ .

Love cavesses all heavts and kindles
(il cveafires

I'n overmastering lust and ordamed
renetials.

S0 sang Lucretius, and frenzied music,
orgiastic dancing, and flagellation might
accompany the rites, Frequent custom in
Anatolia obliges women before marringe to
prostitute themselves in the sanctuary, dedi-
cating their earnings (o the goddess—aor to
sacrifice their hair. Through the Anatolian
mother goddess, Cyvbele, honored as the
giver of mll life, Aphrodite 15 metamor-
phosed from the fertility goddess, Ishtar of
Babyloma, and her Phoenician counter-
part, Astarte. Romans identify her with Ve-
nus, from whom the “divine Julius" (Caesar)
anid his successors, emperors of the Julio-
Claudian ling, claim descent through her
Trojan son, Aeneas, and his descendants
Romulds and Remus, founders of Rome.
Hence Romans” affection for Aphrodisias:

A shout rises from the stadium bevond the
temple. Cheering swells in a crescendo from

Nationil Geographic, October 1981



30,000 people packing the stone stands for
games in Aphrodite's honor, Like Roman
provincials evervwhere, Aphrodisians thrill
to fool races, javelin throwing, to the clang
of swords and the snarl of wild animals.
Thev dedicate stelae and statues to gladia-
tors, wrestlers, boxers, and other profes-
sional athletes they admire. Partisanship
and passion for gambling run high. Compet-
ing factions—the Reds, Whites, Blues, and
(reens, who bribe contestants in the arena,
boost rivil matinee idols in the theater, and
back opponents for city office—carry onasif
their team's victory were a military triumph
and its defent a public disaster, as Mediter-
ranean soccer fans do today. (The historian
Tacitus reports violence in Pompeli's am-
phitheater between locals and visitors from
neighbonng Nucernia. Zealots first hurled
abuses, then picked up stones and finally
wedpons, escalating the brawl into carnage
s0 frightful that Emperor Nero punished
Pompeii by forbidding such gatherings for
en years,)

Though Aphrodisians have no weekly
sabbath day of rest and religious observance
to interrupt their daily affairs, the imperial
Roman calendar marks a holiday for nearly
every day worked. Sports, pageants, plays
fill many of these.

In the odeum, or concert hall (pages 346-
471, beside the agora, imagination brings us
a soothing harmony of pipes and flutes, the
plucking of lyres and rithers, the martial
music of trumpets, hydraulic argan, drums,
and cymbals, Or perhaps the philosophers
Alexander or Asclepiodotus are declaiming.
“When cool evening collects a larger crowd
to hear vou,” as Horace observed, alocal au-
thor might “publish” a new work. If this
public reading stimulates demand, teams of
slave scribes will make copies, writing the
work on rolls of papyrus in ink made from
resin, soob, wine dregs, and cuttlefish.

But thiz afternoon Aphrodisians seated in
the tiered semicircle of the torchlit hall feel
their pulses race to the vision of Virgil:

*Remember, Roman, these shall be vour
arts: To govérn nations. to impose the cus-
tom of peace, to spare the humbled and war
down the proud.”

In the theater at my feet, mobbed with
boisterous Aphrodisians shaded by a great
awning, | summan on stage a comedy by

Ancient Aphraodisias Lives Throwgh (15 Art

Menander or Plautus. Howls of laughter
and catcalls greet stock characters properly
masked and robed:; white for the bearded old
miser; multicolored for the scapegrace
voung lover; vellow for the courtesan; red
wiig, short tunic, and grotesque, big-
mouthed mask for the cunning slave, In the
plots, sons disobey fathers, wives deceive
husbands, slaves outwit masters.

*Kick out your cares, forget vour debts,”
prescribes Plautus. “It's a holiday for every-
one—even bankers.” Reveling in the rol-
licking overturn of sacred Roman virtues,
letting off steam in a bawdy farce or panto-
mime, Roman and provincial alike take a
hohday from virtus, gravitas, and pielas.

T THIS HOUR on a workday, the
Afhinh of the sculptor’s chisel, the
clanging of the smith's anvil fades;
carpenter, tanner, rope maker, butcher,
miason lay down their tools. The hurly-burly
of the agora, the central marketplace or fo-
rum, slackens as stalls close and the cloth
merchant, fish-sauce vendor, goldsmith,
cobbler, potter., perfumer, ironmonger,
money changer, and sausage maker cease
their singsong cries. Peasants shoulder their
produce and head toward home outside the
gates of the city.

“Give me a copper, and I tell vou a gold-
en story,"” calls the storvteller. He collects a
knot of listeners while other strollers pause
before a fortune-teller's urn. From it she
draws inscribed lots that foretell their fates.

In the arcade of the adjacent basilica a
well-fed lawwer, “blessed with a sharp, liti-
gious tongue,” consoles a legacy-hunting
colleague. "What's one defeat? Don't aban-
don hope or quit the game. Be cunning and
be thorough. 1 guarantee it; You won't lose.”
Thev nod in deferential greeting to a magis-
trate, who emerges full of dignity, his toga
edged with purple.

“Wo matter what vou <ay, nothing talks
like monev. Monev makes the man. No
money and vou're nobody,” comments one
merchant to another as they enter the ele-
gant Baths of Hadrian from the agora. They
disrobe and bathe in pools of differing tem-
perature—the bracing frigidavium, the
lukewarm fepidarium,; and the steaming ca-
{tdarium, heated by underfloor hot air ducts.
from furnaces stoked by sweating slaves.
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Some bathers go out to the adjoining pa-
laestra, or sports ground, surrounded by its
columned partico, for a workout—hand-
ball, jogging, wrestling, or lifting weights.
Then, scraped clean with astrigil, oiled, and
perfumed, they relax to the slap of the mas-
seur’s hand. Others browse in the library or
lounge as a poet resounds his epic verses
off the mosaic vaults and stuccoed walls.
His rich verbiage contrasts with his seedy
clothing, for alas, “Genius has always had
Poverty as his sister, ™

Baths were the Aphrodisian's club, epito-
mizing Juvenal's prayer, “a sound mind in a
sound body."

chants, «till rapt In conversation,
emerge from the baths to find the nar-
row streets thronged with people. As in
Mediterranean towns today, Aphrodisians
spill out of their living quarters behind or
above their shops as the hot sun retreats, to
take the air and to meet friends. Life is pub-
lic. Though the citvin the six centuries of its
prime numbers some 30,000 residents, in-
cluding those who dwell in villages, estates,
and farms in the surrounding countryside,
people know one another, greet one another
bv name
“Hail, Zoilos!" Tradesmen salute the
benefactor who won tax exemplions and
self-government for Aphrodisias from the
future emperor Augustus. A slave freed by
the “son of the divine Julius," C. Julius Zoi-
los also served as a priest of Aphrodite and
ten terms as a magistrate, and contributed to
building the theater. Grateful Aphrodisians
honor him in a frieze. crowned by a woman
symbolizing Polis, the city, and greeted by a
man symbaolizing Demos, the people. Puffed
up with his own importance, Zoilos, in belt-
ed tunic and medium-length coat, tosses a
coin 10 a beggar in a tattered cloak and ac-
knowledges the greetings in stride.
There's Flavius Palmatus, governor of
the region, Caria, thronged by a phalanx of

AN BLT? WELL, SELL WELL." Our mer-

clients who shoulder out a path for him
through the crowd. I recognize him from his
statue (page 546). And I make out Tibérius
Claudius Diogenes, granted Roman citizen-
ship by the e¢emperor. When he achieved
eminence, he showed his gratitude by con-
tributing & wing of the sculpture-adorned
Sebasteion honoring the Julio-Claudian em-
perors, This edifice flanks a processional
way that | have only begun to excavate.

Here too come Antonius Tatianus and
Aristocles Molossus; both contnbuted to
beautifving the theater precincts. And
Theodorus, who dedicated a relief of Aphro-
dite. Also the market overseer—I1 know his
face but not his name (page 546); and Alex-
andras Dikalos, of whom the reverse is true,
for | have vet to find the head 1o his statue

Adrastus, son of Apollonius, pauses to
chat in the local Greek with his nephew, an-
other Apollonius, son of Hypsicles. If they
had been granted Roman citizenship (which
only became general throughout the empire
with Emperor Caracalla’s decree of A.D.
212), they would have adopted the trig no-
mtina (Gaius Julivs Caesar, for example)of a
Roman citizen. Whence our custom of three
names today,

The trio of slaves, Syvrus, Dama, and
Dionysius, clad in the same tunic as the arti-
sans and shopkeepers they rub shoulders
with in the street, will—if they follow cus-
tom—add their master's family name to
theirs when he frees them in his will.

Bovs in tunics play with knucklebones
under the colonnades. From dawn until
noon they have chanted the alphabet and
drilléd in the three R's wath slate, wax tablet,
and abacus under the rod of an irntable ped-
ant. The street teacher sets his low stool on a
corner, in front of & shop, or in 8 square—a
rent-free spot in the public eve. This draws
patrons, who pay him a few coppers each
month to beata little learning into their sons.

A wedding party reels past, waving torch-
e= and singing bawdy zongs. The bovz dive
for nuts scattered a= a symbaol of fertility.

Veiled to uncover her beauty, the head of a second -century A D Aphrodite soaks in
watter to loosen encrustations and to leach damaging impurities thot have péne-
trated the marble. The cloth holds moisture on features above the water's surface.
Sculptures small enmough to fit in tubs may soak as lohg as a month; laorge works
must be repeatedly washed by hand,
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The bride wears a ning on the third finger of
hér left hand; a nerve, Komans believe,
feads from that finger directly to the hear

Arriving before their new home, the eroom
grasps a torch and heghts a symbolic fire on
the hearth. Then, lest she stumble and bring

ad luck, or make a sinash Feniry, el ool

lirst, his brnde s lifted by attendants ancd car-

across the threshold

rie
Anols ol workers, segking a panacea for
what Juvenal calls a4 “hife of competitive
squalor,” gather at the corner wineshops
Their talk grows louder and more vulgar
w hen heated with ssmupy wine, poured from
amnphorae and diluted with water in a large
CTaier. Or mixing |||||.II. |
hev are joined by a henpecked hushand,
pursued by a lishwite spouse straight out of
Plautus; “Enough is enough, woman.™ he
gronns, “save vour voice., You'll need 1t to
nagF At me tomorrow [rinking buddies
consale m for the burden of a wife, “a le

ealized hardship,” Petronius put= il

NMYMINIYSEYE, Iseethe shades of all
classes mingle in the narmow sir
enforced intimacies of city e softening
the hard edee of social division. Mamstrate,
merchant, metalworker, muleteer

But tew soldiers. The lemons gre on ofis
tant frontiers, puarding against Parthians in
the east. Picts in Britain, Germamc tribes
across the Danube, nomads in Alrica. With-
in the empire the Pax Romana reigns. Civil
life and trade flourish with “no wars anv
longér o piracy, but at any hour we
mav travel by land, or sail from the rsing of
the sun to its setting,” so Epictetus tells us

In Aphrodisias only the local watchmen
might bear arms. They patrol the streets at

nmieght. arrest thieves, and with axes and

e, Lhe

buckets rush up the stairs of two-story Lend
ments to fight fires—a constant hazard in
the davs of flaming torches and o1l lamps,

ed on

charcoal braziers and wood lires kKind
chimnevless hearth=
Four sturdy slaves shoulderine a litter

elbow their way through the sea of whits
clotheés, It's Claudia Antonia Tatiana. Her
aristocratic family has estates outside the
city. sumptuousiy robed and diademed
she's on her way to dine with her cousin, Lu
cius Antonius CUlaudius Dometinus Dioge-

it down Ly honors as ||_'.

