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Fhotograph by Eric Valli

THE MATHONAL CEOGEAPMIC MAGATINE

1% THE FCOLINE Pk, &1
THE NATIONMAL CEOGEAFHIC SUCTETY

(1]



Exploring
Cradle Earth

thlz

hen we try to explain a cat’s daredevil behavior, we say “Cunosity
killed the cat.” and when it somehow survives, we cover that with
“A cat has nine lives.” The same could be said for explorers. No
one really knows what drives a person to risk all —to stand on the highest
mountain or reach the deepest ocean trench. What we do know 15 that
many follow their lead, and their acts often change the course of history.

When courageous European sailors tested the Middle Ages beliefs that
the earth was flat and anyone who sailed too far would fall off the edge.
they did more than come home heroes. Entreprencurs and settlers poured
out of Europe in their wake. dramatically changing the world. What would
the Americas be like today had those sailors been Chinese or Japanese”

Until Sir Edmund Hillary and Tenzing Norgay in 1933 reached the summit
of Mount Everest (nght), it had defeated all challengers. Since then, close o
200 men and women have stood there. More than 60 have died trving. The
tens of thousands of tourists who have since swarmed to the Everest area to
enjov its beauty have changed life in the Himalaya more n three decades
than it had changed in thousands of years. And not always for the better.

Other than the discoveries themselves, the most viluable legacy of ex-
plorers is the maps they produce for those who follow. As a special supple-
ment to this issue we include two spectacular maps produced by @ team of
modern explorers utilizing the latest cartographic technology.

Today's sailors explore not just the oceans’ shores but also their depths.
In the wake of the Beebes and Cousteaus. even tourists now view undersea
life from submersibles, as we see in our article on the Cavman Wall.

Russian scientist Konstantin Tsiolkovsky predicted in 1899, “Earth 1s the
cradle of humanity, but humanity cannot remain in the cradle forever.”
Explorer-astronaut Michae! Collins’s article “Mission to Mars™ presents &
plan that would enable interplanetary travel to leave the pages of science
fiction and become reality in the lifetime of most of us. No one can say who
the first explorers of other planets will be. or even why they will be doing it,
but one thing is sure: Masses of other humans will follow in their wake.
perhaps forced to doso because Cradle Earth will have become not only
too small but also worn out from misuse. So fur as we know, 1t doesn't have

nime lives. % / gmim 5;

A distingtive plume billows from the east foce of Mount Everest. Pierced hy
the world s highest peak, the prevailing winter jet stream draws moisture-laden air
up from southern slopes, condensing a thick cloud blanket on the lee side.
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Roof of the world

[ he mizhest and mightiesd Himalavan peak. Mount Everest
wias viewed os nisture’s final stronghold after explorors reached
the North and South Poles. The awesome splendor surmoonding
cnrth’s “third pole” beckoned bholdly (left, and Kev below |

Lord of all, vast in unchallenged and 1solated supremacy
wrote Enghish climber George Leigh Mallory, upon 1irst seemg
Everest (pight)—known to Tibetans as Chomolungma (Qomo
angmal, of “goddess mother of the world,”™ and 1o MNepalese as
Saparmatha, “sky head.” A practical route up the mountam was
first explored i 1921 by Mallory; he died on lus 1924 attempt to
reach the summit, disappeanng above 27,700 {eel

In 1953 Tenzing Norgay, a Sherpa, and Edmund Hillary, 2
rew Lenlander, béecame the Hirst to stand at the summit, ghest
roint on eorth. Ten vears later the furst American expedition
scaled the peak. Some team members—including N ATIONA
GeoGrarHIC s Barmy €. Bishop—took the same route as Hillar
while others completed the first traverse of the mountain.
up the west ridge and down the southenst adge. In 1973 a Britis
expedimon forged a path up the southwestern face, and in 1450
famed climber Reinhold Messaer reached the summnt alions
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A Fragile Heritage
The Mighty Himalaya

By BARRY C. BISHOP

VICE CHAIMNAN, NATIONAL GEOGRAPHLL COMMITTEY M8 QUSEARCH ARD FLFLGSATICN

Photographs by WILLIAM THOMPSON

Sentinel o Everest,
22, 494-foot Ama
Dablam was first
climbed in 96! by
the authaor, The name
means Umother's
charm box, ™ for the
arnament Sherpa
WOmen wedr arotnd
thedir necks. A snowy
Bulge juse below the
sierremt, the “charm
bhox™ is formed by a

hanging glicier,

From high above

the peaks, the ridges
of Nepal's lower
Himalava recede 10-
wiard India's CGrangei

Plain. Maore than half

af Nepal's population
lives i these heavily
farmed valleys

Gld

1 wins LATE on Chrstmas Day, 1984, My fuce was transfixed
ngainst the Learjet window like a portrait locked in a frame. We
were cirching clockwise around that thard pole of the earth—rthe
summit of Mount Everest. Two mules separated plane from peak,
but the clanty of the air seven miles up made it seem that | could
reach down and touch the sharp ridges. Snug in the living-room
comfort of the jet, I felt an uneasy detachment. The mountain, highest
on earth, poised between Nepal and Tibet, seemed so bloody benign.

[ knew better. Bevond the window the temperature was i parnlyzing
97 degrees below freezing, and a westerly wind flayed the slopes at 15()
miles an hour. It had been a brutal sgason for chhmbers on Everest and
her sister peaks.

My mind was running on two tracks. One was totally absorbed in the
panorama below. The other, faded by time, relived those hours a quar-
ter of a century earlier when 1 reached Everest’s summit, 29,028 feet
above sza level, as a member of the first Amencan Mount Everest
Expedition.® We had been lucky that season: Everest had been uncom-
monly tranquil. In short, the weather had been only miserable, not
impossible.

“We're going to have to hreak off now —it's nearly sunset.™ The
voice of Capt. Bernt Herrlin over the intercom jarred photographer Bill
Ihompson and me from our thoughts and work, “One more cirele,”
Bill pleaded, “the light's fantastic!™ We were treated to one last rosy-
hued vista (pages 616-19) before Bernt turned southwest toward the air-
port at Kathmandu, Nepal's capital.

The gods of the Himalayns had been good to us that day and the pre-
ceding week, giving us sufficient clear weather to complete high-
altitude aerial photography of Everest. We were members of a team as-
sembled by mountain-mapper extryordinary Dr. Bradford Washbumn,
Honorary Director of Beston's Muscum of Science, His account of the
historic Everest-mapping project begins on page 6353 of thisissue.

Bill Thompson was right —what fantastic light that doy, and whiat fan-
tastic photographs these are of Everest and the Himalava. Their sense
of unspoiled beauty and splendor is dazzling —and, unfortunately,
misleading.

Everest and the Himalaya are in trouble today, precisely because of
that splendor. When [ first trekKed into the Everest region three

*See "How We Climbed Everest™ in the October 1963 NATIONAL CIEOGRAFHIC.
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loday nearly a guarter of a mubion foreigners visit ?'*1-.'71:1. eaih YEar—

trekkers, chmbers, sig
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that Gieure to g malhon within the next decade

gse authonties hope o quadruple

Sararmatha (Everest) Mational Park, which was established my 1470

to preserve the regon, may be expanded Lrom i1s present st square
miles o 1,.500—a threefold increase that can only draw more toursts
On the other side of the border, in Tibet, the Chingse goveérnmend 1s
consilering expinding two Currénl preserves 1o orm o new One os HEyLL
as 4,000 square miles —among the world s jarpes:

Meanwhile tourist pressure 5 incressing on hoth countries. *We haw
a new proverb,” says my friend Hemanta Mishra, a distinguished Nepa
lese ecologist and a member of the King Mahendra Trost for Nature
Conservation, chared by Nepal's Prince Gyanendra. ®We say there arc
now three religions in Nepal — Hindwsm, Buddhism, and tourism. ™

Ihe last of these brings desperately needed revenue toat least a small
number of Nepal's spiraling population —now over 18 mulbon—whose
per capita income of $160 a vear is one of the world's lowest. ™ An ¢nvi-
ronmental ethie,” says another Nepalese Inend, s hard 1o sell 1o peo-
ple whose first concern is the next meal.™

YL MNepal s leaders are strugghng Lo dio just that. The governmen|
has set aside over 7 percent of ils total arca in more than o dozen na-
tonal purks and preserves. The most recent one, the 1OC-squire-mile
Annapurna Conservation Ared, is admimstered by the King Mahendra
'rust with the parbicipation of local inhabitants: most ol the imcoms
[ICHTY @ WSS Tee IMposcd ON TOUrsts gocs dhiredtly 1o the villigers
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Umne of the greatest threats to the Himalayvan environment is the con-
tmumg loss of forests for fuel. Tradimonally Nepal's hillfolk, imcluding
the Sherpus of the Khumbu region, have harvested wood for heating
and cooking lires. Bul the rapidly increasing local population and the
infiux of irekkers have altered the age-old balance. One trekker—with
s party ol porters, Kiichen help, and guides—consumes as much wood
as ten Sherpas, and the impact on the {orests is devastiating.

foday in Sagarmatha trekking parties must bring their own fuel to
the park. usually butane or kerosene. Small hydroelectric units in two
of the larger villages are relieving some of the pressure (pages 642-3)
Elsewhere, however, officials charged with preserving the foresis have

e wholesale lumber busingss. As one [orcignér observes,

gORE INto 1
“It takes a strong politician to resist the urge to loot this resource.”

he most visible impact of trekkers on the Himalava i1s the growing
amount of trash and hitter they leave behind. The result 1s more evesore
than permanent damage, and bemused Sherpas refer to sheets of tole
nssue deposited along the trails as "the white man’s praver flags

A Nepalese scientist, Komal Kumar Shrestha, puts it another wav:
“Tounsm 15 pot only the goose that lays golden eggs . . .
118 oW nes

| he practuice of littenng once gave nse o s1gns in Amerncan parks

that read, " lake only photographs, ledve only lootpnnts.™ But we have
learned that even [ootprints can be destructive when there are enough
of them. Will parks in the Fimalaya one day come to the system used

i visitors are lorbsdden

it also touls

elsewhere of wood or concrete traitls from whac
by stray !

dhe Himalayae: A Froagrle Herilage

o

iy nowrisied by
RS LA Tiirey, .’|':."
vallevs of northern
Bhutan offer an un-
el dd fandscape af
the eastern end of the
MHimalaya. Limited
rarmbery of tourirs
have been admitied

Virnee 1974



To some the attitude of neglect toward the Himalava is a legacy from
earlier generations. An Amencan foend who has traveled both on the
MNepalese and Tibetan sides of the range recalls Americans’ early ntti-
tude toward their own land.

“When | was a kid in Missouri,” he says, “1 was taught how we ‘con-
quered’ the West—we didn't settle or preserve it, we conguered it. Then
we conquered the mountains, we conquered the Poles, and we con-
quered the ocean depths. Everywhere we went, we conquered. And in
the process we destroyed more than we preserved. For God's sake, let’s

not ‘conguer” all the Himalava.™

Cne who shares that view is Sir Edmund Hillary,
now 6%, who with Sherpa Tenzing Norgay first reached
— the summit of Everest on May 29, 1933, They fol-
lowed a distinguished roster of British climbers
who had challenged Everest in the 1920s and
'35 and failed. The best known among
them was George Léigh Mallory, who
with his partner Andrew Irving vanished
near the summit in 1924, Mallory is

credited with the now famous reply to

the question most mountaineers find

irrelevant: Why climb Everest? Ac-

cording to one account he was asked

the question in Pluladelphin durnng a

lecture tour in 1923, He replied impa-
tiently, "Because it is there.”

In Edmund Hillary's view explorers

have an obligation that goes far be-
yond discovery, and he has fulfilled it many times over for
his friends the Sherpas. In the past guarter century his
Himatlavan Trust has built 26 schoaols, two hospitals, a
dozen medical clinics, and countless bridges and water sys-
tems, all for the Sherpas. He was also a driving force behind
the creation of Sagarmatha National Park.

[
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SRl Meanwhile both China and Nepal are pressing ahead
o 500 km LANKE with major economic development. For the first time one can
o 506 i now fly directly berween Lhasa and Kathmandu, a boon for

LT L P PO P T TP

tourists. Nepal plans several hydroelectric dams on the Arun River
cast of Everest, while China contemplates a dam in the great bend

of the Brshmaputra, which would be the world’s largest hydroelectric
gencratmng plant.

Epal REMaINS the focus of world interest in the Himalava as
well as a bartleground between conservationists and commer-
cial interests. Yet with reason and patience the two cian coex-
i5t. The charter of the King Muahendra Trust declares that its
objective is “to demonstrate through various programs that the rela-
tionship between nature conservation and basic human requirements
need not be antagomstic,”

Slowly Nepal's basic needs are being addressed. Malana, once the
scourge of her subtropical lowlands, has been largely controlled. Thus
new agricultural opportunities have been created, particularly for hard-
pressed hill people from the lower Himalaya—but at the expense of
clearing vast tracts of hardwood forests.

Roads and girstrips are changing the old seasonally paced ways of

630 Naltional Geographic, November 1085



subsistence to a cash economy. But again at 4 price, for the bulldozer's
blade trigeers erosion of steep and unstable slopes,
In a recent landmark step Nepal's Nationa

Panchayal, or lcgisiature,
voled to return a sizable percentage of government-owned lorestland to
local people for thetr use and management. I'm certain that the
nation's hill people are capable of preserving their natural and human
resources if given the chance, With their tradition of living close to the
land, they recognize the long-range pavoff of environmental principles
Adready protective measures for wildhife in Sagarmatha have begun
Lo show results. Species that seemed destined for annghilation in the

'.'. L III_*,!‘I
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1Y, such as the musk deer and the tahr, a tvpe of wild goat, are
making at least a local comeback

HAT DOES THE FUTURE HOLD for this Himalavan realm?

L here are those who beheve that all of Nepal's problems
can be solved by the megabuck, high-tech approach, while
doomsavers maintan that there is no longer any hope at all
for the Himalayan environment. But most,
deep concern and cautious optimism

Certamly the threat to the Himalava is real, and certainly it is human
Formillenma the mountains’ majesty and mystery have mspired. An
ancient Hindu scnipture declared: * As the sun dnes the morning dew,
50 gre the sins of man dissipated at the sight of the Himalaya.”