(s, da WEIE

Heéads meet their bodies centuries after
parting—qargd now  OWNEE  reuniion |

FOUFLA-CENIury A0 Cifisen _rl"-"n.!ul'.' WELLNS
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names, a local magistrale with a proud
beard and flowing mustache

They will dine on three low couches, re-
climing three to a couch inthe mosaic-floored
tricitntum, or dining room—she and her
cousin, several other worthies, and a coupde
hangers-on asked to round
out the dining party to nine, the number of
the Muses, (Unly rustics, laborers, slaves,
and children dine sittine UP. s0melimes Fiaa |-
loaning their cheeks with “wou
wiould think thevwere not so much eating as
snGrts

wmdows, "

] ¥
L |

|||1ﬁr| =i

laving in supphes for the winter,”
Clement of Alexandrin

(Our elepant diners savor delbicacieés mand
converse to the plash of fountains in the per
stvle court dance, poetry
tricks, and other entertuinment puncloate
the courses, while slaves fill and refill the
generous cups of wine deep mto the niginl

This nizht will pass, and endless others
through the following centuries. Imperial
decay and the decline of pagan rite and revel
will toll a slow death knell for Aphrodisias
Withaut its roddess and the arts of sculp-
ture, the citv will fade into aeblivion, In Byz
antine times it will be renamed Stavropolis,
“citv of the cross.” It will suffer religrous
sirife. plague, invasion, flood. and earth
guake. Bv the 153th century Seljuk rawds will
leave the site desolate.

Yet the nichness of the well-walered pla-
teau attracts settlers once again. Theyv bunld
their makeshift housesabove the ruined por-
ticoes and colonnades. The Turkish village
of Gevre bring= the turbulent istorv ot Aph
FOENSIRS 1Nt

wizard's

-I.Illll-
w Tt

FOUE OWH Timets

H.”-]-' | have heenstandingon the
acropolis hill, it has become the
| 2th hour of the Roman day (Lhe
Romans divided the time from dawn to dusk
inta 12 hours, each hour shorter in winter
than in summer). Deepening shadows draw
a purple curtain over the plazas. In the gold-
en afterglow the ancient city falls stlent
Az [ slowlvwalk back down the mouand, |
think back on mv two decades at Aphrodis-
jas-—speasons of Loil, trinl, frustration, de-
spair, elation. | treasure the camaraderie of
collearues and students who have shared
moments of discovery and the in-
terminable labors and discomiorts between,
treasure the trust of the villagers who have

Lhe jovou:

bhecome my friends as well as skilled and
loval workers

I recall light moments: the time when
Martha Joukowsky burst out of the pottery
shed shneking, “A rat! A big rat!” She, her
daughter, Nina, and a colleague would leav
en their labor classitving . thousands of
sherds wit

1 peals of laughter and musi
from Murtha's cassette plaver. This time she
wits plaving a Rachmaninofi concerto, And
whether that, or her cries, scared it off, ever
alter we called the beast Ratmaninof]

I recall hardships and dangers: the Augrust
night we were jolted out of bed v a l.:||.J.:I.I.-:.I.'
Floors rools  creaked, lamps

and aur

Tokens ofeveryday Life help enlighten the

eras frozen m lovers of Aphrodisias. A
bronze Byrantine: coin picturing Christ

(top) wys

| 1th-century shopper.,

probabiy dropped by o mud-
A btk patron 4 Boman tmes ernpovedd
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swaved. Following the villagers' example,

we =2t our beds outside and spent long nights
spectacle o

watchine the masnmficent

stars—apprehensively, until the upland

coolness drove uz back Lo OUur roams

And vet, with the poet Martial, 1 fin
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Black. om the other white

Heap u
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Why do 1l keep returning here! 1o bring a
once great city back to the hght of day is o
privilege given but to few. We areexcavat-

g thiz city {or scence—ves, Lo

BN g DT

L.

a refreshing splash of perfume or ungtent of

poured from a glass vial (above Left)
Coataloging human presence on the sy

to 5800 B.C., volunteer Nina JoulRowsho

fiudies one of the hundreds

oo ol e
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[abive)

gxcavated potsiterds, Most

\nutent Aphrodisias Lives Through Tis Ar

i y i J
_| MOCILLS ELET

knowledge of its buildings, inscriptions, and
its art. But also to share with people the hu-
man experience of Aphrodisias

In & letter carved on the theater wall 20
centuries ago, the future emperor Augustus
[ have selected this one city from all of
" From the first marble

sculpture I drew from the earth here 20 years
ago—the head of @ woman symbpolizing the
city—to the latest stunning find—the Sebas-

LE 1N ||Ilrll.r||I'_' |'I:|J||'r"l|'-\. ||'- T-'.;- Me—0ur IIIF_'*--
the city's ‘and mine, have seemed

LIT1IES,
v intertwined. In humble echo of

strangely
those impertal words, | oo havs

!
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previstoric collection dates after

R.C, the late Chalcolithic period
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Cosidian, shells, figurines, and ¢armelian

evidence of contact reaching

(nio the Aegean






SKILLED HANDS
RESTORE
BODY AND
SPIRIT

EALING THE WOUNDS of
the ciny's arncient mardle

survivors—beset by limb-

wrenching guakes and assaults
by realous Christians—hos
demanded surgical improvisation in
isolated Aphrodisias

Bonds that might baffie Houdind
suspend a fourth-century A.D
priest in an old storage depot (Left)
to allow a cement glue to fuse his
body to his feet and pedestal. Earlier
operations repaired his cracked

neck and torsn

Workmen strain o dedicately
reposition the upper body of Nike,
pouddess of victory (right, top),
carved for the theater in the lote
Arst century B.C She grasps
fragment of @ trophy, the armor of a
defeated enemy hung on a tree.

Ty restoration proceeds in the
Aphrodisias Muserom buile by
the Turkish government and the
National Geographic Scciety
Preparing for the musesum’s 1979
apering, restorer Reha Arican
fright) gives artistic first aid to the
fallen Amazon queen Penthesile
under the thrall of her riom
decapitated and legless slaver,
Achilles, This moment of droma
from the Trojan War, seulpturéd in
the second cenfury A.D, proced the
Baths of Hadrian. A CGrreek athlete
modeled for the theater in the first
or second century AD,, stands
behind on mended thighs, hese
scilptures were commissioned as
reproductions af earlier Greek works
Bif even as copyists, Aphrodision
sculptors set new standards, infusing
tradition with the vitolity of thedr do







HE GENILU'S that could

trring marbie o the
threshold of life created a
demand for Aphrodisian
sculpture throughout the
Romon world. Works have
surfaced in Spain and North
Africa, and @ transplanted
atelier thrived in the city
of Rome. At a time when
few artists gigned their
sculpture, marny
Aphrodisians proudly
engraved theirs,

The flair for detail and
subtie handling of marble
texture emerges powerfully
in a close-up of a figure
from the late first or early
second century AD. (focing
page). Seated and half-
draped, he holds a pose
traditionally used for poets
and philosophers.

The highly polished
surface of o left hand
clasping an nkwell Teft,
below) reflects the style
preferred tn the mid-fourth
century AD. Unearthed in a
sculptors’ workshop, the
hand belongs to an
unfinished stotue of an
educated man—a stalus
(nalicated by the inkwell amd
an accompanying sculptured
bax of papyrus. The right hand
would have held a pen.

The translucent glow of a
wate fifth-century A.D.
tmage of the sun-god, Hellos
(left, abowve), bespeaks guality
of workmanship even toward
the twilight of the sculptors’
long reign.






:|.llI ' '”.' -].' .I.l-'-l_l'lll"' 1i

FremmueIns oj

¢ honored to serve a8 priests and priestess

A priest of the late first century A.D. (left) wears a
it bust of the goddegs, [ races of paint, p

scuipiure, fnf e hatr of an eat !_' COOFE-CETEL
fabove). A scuiptor of a later time Incised n L
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PIRITED SUPPORTERS of
the arts, Aphrodisians enjoved

[ O . [y — | I ] T -
mime, musical ensembies, readings, ana

lectures tnn a small marble concert hall
called an odeum (fabove). Notables
might have been seated bestde an
armrest carved as a dolphin, at righi
The city council also met here

The wealthy eaperly donated buildings
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and decorative sculpture. Portratts into a precaned body, Cement now
were commissionad to honor family, rejoins his fractured nechk

friends, and benefactors. Flovius Palmarus Citizens below the aristocracy, like a
(ledt, bottom), a late fifth-century AD market overseer of the earty third
governor of the province of Caria, cemtury AL (left, top), also posed fon
wiich tncluded Aphrodisins, continued posterity. Though unable to afford the
he patronoge expected of his office. talents of a moster, the overseer has

Sporting a five-o'clock shadow, he sar only nevertheless achieved fmmortality in a
for a head sculpture thot was (nserted sculpture on his tomb, damaged by fire

Ancient Aphrodisias Livey Throwgh fis Art




THI‘. OLD GODS SMILED on

Arhrodisias in 1979, when a chance find

|
Led tp the discovery of the impostng

Sehasteion. A frogment of a marble relief
punél pulied from an old Creyre MOuUse proved
[ match a panel section foumd n the areq

vears earlier. Test trenching revealed more

=,

h

panels, one depicting the emperor Claudius
(4 1-54 AD.) conguéring Sritannia,
svmbolizred by a woman (helow)
Ultimately, the base of a three-storied
columned portico came to light (above)
Clearing a 14-meter-wide stone walkway,

excavators-siruck a _f'; ICINE nortn partico

Nafronal Creographic, October [948]




SPLENDOR

LORIFYING the first
imperial Roman dynasty and

dedicated to Aphrodite, the south
portico of the Sebasteion rose in
the mid-first centtoy AD. This
artist’s rendition re-<cregtes one
section of the fucade, known to
stretch at least 60 meters.
Evidence shows that relief panels
between first-level columns hoiled
mythical characters, lke the
three Grooes, companions of
Aphrodite. The second story
larided the emperors and their
domains: Here G£, the earth,
affers her power tod figure
symbolizing Rome. Coffered
panels with flowers topped
the facade.

The sotth portico’s coonnads
faces the leds excavated north
portico; both probably [ined the
wehy fo @ main-altar or tempe.
Rpooms evcavated in the south
portico may have held individual
shrines. Few such monuments,
alzo called Kotsareio, are Rnowm.
When earthgquale and fire
toppled the Sebasteion, (ts
sculpture had already felt the
wrath of Chrnstian reformers.
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APPLAUDING VICTORIES of thy
ergnre .'1"|I|| cirlly loval

Aphrodisias perpetuated tis status

Comrissioned for the second story of th
sebasteton, @ wornan weeping below g
trophy (below) represents a people
subdued by Rome

Apnrodistans often reswrrected

(Ve SCLLPILUFE JTOorm adan
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buildings to adorn t
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rewtef panel of the
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ALy (right) found use 300 yeors later on
a founton house ar the agord pate., [
portrays a member of the Lapithoe held

prone by the noof of a now (egless

centaur. But, as the story goes,

|
A L
= v el s i T T = | 1
SIriieyee wiin ne Saradee ngaoe LaLr
man, hall horse—the Lapithas prévailed.