Avarice and mdifference must not destroy this hentage of future gen-
erations, For it is a magnificent heritage, & blend of the Himalaya's nat-
ural wonders and the stalwart peoples who dwell m therr shadow, And
why should we concern ourselves with either one?

As'Mallory would say: Because theéy are there T

Nk, share my maxture of

The Himalava! A Fragile Herilap:

Freeless and terraced,
the hiilsides of Nepal's
lower Himalava are
PFONE IO @PGS IR @i )
earthguarxes. They are
threaded with numer-
DLy Fvery it offer
(e CouRiry iy lareest
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ftvdroelectric energy,






Heavy Hands on the Land

E:L_I!l I":IlHt'.:..l'I I:"'i.l :i ][ AT IO AL, TR AR SOsE STAY
Photographs by WILLIAM THOMPSON and GALEN ROWELL

WST OF ENEREST., 1N AN
unspotled wildernes
nlong the Kamao
[River, o waoelul har-
vest 15 undder way, it

ibel’s rarest resource — |
forestiand —fnlls 1o the ax

Hire, where boightly colored
rhipdodendron trees grow 0l Teel
nigh hmid stands of juniper,
hver fir, larch, amd bicch
photogrnpher Gialen Rowell en
O tEred trEcls ol tree SLLLITE]A
MeEarhv, preal stacks ol freahily
cul timber awaited transport 10
laeal villages

In a land famous for (s bar

ren, windswepl exinses, only
 handful of rejgons o southern
[ibet enjov =ufficient rainfall
for forest cover. All border
irbiutares of transHimalavar
Avers, whodse vallevs, according
to Rowell, are “like open
windows for e monsoons from
Lhe sonathy that normally can't
pengtrate the Himalnyvan b
rier.” Lonservationesis bhelieve
Lthnt these vallevs provids
imvaluable refuges for wildlife
inCluding the rare red panda

Bul the povernment 1= consider
ing proposals to log the entin re=s e
Kama Valley to supply bullding vorld = highest mountagn af its soll-holding forest caover for
material 1or the o puiatiom syelem The source of thiree 'I,jl_'l. '-_IlJi.:'.:i:-Ii_' iTh -.I|-r'.:1|. .-.If"l
centers of the arid Platean |'||_|i|||' FIYVET S¥SleTns Lhe Indus, i r.__||||i|g|||
af Tilwet Lranges, and Hrahmaputra—thie South of Everest, in the King-
APLESE LA prapulnted nnd re Himalavan watershed is 1 il dom of MNepal, Lhe environmen-
e from moest himan com- for the well-being of hundreds of  tal threat is far more urgent than
merce, the Tibetan sicde of th millions of people in the Indian in Tibet Thare the toll taken
Himutlavan range nonetheless ubicantinent. Today this vast from the land bv a laree local
laces siime ol L same e~ ecosystem stands under great population = exacerbated by a
logical [PECESUTT thit I'-l-'ll-!”" L e threat, as ite inhabitants contin Frosing ticde of Tuel-consuming
gntine 1, 500-male arc of the e to strp their vertbical world LurTsts
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HES THE FURY
af Chinn's LCal-
tural Revolution
swept over Tibet,
more than 6,000
Lamaistic monisteries wene re-
duced to rubhble, as Red Guard
propagandists forced Tibetins
to lay waste their religious her
tape. A hallowed pilgrimage site
Rooebuk Monanstery was
demolished in a frenzy of revalu
tionary zeal aometime in the
early 14970s
During a 1981 visit Cralen
Rowell lound the |.'|'-I|'l-l11“-'|"|

monastery (rught) nllea
with the garbage and litter of

international ¢limbing expeds
tions. About that time the
Chinese povernment declared
that n rstake had been moade
and that the Tibetans could e
ikl some of their monasteries
{Ine who never left Rongbuk, a
Buddhst nun (below) survivead
with others for vesrsin a
ey cave

Foday the monks chants ring
again through the pristine ait
thiough in far fewer numbers, as
Lhie world "= highest monastery
nses Trom the ruans (elow right)
under the gaze of Everesl

A pass an the eastern side of

the mountain i called Changrl

La. Some believe Rongerhuk was
the mode! for Shangri-La, the
fictional monasteEry iy James
Hilton's 1933 novel, Loyt Hori
zont, Though Hilton sited his
oy elsewhere, he may well
have drasvn g material from
Georige Leich Mallory's ill-fated
expeditions in thie 19208, which
used Konghuk asa base camp
and fired the tmaginaton o
climbers evervwhen

When Everest was finalls
scoled o 1953,
Nepal sde

ascent from the north was

L was Iroin the
The first successiul

claimed by & Chinesé expedifion

17 | S
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wodsl sloves bum
in Lorest fodiges
throughout MNenal
Sagarmatha

Mational Park, TH-equipped Lo

feed an ever growing horde of

[oreien guesis and their POriers,

the Sherpn inhabibants of Sagar
matha and the surrounding
H..'l-l.‘l.l".l rEgon Ill.i'l.'l': | o
primitive stoves and dwindling

“Near the entrance to the nark

1,000 feet above the She ' v

|.::_-!' |.'! :'..'l-ll.ll--ll Il'. EE:I.-I.II-:. ||“ l'i.l.

rebullt by rapanese engineers

while a _|.|§f.|'-|l se-run hotel on
Lthe rise shove, with its view ol
Mount Everest (backeground),

will e renovated. When cotm-

pleted, the atrstrp will fncilitate

the movement of visitors and
goods from Lukla, 15 miles
souith of the park

Since touriem s Nepal's ma-
jor source of foremen exchanee

L OV Ermmari 5 CHEIH

r o in-
crease the number of park vis
(Ors. Some conservationists

OpPpOSE the ney Wirstrip bevine-
ever, fearing that easy goces
will aftract loo many visitors

nd OVErpower an envIironmient

already under stress
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RASH ANT RUPEES line
the way to Shangri-La,
as thousands of visitors
from the developed
world descend on Ne-

pil to experience the ultimate
adventure: a trek 1o Everest
Manyv don't expect, oreven de-
sire, Western amenities. Yel in-
creasingly that is what they find
in the lodges of Namche Bazar,
along the trail from Lukla to
Everest Hase (Camp

Uince a trading post on the
rawite to Tibet via the Nangpo
Pass, the village has been
transformed into a trekkers'
town, with new guest lodges
riking every vear along the ter
raced strécts. Some offer four-
page mienus—including vak

(WErl

steak and chicken tetrazzini
along with private roome and
hot showers,

What many visitors would
like to see —the alpine forests
that once dotted the slopes of the
Bhumbu—they probably never
will, The stands of trees that
greeted Sir Edmund Hillary and
Tenzing Norgay at Everest’s
hase in 1953, when they became
the first men 1o scale the moun
tain, have all but disappeared

The number of tourists in
Meepal hns risen from fewer than
10,000 4 year m 1960 1o nearly
150,000 today; the government
plans to quadruple that numbes
by the yvear 2000, Cf the 50,000
who are driown Lo the kingdom s
sprawling Himalayan frontier,

which offers 127 peaks to chimb.
somme 10,000 visit Sagarmatha
alional Park, many on expecds-
tions equipped with tents, sloep-
ing bags, and porters. Some 40
trekking ggencies employ 5,000
to 7,000 locals; most of whom
earn more than twice the nation-
al per capita imcome of $160
(0. 5. ) a vear. Onee the exclu
sive domam of the local Sher-
pas, todav's portering jobs are
also filled by other Nepalese,
[the this man counting his wages
(right). Some Sherpas; mean
while, have become lodge own
ers and entreprencurs, many ol
them mich by local standards
The garbage and litter left
behind by trekkers has reached
appalling proportions; The beat

National Geographic, November 1088



|5 on for expedilion companies

1o chean up after themselves, but

ECLLIME IT||‘|!".": '.||.-|- LD CODIMIEY 15
more diticull. Heaps of trash

cully the corriclor {rom Lukla 1o
vamche Bazar and all the wan

up to Everest Hase Camp at

{8 000 e, where most Lrekkers

end therr journey. Farther up, a

parade of chimbing expeditions
has created the world's highest
garbage dump on Everest's
=otith Cal

For a time sume locals consid
ered their trash hedps minor
siatus symbols, demonstrating
wealth and access to pre
piackaged Western poocls. Bul
now thiey Loo are Decoming
pelled by the evesores and are

Degnning (o use garbage pits

{ e Himalayva: Heavy Hands.on the

Of much greater concern b
sCIenEEsis is '|'Ir_' IMpact ol relent
less population growth an the
environment, nol just in Sagur-
matha Purk but throeughout
northern Nepal and the entire
Himalayvan watershied

Une of the world's poorest na-
tions, Mepal 15 strugeling to pro
vide alternative energy sources
Lo 115 1B million citizens. So far
these efforts have produced
meager resulis lor those Lving

along the Himalnvan frantier,

and the mehlonders contimue tn

siTTp INeIr mountmins ol (rees
ardl shruhe, sometimes polling
them out by the roots. The inev-
itabile res ripid erosion of
topsoil, which, once lost, will

e eOne (OFeVer,







RINGING LIGHT to the
rool af the warld,
MNepalese porters hiul
thie last of four 200
meter lengths of pow
er cable throueh the streets of
vamche Bazar on the final leg
of & grueling three-dav climb
[rom Lukla. Insopurated in
Aol 1988, the small hvdioolec-
tric project to which the undes

eraund cables were connected

will ease the austere exislence of

S0 minks at the Thyvanghoche
Monnstery near Namcohe Hazar
Mepalese engineer Gireh Khare
(left, at left) and American prof-
et cogrdinator Broughton Co
ourn inspect the intake grilk
through which glacial melt from
Mounts Kaneters and T ham-
serku, in bpckeround, Howse o
A holding tink. From Ltheres i
drops 90 meters through o pipe
to & small turbine in & down
siream powerhouse, |he project
e 20 simple in design thatl it was
built with only 50 bags of
CEIMment

Hequinng little mantenance,
Lhe syvatem renerales only 22
kilowatts of electrictty, the
pmount needed 1o power [oul
American homee. The monks al
Thyanghoche ration their cur-
rent judiciously, selling the
emall sarplus o a few nearhy
lndges. Low-watt, energy-
cfficient Hght bulbs use only 4
percent of the electricity. A few
space heators and coils for cook-
e and heating water consume
most of the Dalance

A 25-kilowatt hyvdro project
it Namche Bazar hights the vil-
lage ot might but provides too it
tie energy to replace firewood

ToF Showe e
Creasmon Foll. Chaca
Calks K _r;;p
awallable hores .
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CALING Lhe chizeving Many scientists decry the loss
slopes of a mountain ol apil-retnining forest COVer on
side southwest of Sa epch slopes. Cthers, however
garmatha Park, maintain that the continuing
sculptured terraces (left)  upthrust of the voung mountnin
climb some 3,000 feet to the range 15 primarily responsihle
clouds. As the population of the for the kind of landslides

highlands continues to expand, that have ravaged anothes

the erraces ¢limb ever lgher mountainside in the same

regum (above)




ONSERVATION Cimmies
hard m the moun
Lains of Nepal, where
survivil comes firs
Cin the edge of a vir-

e forest in the shadow of Ma

knlu, a 27 . 824-fool (8,48]

meber |'u;__'|:: east of Everest, a

woman clears timber {Tom A

o mtled

Farmiing. Ilegal, and far mors

destructive than terrace cultiva

tion, slash-and-burn planting

Hillside burnied oviel

I;q B

Tk Tl wi TIIL e b

triggers rapid erosion of togso:
from the mountainsides —espe-
cially here, where ramnfall ex
ceeds 160 inches & year

As the forests fall, Nepal's
wildlite = cqueezed mio evel
smaller habatats, like the Barun
Rrvier Vallev-=south of Makalu
Even there, rare and threatened
ns men ke
this villager with a muzele
loading firearm illesally hunt
with impunity

sPECIES Are NOL SATE
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! epatese. Latile wondd
that the musk decr Do
ndlaneered througho

[Es Fiimalavan range. Lmni
FiLiLd which sport two tuskiks
PEMERDY L TIENE) |-:'-llf 1CE L
e, which 15 hiehl
& (i
B oand ms an dromath







iFE RAFT for Nepal's endanpgered
species, Sararmatha Nutional
Park. despite its other prob-
lems, has proven an outstand:
IAE SlCCess a4 An |l[||!|.i.:|J

conservatory. Within it sheltered envi-
rons many creatures, like the musk deer
and the Himalayvan tahr (above), are ac
tually on the increase, About the size ol
I 1'I.F'.Il'r'll amn mouintamn J.'_‘IIH'.. '”II'I SLITN:-
footed tohr negotiates the craggy cliffs
(right) of the park's wild valleys with
girmilar ease

In perilous dechine outside the park,
wepal's national bird, the impevan
pheasant (left), = not only a popular
eame bird butl also a pest wo farmers,
whose fields it ravages with its powerful
bealk. In the park its wild cries resound
through great stands of chododendron
trees, the blossoms of which (top left) are
Nepal's national flower

Key to survival for the entire ecosys-

tem, the [orasts of the majestic Himalava
must be preserved ]

B Br Wi 1T&E THITHENINE

Nafional Geographic, November 0538









Surveying the
Third Pole

By BRADFORD WASHBURN

HE BENGALL cluel

com puter rushed into

Ene - office of S

Andrew Waugh,

SHLEF Y B A
e Incim. i

1 [ I.JJ". i l|.'---| |-".'|'I|'-|1 I|'|4' 'il.|:|'r 51

Lyt er ot

hi exo linprmas)

mvantam m the world'! ™
I"hi= famou:
apocry phiald, bul the

tory may be
g ilemend
Wwas penume. The vesr was
| &5, and the greal modniain’s
plevation, measured from six
different survey stabions arross
northern Incdis. had been caley
lnted as 29,002 [eet —only 26
ieet lower than the Grure
aceepied today

Thy Hritish named il for
Whugh's predecesaor ps
or generil, Sir George Fverest

SLET WY

The MNepales2 call the peak So
giarmathn; Tibetans know it as
Chomolungmea (Qomolanemeal
My own mterest in Fverest
began nearly 70 vears ago in
Miss Florence Leatherbee's
lifth-prade seagraphy class at
Buckingham School in Can
briclge, Massachusetts. Every
kid in Miss Leatherbee's cliss
wighed that he or she
Fovierest and climb 1t

nudd see

Later, in 1935, 1 led an expe-
dition Lo the Yuleon for Ch
sabonnl Geographic Society
and, while prepanng my report

HRADFOND VWAaSHAURMN, & vieleran
mountiineer and cartograpler

wad direclor of Boston '
af Science from 1

Nl uiseum
ELVRTIIER.

Che Himaloya, Mount Everesi

i it offices in Janunry 1936, |
ran thle one of my heérpes from
Harvard davs—the pviator and
photographer Capt. Albert W
Sldvens. He wis workineg on his
wround of the fieht of the bal-
Jocin EExpleeer I, which had
readchied the record altitude ol

s feel two months before

g

T |

steve had given me my first

Instruction in aenal mapping
Now he gave me an idea that
became a lifelong dream —ihe
mapping of Mount Everest from
the air The Brtish had flown
over Everest in 1933, but thes
hied barely cleared the summit
steve wanted o fly around nnid
wity above Everest. “"It'sa
werrific project
with characteristic enthusiasm

e told e

P mevier forgo, his words

Hy the tme of my fretirement
in Y80, remarkaliie mmprove
ments had been made in chm
prae, lenses, [thim, and arcradl
A< | lpoked around to see what a
FO-veadr-ndd cartographer with a
een intEresl i mowntams coilo
i, 1 remembered that long-aeo

conversation '||||'I'.|| SLEYE rlil.'

Dyt hand of an artist
airbrushes relief onto the most
decurate and detailed aerial
survey of Mount Everest ever
accomplished. The earlies:
maps, compiled in 1921, relied
on the work of Brivtish surveyors
Henry Morshead (above, ot
right) and Oliver Wheeler.
“They were among the giants
on whose shoulders we stood,™
scys author Washburn.



The view from 40,000 feet
aboard a Learyet wos
“ytterly hazeless, like the
surfuce of the moon,” said
aerial photographer Kurt
Keller (above). T'he cameri
wiewfinder zeroes in on Ever-
est (left). Project leader
Washburn (below, at far leftl
scrutinizes the new map with
o team of Swiss surveying
gxperis in Berne,

Mapping Everest

he most pecent survey of the
high Himalayvn, a project be
i in 1934 under the apgls
f Boston' s Moaseum of S¢i-
ence and the National Geographi
soclety, mapped 380 square miles o
the Everest remon. T he resulting tep
[arpe-acale (1 10,000) maps became
Llueprints for the shaded -relief mag
n Lhis issue's supplement
It mll bewan with the Goreat Trgo
nometrical Survev of India. In th
late 1840)= Britizh survevors ook the
odolite sightinges of Himalavan peaks
from six geodetic statiens along a 10-
anguiation chain i n wrt b I'm ||"':|'|
ilvagram, right, at bottom). In 1851
the position and elevation of
Penlk XV, as Everest was then
known, were determaned. [t took
until 1954, however, Lo establish
today’ s goeepted heprht for Evier-
pat 20U 128 feet (8. B48 moeters
doth this figure and the peak = po
sifion were crucial o the new sur
view, which used Everest as the main
eround-control, or reference, piint
Crucind too were British, Austrian,
and Chinese topographic maps made
between 1911 and 1975 by stanoard
pround surveving methods and low
dtitede paerinl pholographn
stereophotography from speace
added o new element. On December
| 383, the space shuttle Columong
pissed over Everest at an altitude ol
\ high-resolution Wesl
Lréerman Serinl-SUrvey cCameria made

156 mik

many overlappmg 1nfrared images,
each covering 13, 800 squiare miles

At a Swiss photogrammetry center
the locations ol peais and obher
poinis on the European and Chinese
maps were compared with corre-
panding features on the stereo
photographs. A computer identified
map errors and enabled Cthe seléction
of a hundred new ground-control
points used o anchor 160 overlap
ping verttcal aerials taken on
December 200, 1984 from a Leanet
[lving at 40,000 fgel. 1he pictures re
vieal a clarty and richness of detail
borme out on the maps creatied from
them — far bevond the viston of the

enrthbvound 19th-century surveyors
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Baston's Museum of Science
Nat'l Gaographic Soclaty

Swiz=sair Phodo + Surveys Ll
Zurich Switseriand




Portrait of Everest (left), one of
160 negatives tiken from the
Jet, shows the mowntain from
dead abowve. In a two-yedar pro-
cess stereo pictures were con-
verfed info a conventiomal
corttour map (below). The base
mups are 50 detoiled they depict
12-foot boulders and 3o accu-
rafte nothing is more than

A0 feet out of place, Using soft-
wilre developed by the Geo-
spectra Corparation, the stereo-
photographs were digitized

gnd converted into three-
dimensional data. A computer
can tilt or turn the dato to

matke amazingly realistic
images, such ax the view (top)
of the northwest side.

The Himaloye! Mount Everexd

dream was still very much alive

With the help of Bob Batles,
formier director of the Peace
Lorps in Nepal and my friend of
many years, | soughl permisstion
fram both MNepal and China to
fly oever Everest with the very
latest equipment. Our goal: to
man 00 sguare miles of some of
the world’s most mugged moun
Labnt wilderness

In the fall of 1981 the King of
Mepal opened the door to oar
project. His Dhirector General of
survey, Arjun Basnvatl, told s
that if we could secure Chinese
permission, MNepal would also
pgree (o our plan. We visited
L hina, and when we returnerd,
we carried with us a treasure
that no one had ever brought
ot of China before—permission
to map Everest from the mr

By midsummer 1984 evern
detil of our plan was complel-
edl. Boston's Museum of Science
lonmed us half the cost of the
photographic flight, and our ol
Iriencke at MNatiomal Geographi
matched this pledg

To make nn accurate map,
w needed not only clotdless
weather but also a mountain-
scape that was free of loose
oW, Ve knew that we cowld
count on sub-rero gnles genéral-
e by the et stream Lo sweep the
monsoon snow off Everest by
early December; aller thal we
could depend on two months of
almost constant clear skies

O0ON AFTER we arrived in
Nepal, my wife, Harbara,
Begnn Lo run a high fevel
[t wouldn't go mwayv. The

excellent American and Nepn

lEese doctirs attending her could
nol diagnose whitd was wiong

Oin November 24 Barbara and 1

flew to Bangkok. where there

were hétler laborntaory facilities

Fhiere we were told that Barba-

rn wias dving of cancer. If she

wisn 't flown hame at once, she

WOt D Lo w eak o move

Frantically, | phoned Barrs

Bishop at the Mational Geo
griphic and asked him to take
my place as leader of the team
teee page 624). Werner Altherr,
an expert Dli'll[ W0 Was VICE
presiclent of Swissair Fhoto 4

surveyvs of Zurich, was isked to
direct the nerial photography

AtsIX o clock on a Sunday
morning Werner met Barbara
and me in a snowstorm at 2u
rich airport with the news that
hé hined been cleared by Swissair
Photo to take n Learjet to Kath
mandu and meet Barry, ready
to 1y over Everest wilh camera,
photographer, and lnb man

Twelve hours later Barbari
was safely in Massachuseqts
General Hospital in Boston
Doctors there determined that,
though desperately ill, she had
ot cancer but a rare blood
cisease—and that they'd caught
it just in time

On Wednesday the Learjet
wis flown wy Zurich
bilg mAppIng cCAMEern Was in
stalied and tested at-40,000 feet
over the Alps. By Saturdny Har-
v was safely in Kathmandu,
and on Sunday the jet landed
there with Werner and his crew,

whiers nur

Un Thursday
Diecember 20, it
took this superh
tenm just three

&
RESFARCH

FROJECT

and & half bours SUPTORTED
IO MiAEe the Imap IN PART
ping photos. An- BY YOUN
other three hours SOCTETY

saw the niim de

veloped, fixed
whaszhed, and dried Werner and
rry pronounced it perfect. Tt
all seemed g0 viéry fast, so very
easy al the end of so many vears
of dreaming, hoping, planning
Un Christmas morning Bars
hara and I were awakened by n
ringing telephone. It was Wer-
ner; “1've just arrived at Zu
rich. In my briefcaze are 160
gurgeous nogatives of Everest
This news and my love mre a
Christmas present 1o vou both
from the team in Kathmandg!"

[






APMAEING ITOm acm |'F'=:Z-' LT, COTTTMATENE -:—r":'_!|'
1 photographs can with the space plctiures

vield superb results [he Gruoen report went di-

but it involves a Jol rectly to the experts of Swiseal
i sophisticated scienoe — partic Photo, half a mile away in Zu-
ularky if vou want to muke a rich Dhere Bob Rosenstihl and
map that = the Dest map ol s s assistant, Yoshizumi Shio
ort ever published. Even small rakl, used our new large-scale
hills distort the accuracy of ner Learjet photographs, ftted pre-
al prctures, and the Everest area isely to Garuen's controd, §
1 the roughest country on earth mMAEe 3 beautitul contour mig
After the flight our focus (his transformation required
turned from Nepal to NASA Lwo vears of the most intricats
Lo maks an accurale map rom painstaking inboratory won

LFLr |||. |||I'_'_!'_I|l!|'- R T |||'-: et I'.i |:". ST RS I'I-':- FHA N .'|||| (el B}

linble " ground controd Wil Lopogranhy in Berne, A Leam
winrk -|I'|| ks on the growund of mfted cartorrmphers tinscriberd
clearly identifiabile mn the pi the myriad details of Everest's
tures, whose posibions and: el cliffs and slacters onto the fna
HIONS Are accurately Known MLARUSC TPl ey W th state-of
| hese are 88 important to th Lhe-art Precision and & -'---|_.
map as n high-quality steel believable patience, often com
ramework is ton nig bullding picting anly a simmele =quare inch
L a cloudless December 2 of work in a day
1983, the U, S, space shuttles Co They also added the delicate,
tumbia had flown right over Ea airbrushéc relet hadows thal
erest 3t an altitade of 156 miles give the fnkshed map its thre

with o West German mapping demensional appearance. Fimnal
camierd aboard. The infrared il these thousands of hoor
pictures were crvstal clear. O of work were fitted meticulous]
framework was complele pgether onto the primtine plats
LIur new map, supported Dy &4 that went abtead to National
penerous grant from the Nation Geographic headguariers
| Ureographic Society, would where exhaustive stucdies of the
niso depend heaviy on the dil place-names in the area had
pent work of the greal cartogra- been going on for two years i
phers of the past. At the ooperation with experts from
department of research photo both MNepal and Ching. Some

grammetry (aernal surveyving) at of the peaks and glaciers had
fsunch's famous Technical I been named in as many as four
stitute, Professor Armin Gruen languages
ook our coples of the alid B [he participants m our Ever
ish, Chibese, and Austrian maps  est project represented ning
aned pnit them throush an ex [ifferent nations; the United
haustive computer-evaluation States, Switrerland, Nepal, th
People's Republic of Chan

; : Cireat Britain, West Germany
o prlaemby Himolayan Ao ' un, West Gern -I-|--
heights, space shuttle photo- ks pr sl it o

graphs were used to evaluate ; _
the Acclracy -J_r':'lrri'r't'r S, Ol pea| EaACn N expert i his
Becaure clouds ohscured own ek, WOTKINE 11 concert
pitrt of the range in this 1984 1T
image made from Challenger \s Aristotle wrote, * Each
s it passed over hverest, the one of us ndds a hittle to.ouw
muapping team relied on pho- unaderstanding of Nature, and
tographs from the 1983 Irorm all the facts assembled

Columbia flight. arises a certain grandeur ™ N




IS NAME i5 Manj
L.al Like his
_ father and fore-
fathers in central MNepal, he is
A1 master honey hunter. With
inly o cord around RS wiis]
to secure him, he dangles
over A 120-meter (395-[0at)
cliff on a rope ladder (o har
vesk the sweet treasure ol
Afisiaboripia, the world's
laries] honeyhbed
Vhousands of anpry hees
fill the dir as he plunges a
DAITIGOO Piale INLG INeIF nest
Yet the only extra proteclion
D WEArs 15 8 loose Cam
draped over his head and n
pair of army pants Fiven
him by & cousin serving in i
Lurkha regiment
Wielding lus poles [1ke
riant chopsticks, he chrves
thick slabs of honevocomb mto
a bamboo basket lined with
thee slain of a wild goat. When
full, the hasket will be lowered
to companions at the base
of the cliff
I'he sound of the gliant
bees 15 termifving, but Mam
Lal's movements are swifl
and calm. He has done
this many imes; He 15 64
verrs old

Honey Hunters



A\RTICLE AND PHOTOGRAPHS BY
ERIC VALLI anp

DIANE SUMMERS







NTHE FIRST DAY I the
three-week hone
hunt, Mant Lal's
Younger brothet,

T | P .
L :..!II CHITS |||."|

cirrying thear grandfather’s pes
gestan mutsket (left), On dayv=
considered inauspicious for hunt
mg honey, 511 Lal plans to go
after bear or other game. such /s
Lhis wild goat shot by fellow
villnger Bim Bahadur (Fight)

(M all the hunters in theds
villaee, only the nine 1o Mam
l's band may hunt honey
ach inherited this right from
his fathers, who taueht hiim his

B 1 || =1 I meter bhambon-Tiber
ider {(below), " Like the many
fibers of our rope, our hands ar
initedd, " savs Mam Lal, inter
locking his fingers. “ Together
v can 20 where one man alone

Honey Hunters of Nepal

["here gre no road
Imalava, thi
and of Mam Lal's peopd

:|.||:|'!i|..|r the

Gurungs. Decades of porte:

th emer

L ok Lhro
5 of VOUnE corn and vi
mpres rpest ]l a4 hieh ns

s, Mot of th

|"| L1 IIII-'

been cleared. Only the steepest
wlopes are shil] wooded. As the
trees have dwindled, 50 have the
bees. ¥ My prandfather took 60
nests & vear,  savs Mani Lal
CLast vear we took 80."