The mythical conflict symbolizes the
rriumph of civilized man over

barbarism—a battle that Aphrodisians

fought with grace and valor. D







I CLIMBED EVEREST ALONE...

At My Limit



Yaks carry gear to the flank of the iy REINHOLD MESSNER
highest mountain for a unigue Photographs by the author
achievement in the annals of and NENA HOLGUIN
mountaineering —a solo ascent

without oxygen.



T

Barred gateway to Everest's northemn
slopes swung open in 1980, when for the
first time since 1950 China allowed West-
e¢rners to tockle the mountain from Tibet,
with its landmarhk Potala (above), former
nialace of the god-king, the Dala: Lama

Egrly attempts took this rowte, includ-
ing the Ul-fated 1924 expedition on which
George Mallory and Andrew Irvine died.
Most were large-scale efforts—and all
fafled. Attempts after 1850 set out from
Nepal, and in 1953 a British expedition
mlaced Edmund Hillary and Tenzing Nor-
gay on the top. The first U §. success,

- FE B —_— -
T i & das g s

sponsored by the National Geographic-So-
ciety, put six men on the summit in 1963

Author Reinhold Messner, a native of
the South Tirol, and Peter Habeler scaled
the peal in 1978 without bottled oxygen.
After the Tibeton route reopened, Messner
(right, at right) and Canadiagn climber
and journalist Nena Holguin armived n
the summerof 1980 on the heals of two s
cessful Japanese teams. Messner and Hol
zuin established High Base Camp ar 6,500
meters (21,325 feet). She manned the
camp while he set off for the summit with-
out even radio contact.

National Geographic, October 98]






S MORNING lit up the mountain
Tibetans: call Qomolangma
“goddess mother of the world"
—1 was able to recognize every
jagged formation along the Northeast
Ridge. Here George Mallory and Andrew
Irvine were last seen during their brave
suminiit endeavor in 1924,

Now | was bound for that summit, fol-
lowing their route. But I climbed alone.

Twovears earlier | had stood atop Mount
Everest with Peter Habeler, on the 1978
Austrian Everest expedition. That was a
typical large-scale effort, from Nepal on the
south side of Everest. What had made it
unique was that Peter and I climbed the
8, B48-meter (29,028-foot) peak without the
assistance of bottled oxygen. Even so, we
had been aided by Sherpa porters up to the
South Col at 8,000 meters.

This time there were no porters. No fel-
low climbers. No bottled oxygen. No radio.
I was attempting the greatest challenge, to
me, inmountaineenng—toclimbthe highest
mountain on earth completely on my own

556

The British were the first to attempt
Everest. Using rudimentary equipment,
Mallory and his friends reached the 8,000-
meter mark for the first time in mountain-
eering history in 1922, After Mallory and
Irvine died on the mountain two vears later,
¢fforts continued from the Tibelan side,
until the Chinese closed Tibet to Westerners
in 1950. In time many climbers grew con-
vinced of the necessity to carry oxvegen.
Finally in 1953 Edmund Hillary and the
Sherpa Tenzing Norgay scaled Everest—
from Nepal, with oxvgen.

The Chinese reported they climbed the
mountain by way of the North Ridge in
1960, And in 1973 they put nine people on
the summit, planting a tripod there as proof.
Then the Chinese opened the borders in the
spring of 1980, and two Japancse teams
reached the top from the Tibetan side.

Tibet, a land 1 had dreamed of. The end-
less space, the pastels of the mountain
chains—I found these captivating as |
jounced across the barren landscape by jeep
with my friend Nena Holguin, a Canadian

National Geographic, October 98]
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An icy trap almost ended Messner's solo
push soon after a § am. start from High
Base Camp, when a snowbridge leading to
the vorth Col fabowve) collupsed, dropping
him into d crevesse. A tiny ledge stopped
his fall; painstakingly, Messner kicked

WiRE MOk RS

steps put of the abyss. As deadly as cre-
vasdes, exhaustion soon became the over-
rnding challenge of a two-and-o-half-day
ascent that required rwo bivouacs (be-
low). The climberspent athird night at the
upper site on his descent,

~Mount Everest
i, 20,020 71
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Walking dreams trudged beside Messner as alhitude and fatigue teok their toll

: ek ;
Iy [entmaoale, comvarsed wWitn niLs rich sach,

At times he shared food with an tmagina

A - . B i E 1
and looked on his ice ax as a companion. Here, he pushes off on his second d
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mountain  climber and  journalist who
|'||':.l"' e Wirilte L1 i'-'l'l '!il'-l.""-l'|lr"||!'5in

nreasions, Captivating, but tinged with mel-
ancholv: the Potdla in Lhasa, former palace
of the Dalai Lama its 1,000 roonis drained
of life; Ronghuk Monasterv, where 400
monks once lived under the gaze of Everest,

rootless, frescoes crumbling

N MID-JULY Nenaand I moved up to
G 500 meters and established High Base
Lamp. From here, in S a.m. darkness on

|8th of August 1980, 1 set out on ms

Minutes later it almost ended in disaster. |
WS Crossing i snow brudge over a crevasse
=uddenly it went, crumbling into powder

I was falling—{falling into the deep. It fel
ke eternity 1 slow motion as 1 bounced
hack and forth off the crevasse walls. In the
next moment I came to a sudden stop, Ur
hid it been minutes? My sense of time had
vanished, My headlamp, {astened o an
i |.--'-: -[I.L! :-.'II'IIIII 11" '.'.|-||;|=1j| .||l. !'.-III g
er functioned. Blackness surrounded me
"My (rod! Perhaps 1 will diie down herel™

| peered up through a gap no wider than a
tree trunk and caught a ghmpse of stars
twinkling overhead, I only 1 had brought
the walkie-talkie! | could have called Mena,
who was vingin the tent just 300 meters b
low. Mena could have climbed with a

:lllil'l -""I-'-I-'! [T

- e g 1 fumbled with my headlamp, As il

b o e flacshed on, the walle of ice shimmered adark
.h-“ -"-;. o, | ...". T 3 "1' blue-green [ he WeEré two meters -||'-'=||
' l‘ '*L'*_"‘ i o O ¥ e where | stood, but nearly joined at the top

- T 11*_ by oY ?"I'h,'l % The snow platform that had halted my fal

SRR e vl ko . : & was no more than a meter square. | tned to
VD, L A TR : tluminate the dark empty space bhelow

= s . t:\.h 1 { aware that I.|- Ne | :-'..'|.|'-|J L |-.'._.'.'-'.l|.--r.I||..:-._||

- CERSORE  my welght, Twounld hurtle into the abyss. N

‘ _ '1.1:-—? - ; t-. el time (o rummaee in my rucksack for cram-

O R ) ' g pans to strap onto my Doots

- . - b . Survival instincts surfaced. 1 quickls
.".'.. s ‘1\ - 'lﬂi. lll"'h_ 8 . \ '-'-..:_'|I:.I."--.i|.|.-l.' from the 1 Y Pprison A SUep

| \ .. % A el narrow rampangled up along the wall. With

g * 'h1| LN S ioe ax In one hand and sk poie in the other, |

- ' oy L [ ramp carefully I"I-Jli':nl'“-l:.

to face deep snow and threatening fog kicking step after step in the ice, untii ]
At 8,250 meters (27,065 Jeet) he will prich reached the hp of the crevasse, still on the

i i £
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As if in a trance, I walked back in the
clear, crisp dawn to the hole through which 1
had tumbled ten minutes earlier. The bridge
that had broken had carried me safely four
weeks earlier on a reconnaissance trip up to
the North Col, a saddle at 6.990 meters
(22,930 feet), This had been the best place to
cross the crevasse that diagonally splits the
300-meter-high fce wall under the col.

On this solo expedition I had neither alu-
minum ladder nor rope, My only climbing
hardware were ski poles and an 1wce ax, plus
an ice screw and a rock piton for holding my
tent, or even my body, to the ground in case
of a severe starm,

Beyond the créevasse the snow formed a
steep wall, Driving my ski poles high into
the wall as an anchor, I swung across.

HE FIRST RAYS of the sun were
' brushing the top of the North Col as |
worked my way up the remaining 50
meters. Far to the east | could see massive
Kanchenjunga pratruding above a blanket
of clouds, a majestic sight. [ gianced at my
watch. It was just 7 a.m. Only two hours af-
ter leaving Nena and our camp, 1 stood on
the saddle. Despite my fall into the crevasse,
I had managed to beat the record time of
Mallory over the same ground.

Around 9 a.m. the altimeter indicated
7.360 meters. “Making good time,” 1
thought, as | chmbed over the rolls and
hulges that form the lower part of the North
Ridge. Now and then I would push through
pockets ol ankle-deep powdery snow col-
lected by the wind. Snow swirled about my
head. Gustsof wind began to sap my energy.

At 7,500 meters 1 could feel myself slow-
ing considerably. 1 must not become ex-
hausted, 1 told myself. The next two days
would be fir more strenoous.,

As 1 followed the safest route up the nidge.
I found a length of red rope. Itemerged from
the snow near a large rock and disappeared a
meter farther up. Quite new,, it undoubtedly
was left by the Japanese on their 1980 as-
cent. In usual large-expedition fashion, they
would have fixed a rope over steep passages
between camps to assure safe, rapid ascent
or descent. 'We had done the same during
our 1978 expedition on the south side, for
our party was also larpe—11 climbers and
25 Sherpa high-altitude porters.
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My method this time differed immensely.
The solo climber, alone against the elements
on u Himalayan giant, is like a snail, He car-
ries his home on his back, and moves slowly
hut steadily upward. No relayvs, No ferrving
up of supplies. Mo setting up & series of
camps higher and higher. No assault team
kept well rested for the final push.

Evervthing | needed—tent, sleeping bag,
stove, fuel, food, climbing equipment—had
to go on my back. I would put up myv tent for
sleep. and then pack it and take it with me
the next day, There was no on¢ to carry a
serond tent, and 1 was not using oxvgen,
which could have given me more strength.
The oxygen apparatus is too heavy for an
Alpine-stvle ascent, a single push for the
summit. Also my own theories rule out its
use. 1 want to experience the mountain as it
1=, and truly understand how my own body
and psvche relate to it natural forces. By
using an artificial oxyvegen supply, 1 feel 1
would no longer be climbing the mountain
towering sabove me. 1 would simply be
bringing its summit down to me.

NDER THE WEIGHT of my 15-
u kilo (33-pound) rucksack, ] now

found difficulty in breathing. Every
dozen steps or so, 1 would stop and gasp for
breath. My mind wasdrifting. The intervals
between rest pauses became shorter and
shorter. I would sit down, and then find it
nearly impossible to rise again. Somehow 1
kept going. It seemed that there was some-
body behind me giving me the needed cour-
age. Step by step I pushed myself onward till
I reached 7,800 meters.

I found a spot to my liking and trod down
the snow until s surface was firm. This
prepardtion for bivouac drained me. Ididn't
have the strength to pitch my tent. 1 sat to
unpack my rucksack, looking down to the
camp I had left at five that moming. I could
sce & small red dot. Nena must have draped
the red sleeping bag over the roof of the tent
to insulate hersell from the intense heat
down in that narrow glacial vallev.