As the group’s leader; Mani
Ll decides the appropriate time
when £ach honey campalgn be-
pins and ends—one in the spring
another in the fall. He suides his
hunters aloneg invisible wood-
land trails and directs each of
thicir tasks. He alone speaks
with 1

tlescencds the Indder

e gocds, He alonme

Like other sons of large Gui
ung families, Manl Lal inherited
to fittle Fati
by Tarming

| 1o support himsell
But he never wanted
that life anyway, “Since my child
noadd 1 ve prefetred running

in 1he forest Lo mixing dung

with the earth,.” he savs. “And






\

¢

EFORE HE STANTS

dhown the ladder,

Mani Lal takes a

small pouch of rice

from his waistband
Ag he sprnkles grains in the air,
he recites the different nomes of
Pholo, god of the forest. “1 must
not cut the comb when the god
15 not pleased,”™ he says. 1
must always pray nrst.”

The Gurungs practice a mix-
tire of Hindulsm, Buddhism,
arl nmimiasm. Thetl morming
Mani Lal had sacrificed a chick
en o Pholo, searching for cmens
it the animal’s lungs

Mani Lal's father, Baria,
taueht him the sacred mantras.
But Barta's belie! had not been
strong. As he descended the lnd-
der one day, the bees attacked
him by the thousands, and he
was bltnded by & sting. * He did
not make the offerings with a
gond heart,™ Mani Lal explains

MNow Manm Lal turns his
sttenition imward. His eyes,
normally alert to the slightest
movement, lose thelr sharpness
Without a word, he starts dawn
the swaving lncder like o spider
on i frail strand of web. The

slightest error of jJudgment
would mean death (left)
M Lal stops beneath an

pverhang to face a nest nearly is
lurge as he . Its surface ripples
with o thick, black laver of bees,
Two of the honey hunters,
Brichna and Akam {(above),
have climbed a third of the way
up the cliff to secure the ladder.
Clinging to the rock, they pull
the rope against the chif to bring
Muani Lal closer to the comb.

Meanwhile 5 fire has been set
al the base ol the cliff to disori-
enit the bees with smoke and
ancournge them to leave the
nest, But the wind is blowing the
smoke away. Gesturing toward
the top of the ciiff, Manm Lal
isrues i stlent order. Within min-
utes 4 laming bundle of leaves
15 lowered, and Mani Lal pushes
it under the bees with a bamboo
pale. Now panie runs over Lhe
ving surface of the nest as the
boes furiousty depart in the
smoke. Mothing distracts Mani
Lal however. The golden comb
has besen unveiled

A hushond and wife tenm, ERic
VALLI and INANE SUMMERS [ive
in Kathmandu, Nepal Thei
book on the honey hunters will be
published this month by Harry IS
Ahrams in New York, bv Thames
& Huddzon in London, and by
Mathan in Paris




O CAPTURE Mam La
on fiim, Eric rappels
down the precipice
DN & nVIon rmops
(left) —the first time
a Westerner has ever joined the
|IEi1'|'l"|' m I"|I- (ANEETOE STt
The rock’s name. Samser Bhir
means " chif of 300 nest:
recalling a time when combe
VETe LA MOrE nNumenolls
Bees surround Mani Lal as he
begrins to hiarvest the froit of
their labor. The nest has tw
arts —the honevcomb, attached
= chiff, and the brdod comb,

Foresoent WiLh Ut

|
paps, and larvae. He uses o paole
1

to push two short sticks into thi
brood comb. The sticis are tied
to & ol dr -__':r_n--l from the chif
ton, When the brood comb 15
{ree, 1L awings toward him
knocking agninst his ladder. But
Mani Lal holds on tichtly,
the comb, a |
wax, 12 lowered ti

Honesy-hunt

Anged (Tt
A CAVE painting near VAlendclia,
spain, about 10,000 venrs old,
shows a4 hunter on & lndder hold

g a bucket or basketl besicle

e nesl mimilar scenes hove

been found m Alfca and Inodis










T S RAINING boney, "
shout villagers gnthered
it the base of the chffl
Faces upturned, they
thrust out pots and pans

to catch the sticky lguid as i
runs freely [rom the comb

These eager bystanders do nol
belong to Mani Lal's groun, bul
thity are welcome at the cliff
neviertheless becnnse they have
helped in the past to pay the
Fovernment’s :mnu.:l tax on
Ry hur:l|n|: When imcome
from & harve slim, the hunt
ers collect f.Jlr_ equivalent of s1x
cents from many villagers

These persons then have the

nght to o taste of honey ot the
next harvesl

By the time Mand Lal
fAnishes fGlling the first basket,

‘s brimming with 15 liters of
|||.-|'.|:j= comb. Asil reaches the
ground; villagers swoop upon it
dipping in bowls and breaking
off small chunk«< af comb 1o
chew, It 18 a honey fenst

Later Mam Lal examines the
color of the honey - and pours-a
small amount iito the padlm of
his hand (o see if 1t tingles. If it
cloes., it may not be safe to eat,
far the bees are known to visil
plants that produce toxic sul-
stanced, Occasionally & villager
consumes the honey before 1t s
tested and collnpseés on the wis
home, unable 1o walk for hours,
suffering from cold sweats,
vomiting, and unpaired vision

With only capes to shield
thirim, the honey hunters take
their share of pumshment from
thie bees. Plucking stingers from
lis arms with a parr of tweesers
|ntor that eveming, Mani I 1|
inughs ot the swollen face
Akam, Amarjang, and ."l-lr.'rl
Bahndur tabowe night)

“1 am old; my flesh is dry and
o longer swells, " he savs. ¥ Bul
the fTesh of young men 15 sofl
and Dlows up with the hites of

the bees.'
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but the others like to include
him beécause they consider mimne
to be a lucky number

The hunters keep a small por
tion of the honey for their own
families. Most of it they trade
far mulk or grain or perhaps a
dav'swork. In the past, Mani
[.al has given n neighbor three
measures of honey (1.5 liters) to
plow his hield with oxen

The wax thev give to Bal Be:
nadur to take to Aathmandu
1 here he =ells 1t o artisans who
use 1t 1n the Jost-wax process of
casting bronze, A brick of wax

sells for 150 rupeses (%7 U. 5. in

Honiev Hunters of Ni pal

B oountry where a E-.i|':|'.":'| M Gl
ric2 15 worth onlv ten

Kathmandu is a four-day
walk and bus trip trom Mani
Lal's village. The honey hunter
has not visited Nepal's capital
for 15 vears, Uity life doesn’|
appeal to him. "'We are peopls
of the jungle,” he explnins
“Yyvhen we hunt, our bed IS
macle of leaves, our shelter s
our cape, our food is the froit of
the forest. We are happy if we
ave mohey Dut just as happy
tf we don't.”

1'I-‘. E IS %Py one im I‘i_“ '|-|"||!'I! %

gshares Mani Lal's attitude. A

AL

Younger genernlion |"|.'1_-. ETOYYTI
up with a greater appetite for
contact with the outside world
1o them, Mam Lal s skills hald
no interest

“1'm old. My eves no longer
82 well, he savs, "Now that |
krow evervithing abhout how to
cut the honey, I want to pass my
teachings on 1o my sons. Hut
none wants to be a hunter. They
prefer to stay in the village.”

[hus Mani Lal has decided

hat the next season will bhe has

last. And with him the timeless

LUCEEA50]




By JERE VAN DYK

Photographs by

RAGHUBIR SINGH
and
CGALEN ROWELI

Cne of the world s great
rivers, the Brahmaputra
PeEgins as a :._i cial mickle in
wistern §1bet and sweeps
| B00 males to the Indian
Deecan at the Bay of Beneal.
Hi HITRAPULITS MICans A0
of Brahma,™ the Hindu god
of creation. Like a Hindu
dery the nver has many
ivatarns, ar mncarfiaiions.
CRAEINng iy name and
nature with the myriad
CALTNITES s I:'|II|"-..Ii1-" il
China, India. and Bangla
AS Lhe Mlang., 1l
churns beneath a weh ol
cang and wire butt by a
mauntain tribe |LSE SO0
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n the road became o tra
id begun weeks before tn Kathmandu,
[ i _||i -_-'_:';'!.||-|..-r Lalen Rowell AT
Led Worcester, a Tibelan-speaking American
wHho wioielel be our guncke. We made linal prepa-

rations Lo depart, purchasing gear

ind o ||_
| B
i F '-'---'-I-.!I':l IO LA LNl OuUr tipD wias

led. We decided to try anvway. With oun

[ihetans who had fled (o Net







wiy to Lo 2-mile-high Lhansa, where we heird
new reports of fighting between China and
Indin on the Tibetan bordes

‘“¥ou cannot travel bevond Zetane, " said
Mr. Chen, a soft-spoken officer in the Chinese
Army. We could not go nenr the gorges ot t
pastern edee of the Himalava, through which
the Zangbo crashes down mto India.

“The army controls the border,” said M
Chen, "and permigsion to travel nearit, which
mustcome fram Belitng, has been denied. You
can, however, g0 west to Mount Kailas " Hi
drew on a cigarette and coughed. *Idonot like
© e s, smilineg,. We

Chis thin mountain ar
did not mention our destination, the source of
the Langho, and were grateful for the permits
thiet he iseued] us

Lhinese forces 4 CrngLie recd Tibet in 1950
There has bheen great friction ever since
etween the pragmatic Commuonisis, who

fave come here 1o create g new workd, ond 1
piows Tibetan Buddhists, whose poal has heen
to hve in harmony in the world as it 15, There
were many Chinese soldiers on the paved
streels of Lhasy, scene of réecent rioting

In & lew davs we secured Tibetan drivers

and rented overlans vehicles pnd o ||'III|-; L

JERE VAN DIYE, author of the book fa Afphanistan,
RTEW up in the Pacific ~orthwest and now livesin
Muanhattan, RAGHERIRSIiNGH s photog Aphs L
tratec ourarticleon India' s BReraln (viay 1988 and
LALEN KOWELL = most rocent LEGGRAPHIC hs
srgrriment was to Fakistan-controlled Haltstan (U

I : 3 =T . e } T Riil =
inber 1987, sometimes called] Litiie I IIlI'!

LEGENPARY SOURCE of the Brohmapultro
sacred Mount Railgs rises boyond clothing
discairded Oy pligrims ciggnsed of therr sins
The 30-mile trek around the mountam 15
one of the holiest devetions for both Bud
dMasts and Hindus, July snow at 18,600 feet
adids ro the struggle on Doeima La, the

route’s hiphest pose (ehove).
The anctent (egend (s closd o fact—the
FTRET 1E horn 60 oillés apnbhaast i ||".-||||||. in

the Chemavungdung range, [t source gla-
ciol stream [les af ieft o this photogmaph
(Beiomwe ), doofing east and dowTnafregm frorm
i 20,600 oot wnnomed peak. Von Dk and
Rowell belizve they were the first Westdim

grs o visit the trae sOUrce Since [ B6-1

Long Jowrney of the Brahmagutra



A riverine
odyssey

*This river muist needs have a very
long course before it enters the

Bengal Provinces, smce 400 miles £ | L .
it the sea it is twice ay big as the LY
frr i the sea it is twice as big as the INDO-AUSER,, .
Fhames. . . . [There is] the strongesr TAL g p s h
; ; y '
presumptive proof passible of the '+ TG _ £ ﬁi
Sanpoo and Burrampooter being & Plife eoilision Tone
3 ' 19751560
one and the same river. i - .
Britisy Mas. James RENNELL I bl k. AP
Surveyor General of Bengal, 1788 e Wil

Dalma La

. . oy |

s alonlous ang =
broad-faaved foras™. ™
i - -

) +
-ﬁ"- Brosy -lesved AV et |i|...

forest
|

-._ --'*I..

F il =

OT UNTIL EARLY in this the rain-blocking Himalayva. rejects the MoeMahon Line drawn
N century was it certiin that The river narrows 5t Pei into o between Tilet and Bratish Indra

the Zangho and the Brah rapitd-fifled gorge renching depths in 1914, India and Bangladesh
maputra were one. More than two of 10,000 feet and drops 2 phe- differ over control of the subconti-
miles hizh for most of its Tihetan nomenal 7,000 feet in 150 miles. 1T pent’s stroneest fiver. Fortified by
cotirse, the Zangbo picks up speed  China should proceed with plans tributaries, the river broadens
nlong with regional numes. Most for & dam m the great bend, it through India's Aszam valley, 1
Tibwtans Hve along the Yarlung wiild be the world’s grentes! gen-  enters Bangladesh as the jamuna
Zangho and its tributuries from erator of hydroelectric power antd ends as the Meghna Normally
Xigaze to Letang, where Tibetan Politics as much ag geagraphy life-giving monsoon floods raged
Buddhism developed in the Iate has limited exploration ani ex this September, drowning two
eighth century. The Zangbo ploitation of the nver, China and thirds of the country and feaving
rrigates this land kept dry by [nelia contest their border; China millions of people homeldss

678 National (reogrophic, November 1088



(e thowsaond people died when one of the
region’s frequent earthguakes—centvred o
hundred miles southéast of Eathmandu
(left)—trigpered stides and leveled £
villoges [ost August. Grinding e
nortiaiard ar about two
tichies o year, the Indo-
Australian plate col-
lides with the Kurgsian
plate, Mfting the
Himalaya by perhaps
half an inch annually,
OHEPOCING Crision

Kazirangs
b
Nt ol

Guwnhath

Akt Inakidd @rorgieen
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=== INt@rnational boundary
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Flood Ravages Bangladesh

At the mercy of the muighty rivers that con-
verge on their low-lying land, residents of
Dhalea, the nation's capital, seel aid dur-
inyg this year's devastating flood. Caused by
torrentiol monsoon rains, the deluge was
greatly increased by runoff from deforested
regions of Nepal and northern India—an
1 omen for the future.

carry extra supplies: a thousand gallons of
fuel, dried mutton, and vegetables.

(n the second day out from Lhasa we came
upon a truck stuck in a stream. “Where are
vou going " Gompo asked the travelers

“To Nyalam. It iz our home."

“"How farisitd"

They smmiled. "' Who knows?™

Onenight we shared tea with three pilgnims
The next night they were at cur camp again
“They rode In the back of our truck,” Fema
“They are going to Kailas, They will
bring us good luck.” ‘We would gain merit,
Fema explained, by protecting piigrims.

Oar goal, and my assignment, was to find
the true source of the Zangbo, where no West
erner had been in more than o hundred vears. 1
was to follow the river from the Chemayung-
dung Mountaing, where it riges, 700 miles
across Tibel down into India, where i
becomes the Brabmaputra, and then through
Hangindesh to the Bay of Bengal, 1,800 miles
awny, where, at o maxrmum rateol 2.3 million
cubic feet of water a second, it joins the sea.

On the 16th day two women and four chil-
dren appeared, ha!hrrinh vak dung for the
fire. Ted smiled. *They must have sneaked an
nt Parvang.” *“This woman
is from Amdo. Her husband died, nnd she and
her children and sister are going to Kailas. She
walted 20dayvs in Paryang,”

Bevond Gurla Mandhata, 25,355 feet, near
the borders of Tibet, Nepal, and India, there
were more pilgrims, old women with heawvy
packs, voung men together, alwavs smiling,
alwavs tryving to hitch a nde. We were now
I0—six mémbers of the expedition and 14
pifj.;,a'lm-j— and had no more room. We reached

Lake Manasarowar, at 14,950 feet,

around. Tt was turquoise and sparkied in the
sun. From there we saw Mount kailas, 22,028
feet high, the center of the universe for Hin-
dus, Buddhists, and Jains, and the Tibetans
clapped and shouted for joy

sald.

I;'u. MA CAme oOvVer,

54 miles

| |%"|

CCORDING TO ANCIENT BELIEF the
Langes descended from Mount Kai
las toaspring called Chlimikthung-
tal. From there four great nvers,
the Brahmaputra, the Ganges,
the "1I_I|'_]|_._:| and the Indos, emerged In copper
pipes through Lake Manasarowar and, after
circling Mount Kailas and the lake seven
times, ook thelr courses east, south, west, and
narth acrnss A=ia

Tamchok Khambab, “the nver coming out
of the horse's motth, " spilled from o glacier in
the Chemavungdung Mountonins
was cold, the snnds were composed ol cat's
pves and emeralds, and those who drank from
the newborn stream became s strong as hors-
es. This was the source we sought

“OUme walk around Railas,” led explained,
“wazhes away the sins of u Iile; 108 (an auspi-
cious number to Tibetan Buddhists) and you
achieve nirvanna in this life."

At a lake below Dolma La,

The waler

1B 100 feet on

Nattemal Geogpraphic, November W58



our altimeter, Targyve and Gompo sought a
new vision as they looked into the water, A
large pile of clothes Ly where pilgrims had casl
ef T the old life and pricked their fingers to shed
alicl biloodd.

(In the far side three Tibetans in ther twen-
tes, two men and a woman, sat by a rock with
their faces glowing. “ We are from Litang, and
wie have run away from our Chinese school to
become monks. She will become a nun. Our
parents do not know where we are. We have
nefther papers nor money, but when we finish
here, we want (0 2o see the Dialai Lama in
Indig.”

They would take three weeks to prosirate
themselves around the holy mountain, walk-
Ing one step, raising their hands in praver,
lying down on the ground, their arms in front
Theirr ment would be great; the Marxism vig-
orously tauvght in school could not compete
against the spiritunl force of Buddhism thm
nppealed to their young and ardent souls

Long Jowvney of the Brahmapiteo
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Nerr Toggen we stopped at an adobe com
pound, hoping to find a guide, The wind
whipped our clothes and burned our faces, and
we shivered in the hot sun. Inside we were
introduced to a man with a deeply lined face
His enrs were pierced. A knife and a flint for
making fire hung from his helt

“ Do you know the Chemayungdung?"

“1 was born there, " he said

“Would you show us where it is?”

He looked us over slowly. * Yes"

His name was Tsewang Norbu, but we
would call him Abu, which means "hig broth-
er” 1n his Hnrprt dialect. He was o nomad, or
drokda, with 50 yvaks, 300 sheep, and 6 horses.
* My wifeand sonsare up in the hills," be said,
“but I came to build a house.”

“A homer"”

"No, a place to store barley and wool. |
could not live in n house; It is better to be
with animals in the open.” Pema nocdded in
agreement.

G5
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“LIFE 18 not entirely bamished from
thie riaked, sterile, desolote wil
derngss of stone!"” Early in this
gentury Swedish explorer Svwn
Hedin mareeled ar the amomad life
along-the upper Zangha,

Cralloping in hierarchical arder,
nerds of regal Riangs, the [argest
Asztan wild ass, live ar elevationa

abowve 13,000 feet. Their rimbers
werg severely reduced in the

19603, when Chinese soldiers shot

them for sport and food

"The wild arnimals do not

senge that man s their enermy,

observed Hedin, “They know ordy

the walf and are alert against His
curnmning. " Capable of bringing
down dven o yak, wolves are plen

Fiful in the region but rarely seen

Long Journey of the Brakhmaputr

A pull swoops past one drinfing m
it ke south of Lhaze (above)
Summer restdents, rare black-
nechked cranes breed i the marsfn

Maguan Valley near Paryang




“Where we are going, there i= much snow
and fce,” said Abu. “It is where we used to
hunt drong tn the summer.”

“Drongs, the famous wild yaks, Few West-
erners have ever seen them, " said Ted.

We traveled across prairies, streams, val-
levs, ndges. Abu pointed the way. We pazsed a
little srir]l watching a thousand sheep. Animals
stretched out for a mile. Abu pointed to a tent.
"My sister lives there." They touched heads
in familiar greeting, and she invited s in. The
vak-butter tea was hot and macde the cold go
awny. Her name was Sonam Zangmo; she
poured vak cow's vogurt from n sheep helly,
and we gulped it down. It was thick and sweet
and the best | had ever eaten.

“We came down through the Mayum La
Later this summer we'll move the animals
across the Yarlung Zangbo," she said.

We continued on and came to a mile-long
Inke with white-capped waves two feet high.
“It muast be Tamulung Lake,” Galen said
“This must be the Angsi River.” We had our
maps spread out. No one was certain. Abu
pointed south. The vehiclés could not go
any farther.

AVING WE WOULD RETURN in four
days, but not certnin we would be
able 1o do so, Targye, Abu, Galen,
and I started walking south, The ve-
hicles turned and disappeared over a
ridge. We came to a stream and waded in
above our knees, We reached another wider
strearmm and believed it was the Angsi. We
walked south-southwest into the wind,

We camped in & hollow by a lake, and Tar-
gve made hot mutton soup. On the far ridge a
herd of kiangs moved in single file toward the
lake, A burst of wind, and they were gone

The next morning we crossed soft tundra
Water lowed beneath thin ice that cracked as
the sun grew warm. We reached a glacier val-
ley floor a mile wide. The Zangbo flowed by in
front of us, bright emerald green. The legend
was true. It was silent here, with no people, no
birds, no trails.

“We are here," said Abu, resting his pack
against a rock. The beginning is up there,”

We made camp an hour's hike farther up,
and with six hours of sunlight left, kepl going.
(Galen consulted a gindebook written for pil-
grims by Swami Pranavananda in 1949,
“There should be a chorien, a shrine of holy
relics, a place of offering. The swami taw it in

fnd

1937. From there it 15 not far to the source.”

“1 do not know this chorten,” said Abu,

An hour passed. “There it is," Galen cried.
We approached a solitary gray monument
with tattered prayer flags and Buddha hgu-
rinés inside, and two stones deeply indented in
the center. These were the Buddha's foot-
prints, to show usthe way. We came to a gully;
the Zangho now flowed under 1ce,

“Look, look—drongs!" Galen cried. Wild
viths ut the source. There were 20 of them, Tike
a line of poetry against the mountains, a few
newhorn. They stood still for 2 moment, then
ran back up onto an ice Inke. Galen grabbed
his camera. “Whait here,"” he said.

An hour passed. Targye drew a mandala in
the sand. We curled up like dogs out of the
wind and slept. In another hour Galen re-
turped. 1 chased them as far as the source,”

“The sourcer”

“It’s a ways up there. My nitimeter said
16,800 where the glacier began.™ We walked
back to-camp, and I climbed into my sleeping
bag and fell asleep.

The next morning I set out alome. We had all
been together 24 hours a dav, and I welcomed
the splitude, The only sound was the water
rushing beneath the ice and the wind by my
cars. Two jagged mounfain CRNges rose on
cither side. I walked up across an ice lnke, and
then a ravine, and onto another lake, half a
mile across. The ice was four or five feet thick,
except where the stream cut through.

A crack as loud as a cannon shattered the
silence &< a chunk of ice broke: I followed the
stream up another ravine and onto a third lake
where—1 stopped dead — 20 drongs watched
from a hundred vards away, They were thin,
cach the size of a large cow, with thick, long,
black hair and horns that came out from the
sicles of their heacls and then turned up. They
were bunched together and stared at me with
big dark eves. In the north of Tibet, T hadl
heard, these wild vaks can grow to he 6 feet
high and 12 feet long. | walked slowly toward
them and pondered Abu's wirning: “A herd
is safe, but a single drong will attack."”

CHURNING YAK-BUTTER TEA 0 nomud mother
af three and her hisband welcomed author
Van Dyk and photogropher Rowell to their
tent near the river's souree. Oulsice the

wind blew at 50 milas an hour. Four families,

camped at 16,500 feet, gruce vaks; sheep,
andl goats here durirg the SUMMEr, sowes s

National Geographic, November 10588
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center overtopkimyg the Liviso River, o Zangbo mborary, Estoblished m 1409, Ganden

tecame one of Titet's most influential monasteries, producing the dynasty of

!
dhalinn Lerrmrees, o ruled the country as a theoorooy from J642 to [ 950




| got within 75 vards, but the animals turned
quickly and ran acrose the lake and, with the
babies behind, bounded up a ridge. I crossed
the lake, and atthe {ar end there was a glacier,
the source. A trickle flowed from the ice. As
(zalen had said, the altitude was 16,300 feet.
I named the ice on which 1 stood Drong Lake.

Lslowly climbed the glacier. The two jagged
ridges continued back. They were, 1 thought,
the twoears of the horse, and the glacier wasits
mouth. Tamchkok means “celestial horse,”
and khgmbab means “coming out of the mouth
of.” Thus, the Tamchok Khamhbab

| was standing at the beginning of the river.

On July 13, 1907, Sven Hedin, the great
Swedish explorer, reached the Chemayung-
dung but misidentified the Kubi and its feeder
sireams, six miles south, as the true source of
the Brahmapuira. Though Hedm was certain
hie was the first to reach the source, It seems
that in 1864 four British hunters, Edmund
Smyth, Robert Drummond, Henry Hodgson,
and Thomas Webber, got there first when they
secretly crossed into Tibet while hunting " the
rarest of all animals,” the wild vak.

[ climbed until [ twice sank up to my waistin
snow. The drongs were disappearing over the
top of the ridge. The glacier continued, and
another mountain range rose beyond 1t. The
sun would set in a few hours: I looked once
more at the drongs— the last baby had caught
up with its maother —and started back down.

E FOLLOWED the ZLangbo
downstream. A few days [at-
er, (rompo directed us to a sin-
gle tent. A tall woman with a
piece of straw in her mouth invit-
ed usin. I'sat on & sheepskin nextto a full legof
vak. Refrigeration is not needed in this high
dry climate. Gompo came in with his 30-vear-
old uncle, who had been with his herds, The
uncle picked up a hot piece of dung and hit his
pipe. “"We have lived here.all our lives," he
said, “sharing this land down to the river with
other families. The Chinese leave us alone
now.” Tears came, and Gompo put his hand
on his uncle's knee. After many wvears
of forced collectivism, Tibetans are for the
moment free to graze their animals and trade,
much as they have done for centuries.

We reached Tradom, once a famouws monas-
tery, now a town with deep sandy streets, bro-
ken bottles, and Chinese soldiers, In 1865 the
famous explorer-spy for the British Survey of

GaE

India, Nain Singh Rawat, and his servant,
Chhumbel, walked from here downsiream
disguised as pilgrims. Yes, they thought, may-
be the Zangbo did flow into India

South of Tradom soldiers came across the
river on g cable ferry, saying: “We do not rec-
ognize vour vehicles,” They looked dubiously
at our papers and told us to leave,

At Kanjur we looked out on thousands of
sheep, the Zangbo, the Himalava to the south.
“Al New Year's," Pema said, "we came here
to watch horse racing and lama dancing and
make offering to the gods." We stood on rub-
ble that was once n monastery. In the Cultural
Revolution, and e¢ven before, thousands of
monasteries and temples in Tibet were razed.
Only o few big religious monuments survived.

Az we descended into the widening valley,
lving at a little over 12,000 feet, the Zangho
also grew wider. The wind was warmer, and
our walter was not frozen in the morning.

We stopped at a nomad camp at a bend in
the river. A woman named Pema Dolma had
clear gray eves and sat stroight as she spoke
“We have been here three manths, but soon
wit will move downstream. It is not like it once
was, There are too many people.” Tibet is
nearly 300,000 square miles, more than twice
the size of France; it has about two million peo-
ple. T had not seen anyvone for miles.

“My husband will return when the light
reaches the pole,”™ Pema Dolma said, Through
anopening the sun’s ravs would soon hit one of
the tent's poles.

Lobsang, her husband, arnved as expected.
He had a barrel chest and squinted in the sun.
“Wolves killed two of my horses last week, ™
he said, “A dremio broke into a storehouse,
killed a little gir], and ate our meat."”

Abu had mentioned a dremo. It was ke a
ginnt bear and stood up on two legs. He called
it & vetl — the Abominable Snowman.

At m ferry crossing beyond Lhasa, two Chi-
nese fishermen and a Tibetan brought in their
catch. “The Tibetan only helps them," Ted
explained. ¥ He does not fish. Water is sacred.

YOUNG PILGRIMS at Sera Monastery pray

try Shingje, the lord of death. He can consign
evildoers to hell or guide them to better
rebirth, Also known as Yamao, the god here
tramples the symbal of fleshly passions that
Block enlightenment. Recently repointed,
the figures testify to the resurgence of Bud-
dhist devotion (n Tiber, esus somiis
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Fishing disturbs it, and jt is wrong to kill.”