Even up here at this altitude, the heat
caused more problems than the cold, In 1978
I had to bear temperatures as low as
minuz40°C. Now, instead, the sun was dry-
ing me out. My throat felt parched, burned.
Remembering that I carried a tiny plastic

National Geographic, October [98]



tube of Japanese herbal plant ail, | placed
two drops on my tongue, They gave instant
but brief relief. This oll, and aspirin, and a
couple ol sleeping tablets were the only
medications | carried.

Nena could surely see me with her tele
phota lens. I hoped she wasn't too worried, |
had explained to her that there shouldn't be
anv problem if I was able to climb 1,200 me
ters the farst day. That | bad managed and
more, s0 my confidence was high in spite of
my exhaustion

My tent was marde to withstand winds up
e 100 kilometers (60 miles) per hour. | had
.J:f-[";-_uh:a ;-i1| hing it. The wind, gusting to
perhaps 80 Kilometers, Kepl heaving it into
the air. Atlast | secured it with the ski poles,
the ice ax, and the rock piton, spread the
finger-thick polyvurethane mat on the floor,
and crept inside

HE TENT was harely laree enough
for me to curl up in. 1 lay listening to
the wind, which blew e crvstals
against the tent wall. 1t came from the north
west—a good <ign. [ should have bepun
cooking but couldn't bring myseli to do it, al-
though 1 had eaten nothing since morning

My thoughts drifted to Maurice Wilson, a
religious zealot who hed dared a solo ascent
of Everest in 1934, although he was not a
mountain climber. Convinced that
would guide him sately to the top, he didn'
give up even after terrible snowstorms and
several plunges. When he crept back to
camp after a four-day strupeele to reach the
MNorth Cal, his two Sherpa porters tried to
persiade him to abandon his attempt. But
as soon &% he was able to stand, he tried
again, like someone possessed. A vear later
hils COrpse was found below the Narth Caol
The last legible words in his diary read: “Of
AFAIN, EOTECOUS day,

Was 1, possessed by an idea that not even
many mountain climbers understood, just
as crazyr 1 had already climbed Everesl
once. This time | was determined to make it
alone, withoul oxygen, and attempling an
other route. To me, that made 1t a different
mountain, a different challenge

“Fai la cuctna—do the covking.m It
seemed somebody next to me was reminding
meto light the stove. | was talking to mvself,
of course. But for several hours 1 had a

£ aiml

I Climbed Everest Along

JoLrmey LW

strong feeling that 1 had an invisible com-
panion. Lspoke anly inItalian, although as a
native of the South Tirol myv mother tongue
1< GeErman, and since the béginmne of the
months belore | had
spraking English with INena

| shoved dried meat

into my mouth. Just those small movements

were exhausting. "I must bemn the cook

bBeen

b B i
and bhiread

i |'|-._'I"I_'

ing,” | told myself. I needed todnnk at least
four liters of water a cay; to dehyvdrate couldd
g hetent wis Hotte ring wilolly in th

wind, 1 0] enee] the :-!..:!' enoueh to R

he fatnl
aomé snow with the Hd of my pot. Inthat in-
stant the flame of my gas stove blew out. *1
will be-a had mght,” 1 thought as [ relit i

[t 1s hard 1o magine how much snow and
time and effort it takes to produce a single li-
1 1ust diy
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[he cooking done. I lay i the sleeping

walter 1 mixed dri
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In a do-or-die chore, Messnerstrugples to

melt a pamful of snow for drinktng wate

At this high altitude, dry, thin air tn
pertl of dehydration, and

credses e

makes even this simple act difficult
Arranging the camera for a self-snot 15 @

wieli-nigh-tmpossible feat



LCocoon of life, Messner's tent held £l

ey oo survivad af highest bivouod
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opened my eves, | didn't know whether it
was evening or morning, 1 didn't want to
look at mv watch. Deep inside | was fright-
ened. MNot only of the present situation. My
fear encompassed all my 30 vears of clhimb-
ing mountains: the exhaustion and despera-
tion, and the thundenng avalanches. These
semsations spread over me and merged into a
deepening fear.

I knew what could befall meup there, and
how great the drudgery would be just below
Everest's summit—when it was tantaliz-
ingly so nearand yetso far. Had I not known
what to expect and how to cope with it, 1
could not, hour by hour, step by step, have
done what my bodv rebelled against

HE MORNING S5UN on August 19
hit my tent and began melting the frost
on the mner walls, Slowly T packed. 1
decided to leave behind two cans of sar-
dines, a gas cartridge, and half the <oups and
teas to lessen the torture of my load, The
weather was good. | knew 1 had to reach the
top the lollowing day.

| moved very slowly {or the first 50 me-
ters; Then 1 swung into my rhythm once
again. I felt fresh in the clear, crisp morn-
ing air. Not for long. Within an hour 1
was wading through knee-deep snow as |
approached the steeper slope of the North
Ridge. Thisreaches up to join the Northeast
Ridge 455 meters below the summiit,

Convinced 1 would be forced to abandon
myv attempt soon if 1 had to climb in the deep
snow, 1 searched for an alternate route. The
vast snow area of the Morth Face extended
to my right. Several avalanches recently had
poured down its flank. With the fresh snow
swept away, perhaps the suriace would be
hard. It was my only chance. Climbing
gradually with each step, 1 began the long
crossing to the Great Couloir, first reached
by British climber E. F. Norton in 1924,

~ometimes [ brioke through the crusty ice.
(thertimes my boots barely gripped the sur-
face. Concentrating on ¢ach step, I fatled to
notice the weather turning bad

At three in the afternoon I was some 20100
meters from the couloir, thinking of nothing
bevond this world of white. The world be-
low seemed a distant planet, | checked my
altimeter, Damn! It read only 8,220 meters,
I was frustrated at mv progress. Worn out. |
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wanted desperately to find a bivouac site
But I could see none.

(ne hour later, on a snow-covered rock
ledge, | managed to pitch my tent. 1 wanted
lo photograph myself there. But | hadn' the
strength to screw the camera onto the 10e ax,
put it on automatic, go back ten steps, and
wail for the click. Far more important was
to prepare something to drink.

I kept on my bulky double-lavered plastic
hoots as 1 lay there in the tent. They were
damp from perspiration. If I took them off,
thev could freeze. 1 dared not become care.
less. 1 measured my pulse while I was melt-
ing snow; it was racing—Iiar more than a
hundred beats a minute

What if the fog did not lift by morning?
should I wait? No, that was senseless. At
this height there is no recuperation. By the
dav after tomorrow [ would be so weak that |
could never advance toward the peak. To-
maorrow 1 had either to go up or go down.
There was no other choice

The morning of August 20 was clear, but
clouds were closing in. | strapped my ¢ram-
pons to my boots and took myv camera over
my shoulder and mv ice ax in one hand

National Geographic, Ocrtober Y9581



Evervthing else I left in the tent. After a
short time [ missed my rucksack. It was my
friend, my partner. I had conversed with it.
It had edged me on when [ was exhausted.
Without it, however, the journey was eas-
ier—much easier, Besides, my second com-
panion, the ice ax, was still with me.

Lack of oxvgen in the blood circulating to
my brain probably caused these hallucina-
tions. | had encountered them in 1978 on my
solo ascent of Nanga Parbat in Pakistan.
Here, near the top of Everest in 1933, the
Englishman Smythe had offered a snack to
his imaginary partner.

The journeyinto and up the Great Couloir
was physically taxing but technicallv not too
difficult. Having studied reports of early
British expeditions, Lfelt I had climbed here
before, This helped me find the one feasible
route: a snow gully leading to asteep step, in-
terspersed with rock. Aftera while soft snow
siowed my pace. I ciimbed on hands and
knees, like a four-legged animal, sluggish
and apathetic. A dark rock wall blocked the
path. Something pulled me to the left. Mak-
ing a small loop, 1 byvpassed the obstacle.

I now stood just below the peak. The fog

{ Climbed Everest Alone

Eclipsing all predecessors, Messner gains
the summit on the third day, August 20, at
3:20 p.m., and plows toward a tripod left
by Chinese climbers tn 1875, Through
heavy cloud cover, fleeting glimpses of the
world Below are his reward. Leaden and
spent, fe stays only 40 minutes

505



and I could hardiyv ornent mysell

was thick
The next three hours seemed to pass without

notice, 1 climbed instinctively, not con-
coiousty. The clouds opened for briefl mo-
ments, giving fleeting ghimpses of the peak
against the blue sk

Suddenly 1 saw the alummum tripod!
There it was—ithe hlessing of proof, the
curse of desecration, on that supreme place
of solitude
a piece of cloth frozen around the top, The
Chinese had anchored it at the highest poind
in 1975 to make exact measurements

I sat there like a stone. | had spent even
hil of strength to get there. 1 wis empty of

harelv peeking out of the snow,

feeling. 1 needed to take several pictures.
Each required monumental effort. Patches
of blue sky graced me brelly, then clouds
clozed In once more and swirled about as if
the whole earth were pulsating. For the sec-
ond time | had reached the hig
earth, and once again | couldn'l see any-
thing. This time it simply didn’t matter

1=t point on

STILL DO NOT KENOW how I man-
aped to achieve the summit. 1 on
know that | couldn't have gone on nny
loneer _"'-']u_u'u.']_'. [ rose and began the descent
In three and a half hours I was back at my
bivouac site at 8,250 meters. 1 tried to pre-
pare soup, but got only as far as pouring the
melted snow into my water flask. I hadn't
the strength to drnk. 1 didn't sleep during

y
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Agony of wictory overcomes
Messner back at High Base
Camp; where Holguin treated
lim for heot e¢xhaustion and de-
hydration. First came tears, then
the story of the ordeal, told in a
flood of memory. Along with
Messner's story came the realiza-
tion that he had pushed himself
as fur as he could go, learming, as
British poet C. Day Lew(s wrote:

"Those Fiimalavas of the miand

Are not g0 cosily possessed;

There's more than precipiog

and torm

Beatween vou and vour Everest.”
Reinhold Messner scaled the rock
gnd itce, but also climbed the
rangas of his mners¢lfto succeed

the night. Neither was 1 totallv conscious.
At the crack of dawn 1 heated the water and
added some tea leaves, But gs gquickly as |
swallowed the drink, it came back up. It was
I'JI.I-’,"L'lF_'::'

At T:30 a.m. on August 21, packing only
my Camera, extra woolen mitts, and g sec
ond pair of sunglasses, and leaving every-
thing else behind, 1 set out. My rucksack
o0 me on, hardly allowing me to resta
maoinent, | moved downward and across the
North Face, aiming for the North Col.

Choosing this direct route, | remained
hidden from Nena's view until 10:30 a.m
when I reached the crest of the North Col. |
no longer had my wits about me. Meénasaid |
looked ke a drunken man descending from
the col. She knew 1 needed help. As I came
acrass the glacier near High Base Camp, she
was there to meet me

Tears were the only possible release for
mie—ears of relief to be back to the safety of
our camp. Within minutes I lay in the tent
while Nena applied ice packs to my forehead
for the heat exhaustion 1 had suffered and
poured can after can of frust juice into my
denyvdriated svatem

After ten minutes 1 began to regain my
senses. [ he story came pounng out of me.
Nena asked about the possibility of my sole-
ing another 8,000-meter mountain

[ could anly answer, “1 don't think 1 could
handie it again. [ was at my limat,” O

I
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Announcing...

The Ten

Commandments
Plate Collection

* Important and beautiful original works of art
by the distinguished artist, Mary Mavo.

* Lavishly hand-decorated with

240 square inches of pure 24kt gold.

* More gold by tar than on any previous

Danbury Mint plate collection.

Never in Danbury Mint
history has gold been lavished
to such an extraordinary
degree on collector ﬂ[ﬂtﬁ.’
nd never before have
collector plates honored a
subject of greater grandeur or
with more artistic majesty!

Here 15 8 collection unlike any you ve ever seen
— combining with breathtaking beauty foree of
the treasires of our Western cvilization!

Far here is gold — the king of precious metals,
|'.|rir_!.*|:[ for its rarity and universal value

Here, too, is magnificent origimal art mm the
prand tradition of the "old masters” — drt
reminscent of the masterpieces which adorn the
world's great cathedrals, museums and houses of
worship

Finally, here 5 3 majestic tribute o the

foundanon stone of
gour great religions
and of our crvilization
itself — The Ten Com
L f.i'.:-l'l.'.l'a't' Fif i i.'li s TWil
additional plares in honor
of the two greatest teachers
aof  thode commandments,
Moses and lesus, ( Please turn the
page o see more of these }'Jl-J!r.":-.'
In all, the collection 15 a treasore
that belongs in every home, S5 only 4
fortanete few wel bave the opporianit)
fo frarrers ek
Hand-Decorated with a
Lavish Border of 24kt Gold!
Ench of these twelve collector plares will be
richly hand-decorated with gleaming 24kt gold
— mare gold by far than any other plate
collection in the history of the Danbury Mint
- From Biblical times 1o the presenr day, gold
|.|.l.'i l-}l'_"l:'JEI e l.Jf ]]L..El'lli.]!llj.'!n [TVSE 1.|.'l."..:|!--|.]]'l:'l.J
possessions and the ultimate standard of wealth

Caoanrirnes
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it 5 s0 prized because it is extraordinarily
Seauerfad and excetdingly rare. Indeed, it &5 so
scarce that all the gold mined since the beginning
of nme could fivnto a single large room!

Whart's more, gold is permunent — it doesn't
tarnish, corrode or deteriorate. A pald coin
munted 10 the days when Moses received The
Commandments would gleam as brightly roday
us it did then. Thos gold 15 known as the eternal
metal, the meditm wrtists and craftsmen
throoghout the ages have used 1o portray and
honor the foremost figures and rimeless
doctrines of the world's great religions

And now you can bring such polden artisuc
splendor into yosr home, where you can admire
and enjoy it as often as vou wish!

Orniginal Works of Art 1n the
Tradition of the Old Masters

For this exclusive private edition, the Danbury
Mint has commissioned the d:'-tlnp,ui'qhﬁ'l ArTrIST,
Mary Mayo, o create twelve original paintings
expressly and exclusively for this collecrion

As few other artists of our day, Mary Mavo has
mastered her craft afrer years of studying the
styles and techniques of the “"old masters™
gants: of classical are such as Rembrande
Michels ng'Elu and Raph..u:l_ Her canvases il'lj.l'ur{'
a profound respect and sdmiration for such
classic, tumeless ﬁ.mr}r'

Old World Crattsmanshap
Involving an Intricate Process

Like the original works of art, the production
Er::{fsi tr make these plares will réspect time-
[i'nl:ll.'Ed {.l:'.:{'l'j['[l'l.l['l.'!. ElT]P:“}'I“g [hr.' TTFCEST
expensive materiels, highest standards of
excelience, and patient hand-craftsmuanship at
Every stage

The plates will undergo o painstaking process
of five reparaie ferings: one to bake the china
second to glaze it o third to bond the radiant
colors of the original art.. o fourth w apply the
beautiful "Old English™ lettering along the rim
identifying euch plate .. and, finally, a fifch to seal
the luxuriouws gold border, which a skilled artisan
has lavishly hand-pamted onto each plare using a
brush dipped in pure ligaad poid!

A hive firing process 18 exceptionally rare In
the production of fine collector plates, and 15 a
measure of the unsurpassed importince of this
callectiont

A Limieed Edition Available

only by Advance Reservation
Tha Ten fr.-r.r.'nm:::'r.r.lrmr Plare Collection
will be available exclusively from the Danbury
Mint. Na I:IE.JL'EE will be sold separately and none
will be available m stores. The size of the US
edition will be forever limited ro the exact

number of collections reserved by the final
deadhine, December 31, 1981

Conventent Acguisition
satislaction Guaranteed
To reserve your Ten Commandments Plate
Collection, simply compiere the artached
reservanion applicanon. There is no need to send
payment now, Your twelve plares will be issued
at the convenient rate of one évery two months.

You will be billed for each plate in vwo equal
monthly payments of only $27.50 each

If vou receive any plate you are not completely
satsfied with, you may return it upon receipt for

replacement or refund And you may discontinue
your ‘Uhﬁfripfl'ﬂ'ﬂ 4T ..Lr:I!r' CiiTie

Act Promptly to Avoid
Disappoinument

Thus 1s truly o unique chance o assemble your
own private pallery of classic arr, richly
r:ml::v:limht'ql: with an unprecedented 240 romare
mctes of pare; 2kt pold’ To avend disap-
pointment, return the attached reservation
applicarion today!

The Ten Commandments
Mate Collection

The Danbury Mind
}7 Richards Avenue
MNorwnlk, Comn OGNS

Mumt be

F-l:l-rrn.uhl-.1 i)

December 31, [95]

Limn Choe ser pet subsctber

Flesse sccept my reservanion applicstron o The Ten
Cormmandments Ploty Collection, | u*'|.!-|_-rI|r.|r||_| Pl 18 &
Hmited editinn of rwelve arginal works by artis Mary
Mayn lawishly hand-decorated with 24k pold

| need send no mosey now. The ollecnon will be
easue=d gr the rare of one |1]u||:|:'p1;=r.|.' twn months | will fay
for cach plare as billed in (wo convenlent monthly
iitallments of 32750 exch Any plare | am oot
completely satishied with may be returned opon eeceipe
for replacement o cefund, and this  siobsi CIption

agreemaent may be cameelled h:. either party &t any time

P nrTee

Acdoess

Y

State, Lip

Dr heck here o you wont exch monthly i6stsllmen

charged o your
Master Card [ VISA

Credim Card Na Exfuratsiafs Dute

Signature

L e T T e T T T T T o T

Allow B to 17 weeks afwer pavment for initial shipment

B o cmom comm wl®
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Myth:

All freight carriers compete
on an equal basis.

Fact:

Public subsidies for trucks and
barges throw competition out of
balance

You, as an indivdual. pay pan of the cost for
avarything shipped by truck or bamge—whether
you use it or nol.

The public roads and highways—the nghis-ol-
way for heavy trucks —are built and mantained
primnarify by morey collected from drivers of pas-
senger cars and light rucks. I a product ravels
by barge, it moves throwgh locks and dams and
over walerways built and mantamed almost
antirely with your tax dollars.

MNearly all of Amanca’s freigiht rmilroads build,
maintain and pay taxes on their track and rights-
of-way, and these cosis are paid from doflars
aarnad by the rallroads. As a resull, it costs the
railraads 34¢ oul of every dollar of revenue for
rack and righls-ol-way, compared 10 the S¢ paid
by trucks and the 03¢ paid by barges, neither
. of which amounts to a fair share of cosis.

. All transportation has receved governmeant
- assislance al one ime or anolhec The Ireighl
“. raiimads, however, have reimbursed the govem-
- meni lor most prior aid. Much of the curment aid

Jo some railroads is in tha form ol loans 1o be

tepaid with interesl. On the other hand, trucks and
iges have long received outright subsidies
Al forms of treight transportation should pay
r full costs ol doing business. When they do, the
rcan people will recene the most economical
irmngportation services—and a needless burden
lifted from the motorst and laxpayer
more informalion, write: Compeatition, Depl. 5,

ion of American Radroads, Amernican

"% R htsrnf-waymsts
;' argheawfnr

America’s
mi:‘rgads; nk'msm
and taxpayers carry
most of the burden
for highways and
waterways.




Members Forum

MOUNTAIN GORILLAS

Asconservationists working in the Pare National
des Volcans of Bwanda., we are disturbed b
IMan Fossey's incluston of “tounst presence’
among the factors she lists as contributing to the
demise of the mountam gorilla. Mo other single
factor has done so much, in so short a time, toim-
prove the chances of survival for the park—and
hence gorillas—as the increase in park revenue,
which is due solely to tourism
J. P. von der Becke M. Condiolt
C .-I'Iu'l.'l.'l'iI'IE A. H. Harcourt
K. J. Aveling
Parc National des Volcans, Rwandla

=(ILARSYSTEM

The name of Earth’'s moon s Luna. W hy has one

of the most prominent celestial objects become
unknown# Has Launa pone [oonke?

Pat Dimmick

Cheshire, Connecticut

Clur moow &5 an orphan, no officiol name has been
afpproved by the Intemmational Astronomical
{mion—mneither the Lalin namie for our satellite,
Luna, mor the more comtmton "moon,” G anciend
word related o monih

METRICSYSTEM

The wonderful map “The Solar Svstem” and ar
ticle on Saturn were lost to me and, I'm sure, alot
ol other people. 1 could do no more than look at
the pictures, feeling a sense of bewilderment be
catse | cannot understand kilometers.
Bev, George K. Ingham
Uswegn, New York

['his= iz the United States, and we are not givingit

up for all the boneheads who believe thev can

push the metrnic system down our throats
Bavmond K. LeClar, 51
Old Tappan, New Jersey

The vovaee Lo Salsirs way medyured enforely in
melric Oy e scaenbishy anvoived; onr aoconng
therefore was gewnerally in metric, bl conlaineid
equitalenis in the English syitem we are wsed to
Eversince the U7, 5. government decrded (o move
towrarn mefric an 19073 and rorn maost of e rest of
the workd im the teay thengs are measured, pub
livhers have found themselves betwixt and be
frveenn, We uie melric when 1l 5 aduvisadble and
appropriole, os e science articles, bul imciude
enaugh eguivalents o enable easy Pransialion

\
ol

Presenting

CLASSIC BLACK..

Criftworthy, dissinctive and cradietonolly
Crows, Classic Block is indeed o eift of
uality. A benutitul satin black finish s
. | | gy & | ey ; I | ! |
JECTENISE Y == KUFEAT el e CiTORALE
gnd the Urss mechanical pusrantee
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You ve saved and worked
hard to buy your first house.
Now you want to be around
to enjoy it.

S0 if vou have high blood

pressure, don't take chanees.

Take your pills, control
your weight, cul down on
salt. Do whatever your
doctor preseribes.

You can contral your high
blood pressure if yvou stay
O your reatment CVETY
dav, no matter how you fee].

High blood pressure.
Treat it and live.

rallEN=H FhGE Ce el Flsso i Erhats 0 T o
Penlecrull Heart. Lung. amd BIcoS Inahbuoss
vl 1rruant of Himalln i) Flusmne Servees

INDEX AVAILABLE

I took advantage of vour free magazine index of-

fer for the July to December 1980 issues and was

thrilled with 1t. Could vou tell me when the next
index will be ready?