Targye turned up his nose. "1 don't like
fish,” he =pid

Fhe ferry was n flat-bottomed skiff with n
Chinese outboard motor. Here the Zangbo
was flat, silent; and bloe-green. A bird, which
Pema ca
only its benk above water, "Fargye took off his

led & chuf-cfog, SWAM Upstream with

shirt and washed it in the river. Sucddenly a
thick cloud of dust spread down the valley
townrd us. We covered our faces and pulled
aur hats low . Dust surrounded us. The moun
tains disappeared, and water sprayed over the
boat. We kit a sandbar. The motor stopped,
and we drifted downstream. Finally it kicked
in, dndd the storm passed.

E CAMPED in n miendow and
the mext morning climbéd to
meditation caves overlooking

the vallev. A tecnage monk: led

s down stone steps and nto one
cave and through to another, farther back
Char eves adjusted, and we saw small statues of
Buddha and pictures of the Daldai Lama. A
man chanted softly. He wore a thick maroon
coat mnd bad close-cut black hair. Later he
came outside, “Four months ago I came
here,” he said, thumbing his rosary. “There
areother monks and nunsaround us insolitary
meditation. 1 will soon meditate for three
vears, Lhree months, and three days.”

The next day a squall come up, and we
stopped in a grove of willows. While the water
heated for yvok-butter tea, four women came
walking across the sand. They wore thick
black coats and wide-brimmed felt hats and
carried wood-frame rucksacks, “Where are
vou going?" Gompo asked, as he poured tes

BENDING A WTLLOW BDUGH, a shepherdess
Relps her flock forage near Zetang. Here af
[ [.O00 feet the Zangho gradually descends
it verdant gndscapes, Lambering s d
mistjor industry ab Pel, where g Clhimese soi-
dier abandons a bruck to the mud near o log
ging camp for prisoners. High wages arrract
Chiness to this isolared region. In the fast-
growing mititnry city of Bayt, popalation
20,000, o Tibeton pool plaver alms foy the
cormier pociet. Tensions hove redmoed since
laxe years artti-Chinese demonstrations,
witiert Tebetaria il up gigns welcoming the
Indian Army. Indion reconnaissance plones
Al poss ver s senartive garéd

rEiE
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“We have been on g pilgrmmage 1o the holy
siles in Lhasa and Samvye. and we are retum
ing home,” sald one, whose name was Tie
vang, " Can vou give oz a ride?”

shie took out & six-inch knife and cut 5 shice
of ment from a bone she had pulled from her
pack. Her braided hair shone with yvak butter

'he women rolled frampr, the Tibetan sta-
e of roasted barley Dour, with cheese, sugar,
curd, and butter, into =small balls and ale i

“Orur husbands are taking care of the ani-
mals, the helds, and the children,” said
tevung. They had gone a thousand miles o
two months. A truck went by, The women
watched 1t, already bored with us, who Wer

guing the wrong way. ['hey pul their Rnives in
their scabboards, bowls and teapot in thed
[-Ht ks - Al waved -_:||||I|-|I'. i

We redched Zetang. In 1874 Non Singl
al=o following the Zangba, stopped bere and
returned to Indin. The nver remaimnmed unex
plored farther on for many years

“You mav oot 2o bevond Zetang,” M
Chen had saad. 1 heard of thousands of soldiers
bhetween us and the northeast frontier of India,
'-|,';'.'|,-|| b i e 11 |i_|_| |||:|li Wit ||-:-_:-_I'.'--:'|| how Lo
go. Our escorts were nervous. | thought ol go-
ng alone, smying away from the road, relving
omn | ibetans for help ¥-'-|1 i1 were caught

Chinn does not accept the McMahon Line
drawn 1n 1914 along '_I:q; eastern. Himalava
dividing Indig and Tibel. Now, as in 1962
Chinese and Indian soldiers were massed on
the bordier of Arunachal Pradesh, dispuoted
territory that Todin had just recently doclared
date. Relectantly, we turned around.

AL Saea we wanted for a break in the wind,
then crossed the river on a cable ferry. Two
ibetan women with red-and-blue scarves in
their hair pushed s across with loneg wooden
poles. We drove south and within two day
reached Nepn

I'!._ |'|,|'r"|'|'|'|_'|| |I|| Illln'r:ll:f' |'-I|:'.F..i

| HE THUNDER of the rinetT whils aomosl

deafentme, and the whole egarth seemed o

vibiritle, " wrote botanist Kingdon Ward
who camped “amongst the bowlders™ along

the Zangbo's gorges in 1924, Assisted &
tocal porters, the first European to enter the
great bend crogsed the river “by slow, crued
reriee” o :_I-..-I.'.--. i metfed Hitle chanped
toiay (right). He reported freguertt Lard

ies (rop left), a phenomenon that inten-
Ve LERTNg '.,:-_!-‘_'.:l HTEE. g ChEronLs

warterside roads (left) are ofien washed out
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A Rare Visit
to a World
Unto Itselt

By RAGHUBIR SINGH
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tion from Bhutan aeges

i\, wWomen Clennecl rice ned
(Al L hi

|'|i i 0 s el |

hatch roofs shed the hesvy

L i-||r




.|||:I|I - f I_.| |||| |'.l| |:_|'i:|- 't 5=
piredl 1Or e pnncnl

eaple pi
vinter hunt fodlowing
cember rice harvest

pmone Lh hitl group

| e Al Emimasts wihin Sacri-
e amimals and consider the
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IELET: A\ red robe and I'i

[Favs tied OTe men
| LAt 4 a.m. to trek up the
| IR Y nd the smow hi
to harvest poasonou 0 Ulvar
nd over, until their face Bl
recl, they shouted; G
I i — M e POLSo
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the men gathered in the xam

phipr, or communal hut (Detow,

r e pre-hant fenst

carried bon

vs and poison-tipped
rrows, Others opted for rifles
wieApan mtroduced by British
olomists. T he next doy. the
turned with prev rellectmsg
wile-ranang tastes; binds, tat
Wars, soquirrels, monkeys, and

] [ |
Geer. Suppiement d by grain

os. beans, and frut, the diel
of these people surpasses that of
many of their countrvimen Bving
i the crowded plains of Indhia
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en hel L | cOReAin 1L InRn | [l
the H | here only the thatch rools of Asmall v
RAZIT- |REE WETE oyve water. MWearby, a man named
1 Ass Chokum and his neighbor Haur t b
oitd of | | £ four inchs e, Then |
L mie at il im wove the stripsin vall a ith tw
pirpart. * You cannol he citv,” they brought them firmly togethen
zaid, *A faxd will take yvou to Kaziranpa in the He wis building a new house 10 replace the
norning " Ran poured down all meht, and I  one the flood had w ed awny a few da
veal | l \ . i ity before, H Janna, brought a glass of b
man Kknocke 1 iy Boted ol AL T niuing ' Car ii-l|-|l: il
F in ihet, thet ' W Wi ' he il Wl e Dkl
\ | i i - Ty ] ! I | L i | (g B3 FINR ! Bl o
tunel il il Is FALES & H £ i1 il =4 | O On her arn
i ' d the A hills rose on s CrRCJLL | il 18, A
et i ['he Brahmapu ollen b paper saud mecical | M'e Preparing




g, but we are fine.™ Would 1 like more ten?

The next morning Gunin Saikia, range offi
cerfor Kaziranga, took astpof teaand unrolled
hismap. “The Brahmaputra is of great benefit
1o us,” he said. " 1ts sediment creates rich soil
for elephant grass and new islands in the niver
that animals can uze. We want to increase the
p:l!'L from 430 to 884 ACqUAre kilometers.™

This is the home of more than two-thirds
of all one-horned rhinoceroses in the world
There were 366 in 1966; in 1984 there were
1,080, Knziranga was declared a wildlife sanc-
tuary 1 1950 and a national park in 1974
Maoney was provided for park guards, and
there 15 less poaching now. The rhinos are
watlched ¢losely, but about 30 are killed illegal
iy each yvear

Two hundred vards away the Karbl tribe,

whose land the park also wanted, lives near
the jungle. Tarun Gogol, who hitd become my
puide, leaned ovor

A tiger carried off & bov 1in front of his
house last month. Last week an elephant came
out of the jungle and stood in the road. A man
panicked and crashed his car into a trée. A
tiger killed a dog in front of vour hotel."

Mian has alwavs lived with the fear of wild
bensts in northeast India, but a5 more immi
grants from Bangladesh come into Assam and
the population rises, there 1s less room for man
and animail alike, and more occurrences like
Lhose Parun Gogon described

Uhansirimukh is a ferry landing w
recze was warm and gentle

were the
An elephant,

with its mahout on Lo, lumibered down adike
A man [ished (rom o wooden dock . “ Theather

JUFL B EHEa=HIiE Ripal=

MomsooN RAINS from June to Septenmber
riore thin triple the wadth of the Brahma
pritriz in the populows Indion state of As-
sivrre. Boyvs of undaompened spirit play on o
ferry i Dhbrugarh, the river's first maojor
port. Pownstream near Sthsapar {above)
citbles anchor submerged siire screeis to
fughr erogton, Undercut by the Brohmapu
tra s twisting current, riverbanks muy
collapee with Little warming.

AU LR



sitfe? Ten kilometers. One ferry o day, cost s
three rupees. You're too late.” He cast his hne
ek in the water

“1 rent part of the river for 500 rupees (5440)
during the rainy season, ' said Ajit, who had n
three-clay beard, " He keeps 40 pércent of the
fizh The nodded to a boy sitting on the wood
frame support for a net, atop glant stilts] and
noked out over the

river. “The Brahmaputra i= sacred. We bathe

60 percent goes tome.” He
i it curing Sefing,

“Assam consists of many races ond lan-
guages,” Tarun sald. “But evervone lakes
part in the agricultural festivals called bihus.
The first, and most important, 15 Bohag Bihu
i Aprtl, in the first month, called Bohag. It
lnsts seven dayvs before planting begins. The
serond i3 Rangali Biha, in October, before the
harvest, Kengali means Y poor,” because this
time of vear the common man does not have
much food nnd must wait for the next horvess
The third is Bhogali Bihu, in January, after
the harvest. Bhog means “enjoyment and
feasting." Farmers and tribal people go to the
Brabhmaputra and’ bathe on the frst day o
ecach festival

“In primitive tmes come peaple worshiped
srinkes or the sun,” Tarun said. “We warship
the Brahmaputra. Bralvma is the creator anad
Brahmaputra means the “son of Brahma''

At & long house on stilts men and women
filled burlap bags with nce. A girl about 12
with long black hair sat in a while cotion wiap,
guietly working a loom. "They are the Mish
mg,"” Tarun said. "an early people of Assam
of Mongol descent.” Traditionally, every girl
in Assam must learn how 1o weave.

At Tezpur; a clean and pretty town on the
north bank, Prime Minister Rajiv CGandhi in
1287 opened Kalin Bhomora Brdge, named
lor an 1 8th-century Ahom general, [tis the soc-
ond bridge across the riverin Assam. On Indi-
an maps Tibet ix 85 miles away. On Chinese
maps Tezpur is practically on the border

WO DAYS LATER | rose early and

caught the first bus to Bokakhat,

then ducked into a small teahoose

and waited for the s to Jorhat, 1

wore ¢clothes purchased in India

nnd Nepal; [ was dark from the sun and skinny
pfter three months m Asia.

| rode in the back of buses and tned to blend

m with the farmers and laborers when the

checkpoints came, The pohice looked closely,




COMYOVE,

and |

darid the road was Hlled with malitar
il thie loeal |II.'II|I|:' wiere ool Lo me,
arrived in Dibrugarh after dark.,

This was the last major Indian town on the
Brohmaoputra. Burma lay 60 miles southeast
Namjagharwa Feng (25,444 feet) in Tibet was
| 50 miles north, Nearby, at a ploce called Sa
diva, two Englishmen, RKichard Wilcox and
Philip Burlton, set out in 1827 to explore thi
upper reglong of the “Burrumpooter.” In
Arunachal Pradesh they ran into the warlike
Adi and Mizhmi tribes. They survived. Moasi
In 1924 Uapl
Kingdon Ward, a botanist, and Lord Cawdor

later travelers did nol ' rancis

reached the Zangho sorees, and thil segmen|

wis finadly explored by Luropeans

The river here was wide and bright unde
eravish moonlight. A high
0 vards -awny

rows of wooden coantry boaats with

like separated it
There were
candles

from the fown
flickering on the gunwiales as men repairsa
A group of men sal
LW

their nets or ate quietly
talking on the gras=, a bicyclist rode by,
men Wilked slowly, deepinconversation. Th
pirwas hot and mugey, and thiere wis no wind
in this soothing placs

Rarbir Ali, 26, lived mina house 20 leet from
the river. "It does not bother us, His (nend

lsinm Khan spit ol @ sunllower seed and

waved his band, 1 he fiver & there, . Enil ol
COonversation

T hey Wiushims, Al, &

would take me hack to Kagranga. His prici

W LAXt Ariver,
wis high, but T had no cholce. The police bar

ricades were up. Ali turned on the ape deck to
sty awake. A lopgring truck bore down on us
arnid drivers, in a game of chicken
swerved at the lnst second. We struck a cow
il Adl hit the throtile
ers, are sacred to Hindus

!'||T'_I'|

Uows, hke certain riv-
il ot to NMigshims
REACHED GUWAHATI (he next mghl

hiapng to fond o hotel where | coul stay
unnaticed, 1 found one on the river, but
the clerk asked tor my passport and
then called the police

He wiore ot

ban, a beard, and shinv black boots. He held
mvy pRsspon You are not supposed to b
here ! How did vou come !