Mrs. M. L. Kittenidge

Payvson, Utah

The Jamuary-Tune ]98] mder 18 now gvatiobie,
I'n addilion, a 100-page supplement will be avau-
abile next month, It covers the years 1077 through
1951 and costy 31.00. A member may obloin i
free with purchase af the 432-page NATIONAL
GEGGRAPHIC INDEX, [4T7-1076, af §¢.85

APPIAN WAY

Pure jov, I laughed out loud. 1T was reading in
bed. It was 3a.m. [ nm B4,
Mrs. C, Walter Johnson
Torrington, Connecticot

The superficialitv nnd lack of historical exact-

tude make this article worthy of Hollvwood's
view of ancient history,

Lr. Alessi

Hillegem, Belgium

Thank yau for the beautiful photographs of the

Vin Appia Antica. 30 much of our history is (o be

found all around us, rather than only in muse-
ums, that it becomes part of our daily lives.

Dir. Emilio Tommasi

Italian Travel Commissioner

wew York City

A slander of Italv and the Ttalian peaple,
Frank J. Costa
University of Akron, Ohio

A gem of wit, information, and style. [ loved it.
Bravo! Bravissimao!

Karolyvin Curtis Carlton

San Diego, Californin

A magnificent article. Handled with superb skill
and well researched historically,

T. Steven Tegu

Rhode Island College

Providence, Khode 1sland

WILD CARGO

As the laripest retailer of scrimshaw mn the state, 1
mus! take strong exception to the mformation
that appeared in vour article. The photograph of
ourartists’ work, which accompanied the article,
mentioned wse of illegal materinls. None of the
ivory in that picture is fresh walrus. Lahaina
scrimshaw Factory neither buvs nor uses fresh

Nuational Gepgraphic, Uctober 98]






wilrus. Ours completely complies with the U, 5,
directives regarding Alaskan walrus.

Howard Konrad

Maui, Hawaii

The GEOGRAPHIC did not and does mot mean lo
imply that the Lahaing Scrimshaw Factory uses
illegal matevials. In fact, the firm was not men-
tioned in owr article,

The walrus was making a gnod comeback, num-
bering 250,000 with an annual cull of about 3,000
by Alaskan natives. The rize in the price of ele-
phant ivory and the native “exemption” under
the Marine Mammal Protection Act has changed
all thut Smupgling of bloody ivery (freshly killed
and uncarved, i.e. illegal) out of Alaska has be-
come & big business. A recent raid netted five
tons, which represents 750 walroses, Should this
go unchecked, it won't lake many decades for
witlruses o follow the Steller’s sea cow into
ohlivion.
Nicole Duplaix
TRAFFIC(U.5.A.)
Washington 1. C.

TRAFFIC monitors trade in wildlife, plants, and
their prodiucts; it 15 funded by the World Wildlife
Fund—U'_ 5.

SAN FRANCISCO BAY

Your map omitted the city of Pleasant Hill, one

of the most beautiful and progressive communi-
ties in the bay area.

Patricia L. Sully

Pleasant Hill, California

The creation of a0 map 5 ahwayy a difficult com-
promise between what we would like to include,
what we can shotw in lerms of the map design, and
whai we wecd Lo show. No overiight inlended.

EXPLORERSHALL

Are there any special considérations towird

members when in Washington, 1), C.7 My fami-
lv and 1 will be visiting this fall.

Larry |, Sampson

Chicago, lllinois

Members are wrged Lo visit Explovers Hall in our
headquariers al 17ih and M Sireels NW, The
kall, with ks famous 1i-foot globe, affers perma-
rent exhibiis on “Early Man,” the "Solar Sys-
tem,” and many pther lopics, and [here are
always special exhibils such as the current “Trea-
stre of the Quicksilver Galleons.” a collection of
Spantsh treasure and aritfacis from hwo Carib-
hean wrecks.

FOAM HOME CAUTION

Your special report, Energy, contained pictures

of a free-form polyurethane foam house. The So-

chety of the Plastics Industry recommends that all

rigid polyurethane foam used in construction be

covered by an approved 15-minute thermal bar-

rier unless the use has béen demonstrated to be
acceptable by diversified fire testing.

Hugh Patrick Toner

Society of the Plastics Industry, Ine
New York City

COSTA RICA

Hooray for Kent Britt and his well-written arti-

cle. T can truly believe my friends from Costa
Kica about that country’s wonders.

Mrs. 1. E. Bishop

Austin, Texas

TROUBLEDTIMES FOR
CENTRALAMERICA

I was dismayved by vour symopsis of the current
situation in El Salvador and Nicaragua. You
made it appear that the government in El Salva-
dor has been conducting serious lund reform and
that leftist guerrillas have been responsible for
much that is going wrong there, Ialso found your
treatment of Nicaragua unfair. They certainly
are having n tough tme economically. What
country wouldn't after such a civil war!
sue Bradley
Partage, Wisconsin

Our report described the serious economic and
social problems that wnderlie the lurmoil; we ner-
ther endoried mor condemned any government,

THE CONFUSING AMERICAN

I am disturbed by the misuse of the designation
“America" when, specifically, the " United States
of America” or *United States” is intended. Can-
ada, Mexico, and all the countries of Central and

South Amenica qualify as " America.™

Lucien G. Mather
Auburn, California

True enough, but when il comes {9 nationalily,
profassional linguists agree that “American”™ by
genenal uwsage means 4 citizen of the United
States, and iz commonly understood thus,

Letters should be addressed to Members Forum,
Natiomal Geographic Magazine, Box 37445,
Washington, D.C. 20013, and shotild include
render’s address and telephone number. Noi all
letters can be used, Those that are will aften be
ediled and excerpied.

National Geographic, October 1981
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Deciding

Life Insurance...

i) Should you

rent’ it |
<M orown it?

what type of life insurance you need can be compared

to deciding whether to rent an apartment or own a home. This
comparison can help you understand the different benefits the two

basic

of insurance can provide and how Metropolitan's new

Whole Life 74,.{ policy may be the answer for you.

Term Insurance Is Like Renting

Both an-apanmeant fease and alerm policy
las] for a s&l perind. Renting an apartment 15
often theé only alfordable cholos for some. So
IO, lermm insurance can imially provide much
more Coverage per premium ootlar than
whaole life, Like mosl rents, howaver, (he
premiums on term Increase with each
renewal, Also, as an apartmeant renter doesn |
ound up equily. a l2rm pobcy goesn | Duld up
cash value

Whole Life Insurance Is Like Owning

Hoth a home you own and a whole life policy
can protact you for your antire Ida it you want
And Just as 8 home-owner makes aqual
paymeants with a conventional mangage, the
ownar ol a whole iile policy pays the same
premiugm aach year. Furthar, tha cash value
utkds up in a whole lite policy in much the
SAMB Way as equity in the home does from
making morngage paymenis

Which Type of Life Insurance Is For You?

The answer depends on your needs and
prefemnces, I your neads are high, bul your
buagel 15 irmied, 1srm nsurance may be the
gnawar, Or, you may preter the parmananca
[iad premiums and cash value ol whala life
out feal you really can' atford thas type of
profaection

Metropolitan's new Whole Life Fud
Policy can give you the whole life
benefits you need —at a surprisingly
low premium.

Depending en your age, Metropolitan's new
¥whale Lite Fius Folicy Bts you buy up to
one-third more whole lite coverans than
wi oitered before tor the sama pramium
payment. I's ke bullding a sizeabila addition
on the cozy traditional whaie lite house —with
no axtra paymeant! Matropaoiitan is ofienng the
Whinle Life Alus Policy ior covarage amounts
of $25.000 or more and you |l probably be
surprised at how much coverage you can
now atford

Is Whole Life Hud The Answer?

Your incal Matropolitan representativa 15 8
trained pralessional, prepared 1o help you
arswer Ihs- question and meet all ol your
msurance needs-—lile, health, auto, hame
and rehremean

——
Memopaolitan really stands by you

LEFESEE AL THCALTON MW RE TEREMIENT

e
-
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MNow thema s an answer o thig Il

dilemma - Metropolitan's =
new Whole Life 7. | N
Policy. It's ke pulling an | [I' =1
addition on your house al no 7
coiis e 41
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To build a rugged car; inspect it under a microscope.

A car 1s only as rugged as its smallest
parts. In new GM cars, those parts are integrated
circuits. And they're only sixteen thousandths of an
inch thick. They're the heart of the microcomputer
that monitors and controls engine functions,
To be sure those integrated circuits are
rugged, we submit them to numerous electrical
and mechanical tests during various stages of
manufacturing We even examine a statistically valid
sample under a high-power microscope. We also
test the integrated circuits before they are assem-
bled into the microcomputer.
Every computer s exposed to a range of
temperatures from -40°Cto 85°C
We do a lot of testing, but it's worth it. You
know that even the smallest part of a GM car 15
designed for durability
That's our idea of how to use technology
to buld cars Attention to details where you dont
see them, as well as where you do. Appearance
and comfort may sometinies sell a car, but today's
customers demand real value.
Qur goal, as the company that sells more
cars than any other manufacturer in the world, is
to maintain our lead by using new technology to
build cars that run better and last longer, with
lower maintenance costs, than those built by any
competitor-American or foreign.

General Motors

The future of transportation is here.




~ LOOK TO SEARS FOR A

SEARS VIDEO DISC PLAYER

Right now at Sears yol can see and hear any of
the exciting video innovations pictured hens
Cperating this new Sears Video Lisc
Player is a5 simple 25 mailing 3 letter Just
NSer the dise (hodsed in 2 profective jacket)
o the siot WAthdraw the |jacket
e L ChiSC MErmMains INscE e
plaver Each disc revwards vou
with up 10 2 hours of choice

'} entenainment Ro ey The GO

father and 2001 A Space

Cahssey are Just a8 few of the
,-'|1.".,-;_-'Iri_']—.‘.,-_ir-ll'-rlu'_| fli."l'1'_- FCRA O VLK
chscs availabie at your Sedrs stoe
This Sears Video Disc Flayer geaes
VoL DAY wWavs D locate 3 Tavorite scene for
Ward oF reverse, in JLISE Secords

Visual Search e you view the picture
2 Fagh speed

Fapud Access DlAnks Oul DeCTUre 3nd Sowund
A% Bl IS WOU [0 A [ dar e LTI

A% You Close N ON your Favorile scens
revelt to normmal Dlaying spesed

Chner features mclude Pagse Cantml and
Play Time Inchcator which & an easy-io-read
digital display that signals the elapsed playing
trne OfF 38 single Side up 1o 6l mimutes

Onily $449 95 neasued |

SEar Viceo Dher Plapey, Mookl 54 .04




NEW LOOK IN HOME VIDEO

SEARS BEST VIDEO RECORDER

MO TS Widepcassette reconder you can buy
will work more electronic wonders or per-
form them more easily The ease is assured
By @ remote control device that actvales an
astonishing vanety of features

Z-Speed Beta Scan. Advances .qr e
ey the fape ar an average 15X ar 30X
nonmA speed wihile vou wesa the pnctune

Vanabile Sow Motion, Caplures those
O Al MMaOmeniey 1 SO0OMS. sy OF ITHEOVEES

iy e Mued Deauty of aonmal siemay . eoation

- ¥
'-'.l HOLER Y FECLIC % SO0 Al tH VY AT B0
frame-ty-frame viewing, Picture stays clear
(FraLg L |
Fause Control. Holds a clear pichure a¢
AN voul 1O T ireeze frame™ gunng Diayback
o it OUl Lervwanted matenal wihen reconding
Fast Motion. Increases speed 1o ban
LIFTRES MICA ".'|| Wl DD 3 ClEad wiesw ke
PICILEe o e :._-1'!:, f.'l-". WAAECTY O Shifiww
while recording ancther Cr program the VER
10 ALECmadi d"f-r' reCovd LD o '.:'"-j!.ll. LS from
your TV ot & 18-clay pericsd. By usoneg Sears

:_ _"-:-‘_;l_l '_..||:.\_I_.-|_'.|'_'::I -|-.-'|': Irll_"-Ell_'l'_ _|i_'!'|.lll_-"I

Todl nGurs OfF playing time |

e SEan Best Betavision VER on sale

frearm '_:I'_: g tf ::_l-_ll:.irl |:I|:- -' -~ E1|'_':||:.' h‘-.li_'-_-".,.

only $899.95

Sear Besi VideD Recorder Mode 5327

You can count on

Sears;

e, T -

*AAIRIMIUT Sonarals rahin -:i:l. |'r_'_-'-_'__I AT DTS vary N S markets
Pric s Ared st TRy WAn i Ak s A Haeusd

Aandabte i mosl EOer Sear relas sione
Each of these acheertised e s r:r.=rr1|i':|.-' Aaiable
for sale as acheertised



“WERE EXXON

We're joan Williams,

bringing a dying
oil field back o life.

-

Joan Willams 1s heiping
10 squeeze 2 400 barrels
of oll each day oul of 3
barren Was! Texas desert
As 8 Sermor Proect
Engineer al Exxons sand
Hills Tieid, shes haiped
an old oil patch make a
starting comeback

Just a few yedrs ago
thig fiald was practicaily
worthless. Much of the o
and natural gas thal lay
irapped in oy iprmmations
beneath Sand Hills was
oG expensive fo neach

Butl when wold oll
prices went un, costly
technigques tor reaching
J:'urTI"_‘"E..':ir' eerigy Lecame

MGRe BCONCIMKS, MNOW
mare than twice the onginal
numper of wells is being
drilled, And the pocke!s of
Qi and gas inatl remain
Detween tha old wells ae
baing lapped. This has
made Sand Hills one of the
miost active helds n the
Southwes! today

Wilams helps pick the
liocabons for new drilling
Along with hundmeds of
piner txxon people work-
iIng in this part of lexas
sShiEs suppiymng Amenca
with American energy




AI Worlds of

and Can AC a = Yukon

Spectacular scenery gg is just the beginning.

OFFICIAL VACATION PLANNING GUIDE
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Red Fox Cubs, Hatmal National
Park and Pressrve s medium
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i fwice e size of Deslguars
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Luxury Crulsing. An
uriously appointed guest room: astonishing contrast of hux
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Arctic Alaska. ©somc dances
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Totem Poles, |
atiorad Historsal

Hark, scenic walking
Hail=E pronice By

atoess o traditronal
totern poleEs get |f
foareesf

P |
II.:—I'

Sitka

o

3 1Ty

i SPruce anc

a1 Alaskan Artistry. Visi
woe OFS dEscovel value [N oA
&ida rangE ol gifts pfce
juced by local emisans
i luding orsginael ar

Prints sCrirmshaw, besd

Dining. Fresh Alaska sealood ANG Carvings

ardl & SUd '*
!

i 130

[gie=lggl: dnad gt e N LT o
pritifig wvariety of sthnic specisies
are featured |n settings ranging i

R | :'lr,. e ||:

Matchless Winter Sports. Scanes
lke thes are the hackarop for
ouniry skiing dog sledding, and
winter hotair babooning
LFEl ST Fey [HEELH *

K [
o roeal |
Bl I ! THM ':...:

ESlALrant

Arctie Char. Cine

W iIth more than a mitlion freshwatsr ke

tmany magnificent sportfishing specles found in Alaskan waters
snd thousands of streams and nvers, Alaska

SEOrTANINg experenoes to sull the most Giscriminating angler

If you read only one book this year,
read this one: Alaska’s Official
Vacation Planning Guide

Alaska is the vacation experience of a lifetime and this book will
start you on your way. It 3 packed with useful information on how
o plan your Alaska vacation How to get there, what to see, what 1o
do, where to stay, what to look lor when you are shopping and howto
make it all fit your budaget You ll discover Alaska is warmer,
claser, more cormfortable and more affordable than you ever
madgined. Worlds of Alaska and Canada's Yukon. [t's free
Send for it today
SEND THIS REPLY FLAP
FOR YOUR FREE BOOK TODAY!
if the prepasd reply flap hay bBeen rermonesd,
Alnsla State Division of Tounsm, Pouch E-10 Juneaw Alnsbey S5E1 |
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et e e |
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Fill out information below.
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- For quicker delivery by First Class mall, send this fla
and 521.:! cover postage and handling. 4

Additionally, | am interested in more specific information on:

Free! i0 Alashs by ' Camping i Parks £ Forests

| s_armoer, Metnrhoma 2 [ Fishimg

" al 3. O Sighiseeng & Altrections
3 rllsedre frorm Caldomia " . ."'lli'l.'l‘:'l“'_' & 1 Fereed | ol
1 Fuisestup from Milkding, e, Bcaabmg

Brtiah T olurmnbaa cancs £ mft trips
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We would Bae to leam momne about people who are interested In Alnaks
We'd sppereciate yvour helping us by answenring thess guestona,
AU, What pear are vou Bkety 50 visit Alasica?

| S 159H3 1584 1985 & bhoyvond

' undecided about visiteng Alnskn
Z1. Your ane
22 Level of education completed:

- Lirade Sehnol High achbol [ College

23, Hiew marry vietors will vour party inchade?

How many under age 107

| Giraciunte S

2 | plan to travel [ by Croup Indeterderilsy
25 In ihe past 3 pears have you Siken a vacation g
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Free Offer!
NATIONAL
GEOGRAPHIC

Readers

~end for your free copy of the new 1982 edition o
Worlds of Alaskal This | 32-page. fully ilustra
ted official State vacation planning guide is flled
with entertaining reading, colorful photography
and all the details you'll need o plan your Alaska

vacation. Don't delay. Supply is limited

Malling instruections:

1. Cut this fap off along the dotted line inside

2. Fill out the reguested infoarmation

3. Fold flap in half, so the business reply card faces
outward, and seal with tape.
Drop in mail. Mo stamp necessary [ malled in
the (.5

2. If malled outside the (LS., place flap in an envelope,
scal attach postage, address emvelope separately,
and airmail to: Alaska Siate Division of Tourism
Fouch E-10, Juneau, Alaska 99811, (LSA,

Mt Mciinley is Morth America's highest peab

Alaska State Division of Towrism, Powuch F

Spectacular scenery is just the beginning.

luneau Alaska 39811, 07Ty 465-201

Meeting Japan's Challenge

Firstina Series




‘What are you doing about Japan?' Its a question we are asked
almaosi aaily.

it may be the single most important guestion American busi-
ness faces. The challenge to the U, S. economic position that Japan
DOSES IS Serious.

Starting now and for months to come weregoing to beanswer-
ing that question—in public.

Obviowusly, this is a subject an which many companies can
speak out, and should. We are doing so because we believe it will be
good for our country, good for Japan, and good for Motorola,

It will be good for America to correct the impression many
Americans have that Japanese businesses are in sarme way inherently
superior. That impression is false.

It will be good for Japan because Japan relies ona strong conji-
dent Americaas a trading partnerand ally

It will be good for us because by fearning how Motarola is meet-
ing the challenge, you will have a more balanced, accurate view of our
ability to serve our customers best anywhere in the waorld.

Now, don tget us wrong. We respect Japanese businesses.
They are our customers and suppliers, as well as our competitors. And
they are very good.

But wealso know there are many things American Companies
like Motorola do extraordinarily well today. And we have an exciting
commitment todo things even better in the weeks and months tocome,

At Motorola, these things fake the specific form of the develop-
ment of new technology, employee participation in management, quality
stangards, accomplishrnents in productivity, effective cooperation with
our government in foreign trade, and many other programs, products
and plans ofa company that is succeeding now and committed 1o
perfection.

These will be the subjects of ags o come.

Motorola understands thechallenge frorn Japan

You can be sure we're not leaving it unanswered,

(M) MOTOROLA 4 Vorld Leader In Electronics
Quality and productivity through employee participation in management.

C 158 Motoroin Jrs Mabriy and l_l- are regadeepdd Spuwrdcis of Modoroi. i



WAUSAU WORKS.

Qualify endures.

In produets and relationships, guality lasts.
Parker's arrow clip, Wausau's depot.
Two familiar symbaols of performance Hﬂr_ﬂ]mm':iliurl,
(ro0d people working together, Lﬂ!'}:ﬂr Pen and Wausan Insurance,
Business insurance partners through thick and thin, for 68 years.

WALUSAU
INSURANCE
COMPANIES

= Wi, Wisconsin 5H




Of all the waystosave enerPr,
there’s none as beautiful as awall of glass.
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IF YOUR
VIDEO INVESTMENT
IS SHOWING DIMINISHING
RETURNS,

.
¥ signal-to-noise ratio.

l Theyre densely pachked
and secured on the tape
surface, which is palished
mirror-smoath, The parti-
cles are there to stay. And
50 Is your plcture,

TDR's super precision
mechanism keeps the
tape running smoothly
friction can cause oxlde with superb ape-to- head
particles to shed, leaving _ contact
you with dropouts and ' And Super Avilyn is
aother video headaches remarkably compatible with jusl about

any VCR you can buy, TDR supplies
THE SGLUTI‘DN comporent parts, including video heads,
IS SUPER AVILYN. to major VCR manufacturers. We know
Any quality video tape can look good al Viden '”:"LJ'-' dnd ”"‘:_
first. But walt until it's been played a few Look. Once you know how yous

: = =l .._ e - : = -I:
times. That's when one videolape really VLR works, you'll see that your video

shows its worth. TDK Super Avilyn. It's investment really depends on the lape.
made o prevaill even under its SEVETE With TDR Super Avilyn, you'll see the

- EpE I Tl [l r=l ' I I
working conditions. dividends, again and again

Super Avilyn high energy tape
P ! (] Y 1aj -

particles are super refined. Thelr size
THE VISION OF THE FUTURE

Il Ccould be dropouts.
White dots and dashes
that spell trouble lor
yvour video Investment.
Belore you Dlame your
video deck, think aboul
this. Tape passes ovel
video heads that spin
30 Limes a second,
With the wrong lape

and shape mean perfect
alignment for high

SUPER AVILYN




Olympus OM=2
“.the compact 3>mm SLR camera

inst which others are measured.