“1 came from Knariranga, where | saw the
great Indian one-homed thino, a magnihcent
animal. T hired o taxi to come here, | needed
nplace to stay, and tomorrow 1 fly to Dolhil’

I'he policeman was a Sikh

I]_I_' [ .|.”|,'l'| .'|l'_I-‘;-|II..=:'|l'r-. |l||f 1L Wa | wbe il

Long Jeurney of the Braftmapulm

C LN

RICE SEHOOTS. ERe

FRERT M slipie of
the Brahmaputra Valley, an Assamese

farmer heads for s paddy. The allivial
o1 produces as many as threg nce crops d
vedr (facing page ), Assam marks the farm-
ing sedasens with bihus; festivals celebrated

oy I1'1r|”!:.:.r im the sacred .I"-'..'I':'||-:r":|:'.".|

there was no answer. ™ Your visa expired yes
terdav, but no one is in the office, and so vou
may stay today, but yvou must leave tomorrow

[ am sorry that we must be like this, but it 15
it here ne

1L IO

lett, | visited n
markel. Betwoen jagged crocks on the river’
clay bank

IOns. Bodl 10 |~L'||||-|'|

The next moming before |

men in loincloths sold spices, on
Farther on, thré# men
bpthed near a pile of rotting coconuts
g Bt went by, and a thin old man threw out
ynel. A dolphin, here callec ass, rolled over, |
was told that thev go up the Brahmaputra
from the Bay of Bengal to Dibruparh,

Just downstream, at the holy
KRomakhya, there wns g temple beside o green
pond with schools of small fish and giant
turtles, A yvoung priest in & pinkish red cloth
draped over one shoulder slowly drank from a
Another Brahman, with hair t

S FIreeE Ol

O CU|

s shoulders and a long black beard, joined

il



red, vellow, and
blue-gray forehead marks—the last from the
ash of the incense hovering over us:

'‘You have come to see the tortosess
asked the bearded one

“Yes," I ventured

“Is that the only reason

e, He wore thres Ltk

*Thave come to look. | am not sure whyelse
I might be here.’
It was the opening he needed

“All around vou God is here —in our hearts,
in that cow, in those fishes, evervwhere, We
must, however, choose to see him."

His voice grew stronger. Un one finger he
wore # cobra ring. Behind him three men with
lare chests satl on the temple steps, smiling
“Inside the temple 1s a stone. Itis not God. We
do not worship the stone orsacrifice animals to

BESTOWING A BLESSING with a touch of
varmilion, a priest at Aamakiya Femple i
Cruwahaty, Assam's capital, honors thi
Hindu poddess Shakil, the essence of female
enerry. The sacred syllable "Om™ decorrtes
another Gruwahats temple on the Brofima
putra (right), classified in Hindu cosmolom

iis India’s omiy male river

it alane, It iz a svmbol of God." 1 looked at the

trees. Lhe birds, acow beside us, adoe [ving in

the griass, the priests starng
‘We are all brothers in God,” said the

Brahman

T KURIGEAM in Bangladesh, near the
Incian border, on the white santd
beach, we found o boat with n mo
tar. shafiur Rahman, anenmneer,
and Abdul Fazal, my escort
from the Bangladesh Watler Development
Board, and Akhtar Ahmed, from the Press In-

[ormation Department in Dhaka, made a deal
with the boalman (o go up near the border
despite reports of dacoits and smugelers.

We moved out into the channel. " 1t 15 miles
TLwo mullon cubi
feet of water a second are passing by; it could

IH' .4 milhon 1noa lew |'Il'-|:l'||I:-. HNnce the

nirrnss. " Rahman said

Assam I:'i.EF||II'iI]:lJ-'.1‘ in 1950, the sediment has
slowed it down.” Faznl took his tea glass,
dipped it into the river, and drank

“The water is ot its lowest in February,'
edic] Rahman. " When the snow in the Himala
vastarts to melt and the rains come, 1t rises and
15 at 1ts coldest. It 15 high in June and in Sep-
tember, after the monsoon,

Cinan island near the maddle of the fiver six
newborn turtles stood, wondering whether Lo
take the ]_||!II:I|.-'_I.' [|-e are a delicacy to Hin-
dus.” Faril saicd, "ol not lor us Mushms.,"

T hesinnd was [lat and sandy, without trees
or grass. A man named Rashid invited us into
his home. He held a little girl with big round
eves and a ring through her nose. "1 sell bam
boo, which | bring down the river from the
border,” Rashid explained, “but mv life is
waiting for my submerged Innd, that of mv
[orefathers, to return. Soon the water will be
up bo myv walst.”

We headed downstream
come up
arange over the sand and the tree line in the

The wind hod
The sun was about to set, bright

west, The current was swilt, but the wing was
in mv face, The current carries a boal down-
strepm, but a sirong wind ¢an carry it up,

At Sirgipani, Mohommnd Babar Ali, a
VOUNE engmmecr M wire-rim giacses, stood on A
concrete-hlock jettv. He said,
ave the town.” He pointed to small twisting
currents in the water. " Erosion takes plac
from the water up, which is chamcteristic of
this river. The strong undercurrent
like a cvclone, eats at the soil, undercutting the

Char job 1= to

UWIsTINE
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CoAX COMES TO SHOVE: Market-bownd
Aszamese villogers gulde a water buffalo
cart across an embaniement nedar the Ban
gladesh barder. A woman's urmbrella sig-
nipls the bepinning of the monsoort. When
the Brohmoputra loods this road, rires
become more wsaful as toys. ““The river
has a domain of its own, " ong man told
the author, "ared we muist respect it"

hank. It is difficult to detect until, maybe, one
day before it gives way," A group of men stoodd
next to single blocks of doncrete, eight feet
sapuare, @ thousand pounds each

Shantosh, 22, had a mustache, curly black
hair and rotting teeth. "1 was a farmer, but
one day when I came home, my house was
gone.” He joined his fellow workers. Eight
men wrapped rope beneath the concrete slab,
ran i pole beneath the rope, and lifted. Their
bare feet shuffled along the shore as they sang
“Push, push Mohammed/Lift, lift Habib/We
can do it'We can do iWAllnh help us/Allah give
us strength/Mohammed is his Prophet/Peace
be unto im/Lift, lift, we cando "

At Gaibandha, Mohendra, a Hindu fisher
man, stood next to hiz narrow boat. *Seven
days ago we made an image of Sannyas, He
lives in the water, and we pray to him for a

04

o
-

o

good catch. Sometimes we make a beautiful
girlof clay, a4 Ganga Puja, and an image of fish
on eitherside of her, We put it on our boats and
prav to her. I 1 succeed in my fishing, 1 will
make a Ganga Puja.”

HERE ARE NO BRIINGES across the
river in Bangladesh, The ferry stop
at Aricha;, where the Ganges
and the Brabhmaputra meet, was
jammed with tricks, people, and
rows of wood huts. The ferry’ s horn shrieked,
and we ran through the dust Lo the ghat, or rniv-
er station. The ferrv was four decks high,
made in Denmark o 1980, There were 30
trucks on the lower deck and hundreds ol peo-
ple above sitting on plastic chairs and on the
floor, There were soft drinks and food in a Kel-
vinator freczer and an l.l|JLlL‘I.'-I'_'iEL"1h deck on top.

Nalional Geographic, November 1088



[ renlized | had taken a similar ferry from Ger-
many to Denmark years before

As we crossed, the ship's master, Saleh Mo
hammnad, explained hs job,
way Lo go by the color of the water. The darker
itis, the deeper. New 1siands appear and chan
nels change. 1 po where the river lets me.”

Uhe control room was clean and modern,
['he service began
in 1964, 1 started out as an apprentice,” said
“1 have been domng this for 12

with the latest equipment

Mohammad
VEAars The [ Ty Imakes eight o ten 'I'i]"" il
day."” he said

Sadarghat, on a side stream, is the old port
of Dihaka, the capital of Bangladesh, The wa-
ter was thick with oil. Hundreds of small craft
plied the river, each with a boatman who pro

pelled and steered with a smple long oar. One

carned a lonewoman whose white vetl hlew in

Lowg Jotrney af the Brafimapuiva

“T yudge which

the wind. Others were stacked high with
barrels of oll and coconuts,

Everywhere there were men in long skirts,
the descendants of ancient Arvans and Arab,
Turkizh, and Burmese tronders. Long boats
with masts 30 feet high and giant square sails
Howed majestically upstream. Nearby, chil
dren bathed, mon walked down planks with
wicker baskets of coconuts, melons, and
sijuash

A muezzin called the fathful to praver

lhefe were 8 hundred men inside a small

:I1-IiI!:-l.]|JI'. i.l|'1-l| |.||.I::.-i|.|.r. '||III.'!TI' were ten -'I.IJII-j-IJll.r

mare. A singing beggar with one g rolled
over and over, moving his bowl with him
'hree women fixed dinner in metal pots overa
fire. The smell of mango, diesel fumes, and
sprices filled the air

In in upstairs room of his home B. M




Abbaz, one o

Lthe country's water expoers Bolad,
wined the moisture from his glasses. “Tf we fectionnt
could only dam this

MOy MNearly 60 PR T { o 0L FIC)

| bt we have nio Lk s
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Lhere 18 not enouen water, L e B eris e

We répched Chitthgong, on the B nen pulledd on
ral As we walled toward the water, kK
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they rose in the air; and their muscles glis-
tened. A gquarter mile out an old rusting trivw |-
er, Lhe Hatia, waited. “Thirty years ago 1 lefi
Sandwip for the frst time,” Belal said. "1
is the same." The boat rocked siightly. The
evclone season had not begun. The tidal waves
would come later. after the monsoon.
Captain: Shamisul Huda had a long thin

Long Jowrney of the Bralimaputro

COING AGAINST THE CURRENT, Bangladeshi
bowitment south of Chandpur carry bundles
of fute upstream to Narayanpanj, Near the
end of {12 journey, the river [oses its name to
the Granges-Padma and Meghnao Rosers, but
itz waters dominate the Banglodesh delro
system, the world's lareest,

beard and a withéred right hand. *More than
60 percent of the seamen in Bangladesh once
came from Sandwip. They worked under
many flags, all over the world.™

We were joined by a man named Moham-
misd Islam. “1 am going to Sandwip and other
islands to settle land disputes, If the land dis-
appears and then reappears, it belongs to the
government, but former owners get prefer-
ence 1f it 15 reallotted.” Every year the Brah-
maputra shifts its course and with the Ganges
carries two bhillion tons of sediment to the sea,
more than any other river systemin the world.

Rafiqullah Chowdhury was an administra-
tor on Sandwip, “In 1872 this island was 425
square miles,” he said, " Todry it 15 93 square
miles.” He pointed to thatch houses a hundred
vards back and ten feet above the water,
“Thev probably will not be there in July,”
Waves slapped hard at the bank beneath us,
turning Sandwip into silt,

I asked a man with a beard and a skullcap
why the bovs around us were not in schoal.

He shouted back, “Food first, schoaol
next.” He put his hands to his mouath, and his
angry eyes stared at me. A hundred people
crowded around.

“Our people must hive, and to hve, they
must fight the sea, " Chowdhury said. In No-
vember 1970 a tidal wave roared over Sand-
wip;, killing an estimated 40,000 people,
"When the waves come, the winds are 100
miles an howr, the waves 20 feet high, and they
often come-at night,” Belal said.

Night came. The black sky was filled with
white stars, crickets, quiet voices. Palm trees
rustled in the bresze.

Two days later the waler fell over us, and
the trawler shuddered agninst high waves.
Near shore the Bengall boatmen, chanting as
they rowed, brought loads of passengers, van-
ishing between five-tool waves as they came.
People frantically climbed aboard while oth-
er= jumped down into the boats. The boatmen
lifted the babies by one arm and passed them
high above the water to men on board. Others
bailed water, evervone shouted. A host filled,
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and the carsmen pushiéd people back, and
inother boat arraved Babie Were passe
ovierhead, people pushed, the sereams contin-
ged. T umped on. The belmsman stood (n the
wind and called out to Allah. The people
pnraved in unison, andd we mode the wavies,
turning, falling, ghiding., On shore agaon 1 <
in the sand and buried my head in mvyv arms

i KHULNA | caught the " Rocket
service, #n =ant orange pacdls
wheeler, through a labynnth of
willerwavs toward Namvanganj
12 miles from Dhaka. A few hours
laler 2 young boy came by selling pulfed nice
ind coconut that ke carried in a wide metal
AT On N8 'I||_,;.:|_ H-: :rl.l'j "_-ri::l.l s il wlnit
teeth. His name was Mohammad Flare), He
eald he was 12, but he looked about 5, "1 work
n this boat. T have for six months,”™ he said
“What about your tamilvr
"My father died six vears aso
"“What does vour mother savy
"-|'u' lfil | three o pve p 4
[ put down my pen.
Wi lived next to the nver,” Mohammad
. "My sister lives with neighbors now, |
make 20 taka |65 cents]a day, and 1 give ten
the Family to buy rice for her.”
“What did vou do befare s
“1 was a porter for three years. Before that 1
Heln't do anvihing. My mother worked and
hrought some money home."”
He had toreturn the lettover food to the man
ne worked o
“What is thas for? bhe asked
Baksheesh—a 1 b my puide Akh
'he boy smiled and wrapped the money in
the new ungi someone hod siven him
Thut might 1 walked nround the boat, step
DINE OVEer Tmins R DIy HEETMNE O KAl
|§- [ |-'_. |-I|' | ool mot Duarl -1'l|.llil.ili'l'::.".:|
Before dawn we arrived m Chandpur, and
[wakit [IALS &H mysternnusly m the o irl, T hee
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DOWN
IHE

CAYMAN
WALL

By FUGENIE CLARK

FMROUGH A GIANT unaersea len the hubhli

window of their small submersibils [ri=seT]
BEErS INEPeC 1hE =0T face of the Cayman

Wall, a4 submarne ezcarpment that i< part of

I.:-:.==||| Cavman Island m the Caribbea

The recent development of small, relatively
mexpensive submerstbles has revoiubionzed undersea
exploration almest as dramatically as did the Agqua-Lung
four decades ago. Moreover, sciiba oear 18 restncted Lo
those who can swim, whtle submersibles can accommao-

ile all, whether research sowentists or toursts. 1 his

fant-lone cralt, il by Perry Oceanographics, rries
two pailssengers in the lorward compartment and & pilot
1 the connine tower above, 1t has & depth hmit of &

Lhousand feet and usually remains submerged [or aboul

eight hours, Compressed-air tanks, batteries, and
Fallast hang beneath the preszure hull, YViewed from i
digter submeéersible, the eraft hovers at 300 feel near
strands of rope sponge, lower left. The cvlindrical object
m the lower forepround is o combination viden camern
ind 35-mm =till camera

[huring ayvear's research on the wall 1 logeed more than
A4 hunored hoars on dives ranegrne from 8 few hundeed feel
to 3, 200 feet, the latter in & crithl of heavier design (puge