-Hodern Photograpfiy Top Comeros for [S381 Keport

We didn't say it. Modem Photography
magarine did. In the December 1980
IS5LIE,

What makes OM-2 the idezl by which
all Compacts are measured! For one
thing, the way it measures light. 115 rev
lutionary OTF™ meter system reads
precisely wihere no ordinary meter can-
off the film itself. When no ordinary
meter |';EH—CL|‘I":£_T|'II_" ACTUAN EXDOSLINE

So if the light chanpes during expo-
sure, OM-2 changes exposure. Automat]
cally. Up to an incredibie 120 seconds at
1.2 in near darkness, Ur a blazing 5-1ps
with OM moltor drive

OM-2 even meters off the film with its
dedicated Olympus T Senes thyristor
Nash units. For automalic, Camera-con
trofted bounce Tlash. Multiple Tiash (up to
nine units!). Macrn
and om flash, Automatically, n

motorized, Nitered

OLYMPUS OM-2

any f-stop-but at every f-stop. While a
brilllant LED in the OM-2 finder shows
when you can fire, then confirms expo-
sure accuracy-another Olympus 'first.

Hut for many, the real magic of the
UM-2 15 in its manual moda. Whare your

reativity commands every Tunction for

total control. At the flip of a switch

More than a camera, UM-£ isthe core
1T the most comprehensive Compact 5ys-
tem anywhere. With 300 matched com-
ponents, Including dozens of Qlympus
lenses. All as light, compact and virtually
indestructible as the OM-2 itself

=ee the OM-2 now at your Ulympus
leaer, You |l se2 whal it takes [0 measure
up to Modern Pholography s standaras

To say nothing of yours

For information, write
Jympus, Woodbury, N.Y. 11797

In Canada: W. Carsen Co. Ltd., Toronto

.
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THE CLARITY OF OUR SHARPEST PICTURE EVER.
THE FIDELITY OF 4 SPFAKERS. THE VERSATILITY OF 112 CHANNEILS.
ZENITH HAS NEVER BEEN CLOSER TO PERFECTION.

here's never been o television  watt® amplifier and separme bass 1ot on and off automatically. Ana

5ot LiKe JL 1S dendth System 4. And arvd treble controls Lhits mew Time Contmol Programmer

i's the best Zeriilh ever ¥ Eel d IV that onomost models  can be activided (or deact ivated) b
Yiur get the sharpest picture in~ has 12-channel capability, including  Computer Space Comniand

Terith history on all 197 and 25 42 cable channels Many of the Svstem 3 models

(diagonal) Svstem 3 models. 25% And you can get the ultimate feature Advanced Space Phone™

.-_|~_I”-.|1,_-: than ordinary TN, becauseof 10 remade controd convenience — Push [he Space Phone buitog and

i IIiil-|".lEL': ted PRP circuitry You Computer Space Lommand. 11 foms vour Zenith works just like a remole

recerve all the pictre detadl a TS thie set on of off, adjusts volume, telephnne

station transmits SCANS or changes channels—up of Zenith Svstemn 3. Zenith has
You get up to four acoustically  down. Even prints out the channel  never been closer to perfection

matched and balanced speakers and the tims AT

Woofers up to 8, tweet ~ o 21 Phat's nol all. You can prepre

i i ) - LW I,.—' = .'l..d--II ——.I
11 SOme models, vou even pel a 10 gram most Zenith System 3 models I':.- | = |l E .'I | | =

ENIT,

THE QUALTTY GOES 1N
BEFORE THE SAME GOES O\ =




MITSUBISHI ELECTRIC

Getting
better

all the time.

Now Mitsubishi
Electric offers

the first VTR with
Dockable Wireless
Remote Control.

Masrhishi Electnc’s VHS video systom was the
first by pohvieve Speed Senrch. And now we're first
igain with Dhiaclable Wireless Remode Control

When the remobe wiil is m position an e deck,

P lrsevin [Elor & Boglt-in comdred paised Bt — surprise —
| pops 0 the VTH o allow wiredess controd of the
|4 deck functivad Yery covendentd. Lse it to

rheance or rewerse lapes &t |5 omes normal apessd

r the Ehour pecoring mode.® That's Speed

search — made possible by an exclusiee direct-drive
wmaoinT system and advanced mecroprocessos
circiitty. Also advanced b the HS-1100 s

ubematic Gy, Recerds up o ebghl differsn
srdechaona during & ull v weel (W | a

leest leboe voir, Mitsibishl Electrie prides ilself o8
cenistandt impeevemnent Ascd (sl ongnling peogress
Y Fmabed 60 VTHS: it reflerted in s wide rangn
o gpualey procducts. From heite enteriagmes]
eppEmeTd, 0 wETE-ngEh Seeeo braing

T'|||| L.;_J_.|.||- W AFEEREES .:l'l:|||r|'

Coipanl s a avinhas] of
NOtn ety Electirue

Emayalive electronics And
I's & eonmpediing] prommiee ;
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® MITSUBISHI
&8 ELECTRIC
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crten B re over 60,
AT yollllkt': me,
= % ﬂlk ll} S

Just because you're getting on in years
15 no reason to be getting off a regular
program ol vigorous exercise. In fact,
the older vou get the more you must
Ry Al Sl exercise to mamtain your strength
S [t R Keep your flexibility. Control your
e bt b2 B weight. And the best exercise is a good,
brisk walk—about an hour every day.
=0 put aside the dangerous myth
that regular exercise after 60 iz nol
needed.
er}*nne should exercise—

For more good xl.*:Jrri:-_. about good
health over 60O, write:
WALRKING, President’s Council on
Physical Fitness and Sports,
Washington, D.C. 20201

Your good health is a right —
exercise it!

President’s Council
on Physical Fitness

and Sports.,




Producing stronger, lighter steels
for fuel- eﬁment cars.

Thats a ethlehem commitment.
And were succeedmg

America s auto mﬂu-:i'r'.. 1% ot to make automotive p..'-lﬂ 5. A4
to beal the imports, With excting we've just committed 570 mlllmn
new lines of cars that look great, for an advanced technology, con-
last long, improve gas mileage. Hnuous heat-treating line to pro-

And Bethlehem Steel is out to duce even more sophisticated high-
help. With stronger, lighter steels strength steeis,
that shave pounds from American- Bethlehem Steel and America's
made models. automakers: on the move...to

For example, we now produce compete successfully...now and in
78 high-strength sheet steels used the years ahead.

Bethlehem

Bethlrhem Steel Corp,, Bethlehem, PA 18016




g el e A W e
quiet. Cast iron housing. Real wood mmmmmsfmm

blades. Beautiful in its design integrity page color catalog, Dept. V1, Box 14775,
and simplicity without phony plastic Memphis, Tennessee 38114, Or phone 1-
frills. Beauty that's more than skin deep. 800-238-5358 lor the name of your nearest

Because it can EUILmHlngcﬂﬁﬂﬂplﬂ 40% by mak-  dealer. Then Hmrtm'DngmaJﬂlde'ﬂ.-me
ing a 787 room feel like T2°. In winter, it r:ulﬂﬁatmg Ceiling Fan hlm It's that
costs by pulling warm air off the ceiling. Andruns ~ good.

Hunter. lnmcladQnalilySmceISSG

SKIP
NOVEMBER
19th.

Un Mhovemnber | 19 we'd like vou to stop smoking cigare rtur r 24 hours
it's worth a try. Because if you can skip cigarettes for a day
WCIL |T1|L'_['-I ||':|=.|_I'1|-I-“' WOU Can SHIp ‘'em forever

THE GREAT AMERICAN |
SMOKEOUT

American Cancer Society %




At last...the book
millions

of members
have been
waiting for...
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Geographic photographs of all time.

brings you hundreds of superiative
photographs—plus fascinating
historical highlights, and lively
narratives written by the Society's
award-winning photographers.

Owning this book will be like having
an exclusive photographic exhibition
right in your own home—but better—
because your guides are the photog-
raphers themselves. Here is your
chance to meet the people behind
the cameras and to share their rich
gxperiences—in their own words—
as they work to capture the fleeting
images of our ever-changing world.

Primed with emotional impact,
sparkling with imagination and can-
dor, this unique
book is the im-
portant "missing
volume™ in the
story of modern
photography.

To preview this
volume and its
companion guide
mail the attached
order form—or
write to National
Geographic, Box 1640, Washington,
D.C. 20013
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Share the excitement

f National Geographi
I{::hﬂiﬂgra;h‘ﬂ i

Only $18.95

Includes BONUS

-—

‘I see the eye, silver dollar-size, black, and
bottomless. If is not the eye of an animal,
out the porthole of a machine.”

— Dy i Dloukhiliesd | 8bonee|

Reserve your
first-edition volume

and bonus guide of
photographic tips today!
Damand is cartain (o excead supply in a vary short time

Send no money now

YES! Please sand my first-adition copy of IMAGES OF
THE WORLD plus The Nationgl Geographic Phofographer's
reld Gurde. Upon delivery, bill mae §18.85 (in U.5. funds
or equivalent) plus postage and nandiing. i | am not com-
pletely satisfiad, | may return the books without payment

Saimourug, Merviand snd Maokigan msdents ail be Bdipsf sapdicalde maies
of uan far

* Hardbound
* Actual size 92" x 121"
* 398 pages

A |

. INU L s T : : -
= T e LT R R T v e

‘Simply complets order torm. detach. and mull the sntire Rap to:
National Geographic Soclety

Post Office Box 1640
Washington, D.C. 20013
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The sun,s power sunshine into usable, affordable
energy to heat and light our homes

may Solve Ourenergy . opere our appiances
L todav's rates. ifwe i ] to
pmhlems_ Al today's rates, if we tried to

4 convert all our oil, gas and nuclear
B“t can It happen power systems 1o solar, It would cost
ﬂvem. htq hundreds of billions of doilars.
Ig o But Atlantic Richfield and thou-
_ sands of Americans who have
S0me people are convinced B invested with us believe that the sun
that solar power is the quick # canoneday replace dwindling oil
and easy solution to our coun- #5858 and gas supplies
try's energy problems. N So ARCO Solar Industries is work-
IU's frue that the sunshine g5 %& ing on the development of a number
falling every year on U.S. e Of solar technologies. One of the most
roads alone containstwice Bl G0 promising is photo
the energy of the fossil fuel @  Voltaic electricity,
i ¥ or power from
solar“cells.
=y Today electricity
generated from
y solar cells is power
INg homes, water
g PUMPSs and communi-
cations repeater sites

N remote areas all
Includes BONUS Field Guide! over the world.
g:f:ﬁ:h_ﬂm;'ﬁ:n:{g%r;c::?uprrr?gﬂce R s e = In the not too
and accomplished photographers alike. T S e B S _ s distant Tuture elec-
L2 i T & tricity from solar

used every year by the e s Colls will be avail-
wholeworld. [f'salsotrue  TEEEEEE W@ able at rates
that the supply is limitless. s competitive with conventional fuel,
'i ~ \ E-t":l’.?idl?:ﬁ_. solar pOWer is nomn- Solar power g::al1'1 SOlve our

T\ polluting. Renewable, And g8 problems overnight. But it can

'7'""5 o . maybe most imporiantof all, &@# help. Alittle now. And in the future,

Fﬁ-* nobody exclusively owns it. quite a lot. At least that's what
o I'he problem lies in converting Atiantic Richfield believes.
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There are no easyanswers.
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You never know what you'll discover
when you take your pictures
with the sharpest color slide film.

K odachfome

FiLM

[ e ST IFENET LPOLE BT DIOWIP FYRE T O S
the more you need Rodachrome film
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