. The | vies revesled an extraordinary workcl. 1 he wal
is & great laver calke of life zones, with widely differing spe

it

e iliscoviersd several new I.|l|'- and speches and obhserved

thiers in their netural surroandines for the first time. The
cenes that follow provide a partralt of one of the most
eautiful and hizarre habitats for marine hife that I have

ENCOURLENED ITh «£ YEILFS Of UNOETS8H reseanrcn







Marine binlogst EUGERTE CLank teaches gt the
Limiversity of Marviand, Her most recent NATION
AL GEOORAPHIC article, " Sharks at 2.000 Feet, "
appeared in the November 19

=
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EALTY BEHIND HAHS, A
green-handed Foly
(right) tnkes refuge
benealh thee protective
stinies of & red rock
sea brchin m the shallows at the
top of the Cavman Wall. Pho
tograsher David Doabilet, a
longtime associate, calls this
poaby “the most outrageously
colored Tizh in the Caribbean .’
Yot it is rarely seen, for it is only
about an inch and a halfl long
anil lives in the surf rone close
Lo shore, where [ish are rarely
l-'l-.|-|-21'l| :-I.-’.' Another shallows
denizen, a tiny flag blenm
tabhove) arches from its burrow
i feed. Cavman lelanders call
this area the iron shore, [or the
brownish seaworn coral that
[rms (L5 hieaches

Challenging 1ts own image,
anather blenny (above left)
ltimgEes at B small mirror placed
outside 1ts burrow by Doulilet
*This was probably a male,’
ravid reports, " Normally they
are very shy. But even in the
tinv world of blenntes, thare
spems to be something called
machismo,

Multiple prms outstretchisd,
an anemone (left) chimes to A
cinder block while feeding
on plankton and small fish &t
A depth of ten feet, In places
the s&a is often 5o calm that
clouds can be clearly seen [rom
ander waler

Nutional Geopraphic, Novembey 1088









Atlantis |

150" max

P 1205

1L s

Pisces []
3. 260" mas

ATARACT IN STONE,
the Cayman Wall
drops from the west-
erm shallows of
CGrand Cayman to

i, 200 feet three miles offshore
Partions of the shedr, uppeer face
of the wall may have eroded and
fallen down to form distinctive
“haystpcks™ at g level between
GO0 and 1,000 el

The wall can be divided
roughly into four zones of life:
reed, wall, havstacks, and deep
Bathed in bright Canbbean
sunlight, the reef abounds with
cornls and fishes, including
(top right) barracuda, stingray,
parrot fish, and gnrden eels. In
dimmer reaches the wall curves
in sharply. Here hives an im-
moense variety of sponges: tube,
elephant ear, ginkgo-leaf, rope,
harrel. The hayvstack 2one, with
even less Hght, 15 frequented by
sharks, starfizh, sen whip corals,
and umhbrella-shaped crinoids,
kirk of sea urchins. Here too Hes
the wreck of the freighter Kk
Pride (pages 716-7)

Below, in the fourth 2one
known is the deep, the sealloor
banks gently for three miles in
the Deep Islund Slope, then
plunges once more (o 3, 200 feel
Lacking sunlight of any kind,
the deep is home to a variety of
strange spectes, such ns the
eookie-cutter shark, the colfin-
fish, the triped fish, the spiden
armed jellvfish, and a swim-
mimng sef cucumber, which o
me resembles a pink Michelin
man. Three submersibles ex
plore the wall at varving depths:
dilgntes 1, Perry (PC), and
Prsces I

south of the deep zone the
seabied drops off 1o a 24,7 20-foot
nbyvss kntwn as the Cavman
I'rench, the deepest hole in the
Carnbbean,

*See " Window on Earth's Inter
o, v Hobert 1D, Ballaeed, with
photographs by Emory Kristof, in
the Aungust 1970 GEDGRATHI
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OUR BUS of the sea, the
28-passenger Atlantis [
takes visitors on a
one-hour dive to depths
of 150 feet. Such dives are so0
popular that 46-passenger sub-
mersibles are now operating in

Barbados and the Virgin Islands.

Others are planned for the







OUTING A KILLER, &
school of crevalle jacks
turns on a great barra-
cuda that had attacked
them moments earlier. Closing
ranks, they forced the barra-
cuda to retreat. Although fish

have no expressions, these jacks
outraged.
Barracuda often feed in eve-

er fish tend to be confused. This
one attacked at midday when
the jacks were a well-organized,
cohesive unit. The entire
episode, which Doubilet photo-
graphed at a depth of 40 feet,
took only six seconds. A small
bar jack, just behind the barra-
cuda's pectoral fin, stayed with
its host throughout the

ning light when schools of small- encounter.

DAVID DOURMET










IANT AMDODNG GIANTS,
an elephant-ear
sponge (left) spreacls
its 15-foot-wide
"fan" above an out

cropping on the wall at a depth

o 250 feel, Spying Lthe aponge

on A dive in a Perry submersible

mlot Courtnev Platt returned

with souba gear to photogranh
the animal. He was peoompnn-
el by his whaf L DIV, SEen Al |r_'|_'r
holding a flachlight

"1t was the bigeest elephant-
ENT We (1 OYEDr SsErTn - e B T

LOUTINEY ., & VELETAN Of IMare

than 2,000 dives for Research
subimersibles Lid, (RS, awner The size of the sponge shows wall at a depth of 120 feet. A
of the Perry. At that depth we how well protected marine life is  brilliant orange elephant-eaz

didn't waste time; we were there  at such depths. Even if 8 hurri- sponge stands framed in shrub

10 Aboul Nve minules, just long cane was raging on the surface [Ke gorgoman corals. Schools ol

enough (o photograph the the elephant-ear wouldn't blue chromis fish swarm arcund

sponge, Lozy s lamp gave u Bucioe ['wio other types appear n diver pmsed abovi

EnouEh visiblity, whi ! L upper right, rope Sponges Black hoad over a magents
stribes exposed the il : ) ind & sphercal sponge oody distinguishes a blackcap
biel the flm couldn't pick w A garish forest of sponges and  basslet, seen feeding beside an

the colors, theyv wert LAt carals (Lop) sprouts from thi orange elephant-ear spongs

avean Wall




EVUURING & (TeASUTE

n spiny lobster
[right) cracks a rare
dhit shell with its
oywerful legs and
mandibles to get at the mollusk
inside. st shells (left) in pertect
condition bring hundreds of dol
lars m the collector’s market, A
venl near the bottom edee of th
hell allows the Hushinge of
wiste water., Mature shells av-
erage [ive inches in diameter

[ty some 3,000 dives |l||ll| a2l

Resenrch Submiéersibles Lid
have abserved anly 20 live st
chells and a dozen dead ones
They retrieve the latter, some
with shells destroved by spins
labaters and others dead of natu
ritl cadses or victims of some un

- . " [} . - [
known oredntor that leaves the

nay I
| L

bierraphed this lobster at a depth

hell intact Courtney Flatt

F Al 1e

I.I:"_ :|'-_|-r|--.|-_|||-|.|[.. I

nine-foot-long tube sponge [be
|1 i
VOaTEET b TS ST

i tangle of rope
sponges at a depth of 300 feel
['o me the sponge belt is th
mast color{il area of the wall
some tube sponges come in
shades of roval purple and cling
(o the wall in upside-down brciul
quets. Festoons ol rope sponges
n bright orange, mspberry, ol
vivid vellow dnp fron the rmock
[ace down over green, violel
ad brown giant bareel sponpes
]. :_ 3 i:'- e O ATITE ,_.|,.|_|i|__.|..,_..:“
ponges, Thelr surinces ofien
fraved with cracks ancd holes
hang like the remnants of velyvet

UFEaEn :I_ i ||_-.| i |_|‘| B I
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HOSTLY HULE of thi bined lighting power of the
freighter Kivk Prude hulbs was six tirmes the intensits
Heft) hes heeled ovel ol & standard Coast Guard hight

to starboard amid house, Kristof then suspended a

the havstacks at & Hoat above each ol the two sub-
depth of BOO feet. Durimg a 1971 mersibiles and positioned them
storm the vessel left Lreorpe on either side of the wreck. Al
lown harhor on Grand Cayman  the moment the picture was tak-
and struck the reetl. Attempls to e, ane al the twa fioats fadled to

zave her failed, the crew aban ignite, but the lght from the
doneid ship, and she went down nther globe still rank< as one of
st off the Cayman Wall, Her the most powerful photaflashes

whereabouts were unknown un ever sel ofl underwnter

tl 1985, when R5L pilot Stuar Grossamer parasol, a stalked
Mailler discovered the wreck by crinoid (below left) spreads e

hance on an exploration dive feathery nrms 1o catch plankton
Twisted davits and buclkled ant] other food particles dnfting

superstructure plales attest (o in the water at a8

Lhe ship's violent end. Amid the depth of B0O feet
i

AENES T H

wreckaee on deck e two fire Ao known ns

hoses with which the crew tried sea lilies, stalked FROJECT
in vam to pump the ship free crinoids are reint

of water erl to sei Urchins
[0 titke thi= remarkable pic ctarfish, and sea

lure, photographer Emory Kris eumbers. Fos

tal and his colleague Alvin 1l records date

{handler used two submersi this family of
bles, one of which appears with stalked crinpids back as far as
a light at the bow on the far side W0 million years, and they ap
of the wreck, To illuminate the pear to have changed little since
wreck itself, Knstof filled & pan that time. They move across the

ol deep-sea glass Hoats with twi ocean floor by loosening their
dazen Hashbulbs each, trniggered erip at the base of the stally, Iy
ey & photoelectric cell. The com-  ing flat on the battom, and pull-

Ing themselves: along by means
of their irms. The pace i1s un
hurried; an enterprising stalked
crinoid may move all of ten feed
ih & weel. Others never travel
al all, and many have been
ohserved in the same spot for
three velrs running
Currousty, few observers of
the wall have ever seen a dead
statied crinold, sugFepesting that
the life span 15 extremely long
and slow. Toun=zts on board an
B51 submersible peer throuegh
the bubble window (left) at a
paut of stalked conmds. The
craft are highly maneuverable
andl abservers can gel Hterally
within inches of subjects for

entific study or :-'II:I-'_-IL:[.:'.|_'||'_-'..

Lhrsens Ehe Cavman Wil e b &



: W DERSEA BANOUET
af Tish heads nnd

Tl il (abhowve) draw

Lelepth of A thou
ard fert among Lthe hovatacks

A

tour-fook-1i N Ereci MIOTEY

gel, here turned pale vellow by

the submersible’s poweriul
Noadlizghts, slithers across th
hait bag beneath the legs of o
scter orily, Clusters of brighi
e |I|' Waler 'i||'|.|.|' et 5K
yvBatt five tnches long and re-

embling 4 bunch ol carmot

yuad tied at leit to
ni=ter. We stmnply
lumped the '.'!'I-'Ii hait bag on
thie hattom hirt

.
| II | ¥ - || H i
..Ill LY -l i -I- IIII: LoERLRdy "

sneel hield onto

bottom, switching off
mersihile’s floodiights lor
nour or 45 minuies

the faint green shin

gL sticKe LD sugpes

ettt vad mitracbed

s ."I !II-I- IIll':.- EaS B

weils Tar greater thar
o suggests. In additiog
5 EA -'||.I|.I

SErp DL sSTARTIISO, OO

and queen shappers, all

which darted awav, making

Lthem difficult o photograph

We also saw o hupe six-gilled
ut couldn’t zet a good




ke
to irock spur 730 feet down
I'he four-inch gorgontan cap
tures plankton and other smal
prey with tulted tentacles, stings
them; and eats them

The deep-diving submersible
Pisces I (right) carries a piliot
il two passensers and can
reach 3,280 feel. "1 he manip
wintor arm lets the prol retrievs
||I||'-'I s Iromn II 4l r]l'l'l' rh'

lAree Giack “clew . o lefiover

from work for the Navy s s

LOrpedo-rec oviery device
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MISSION 10O

MARS

By MICHAEL COLLINS ruistes saniosian contnarme soceT
Pl"ill'['-'g!"di"l'lh |1|:'r ROGER H. RESSMEYER waeumn

Hlustrations by
PIERRE MION and ROY ANDERSEN

HE BLUE-AND-WHITE EARTH is gone now, its rem
nant a mere pinpoint of hight 10 their window, and
dimimer than Venus: Their destination, out the
opposite porthole, s a plump red beacon, larger and
e inviting as Lthe weeks go by

Fhee crew enjoyv discussing these impressions
with one another and with Mission Control, althouirh with a ten-
minute time delay conversation with Earth i= becoming increasing-
Iy stilted. Evervone ls proud of the fact that—at the halfway
point —they are all strong and well, phvsically and mentally. Even
Livetr plivnts seem to be thniving

The decision to launch them had been long and tortuous, its roots
as old as the telescope. For centunes astronomers had marveled at
the fuzzy red ball in their evepieces and lavished on it thedr most
fanciiul dreams

Intellizent beings lived there, thoy theorized, digging long
strasght canals to bring waler to cities hidden indesert oases. Later,
when the likelihood of a lifeless planet crushed these hopes, there
remained a special fascination with our planetary neighbor, in
many wiys the closest thing to an Earth twin in this solar system

Unhke the other planets, such as the gaseous giants Jupiter and
saturn, Mars seems fnendly, accessible, even habitable. Asauthor
James Michener put it: * Mars has played a special role in our lives,
because of the hiterary and philosophical speculations that have
centered upon it. I have alwavs known Mars ™

I grew up not only knowing the place but also wanting badly to

Blazing the rrail for o piloted mission to Mars, a Soviet probe
will reach 1 7-mile-long Phobos (left), larger of the planet’s
two moons; in the spring of 1989, Former astronaut Michoel
Colling describes a possible scenario for a L. §.-Sowviet manned
vovage tn the veor 2004,
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Tempting target for a Mars
landing: Valles Marineris, the

huge canyon system named for
the U. 5. Mariner spacecruft
that spotted it in 1971, Stretch-
ing 2,804 miles along the Mar-
than equator (fircing page), it is
ten times as long, as much as 24
times as wide, and three times
us deep as Arizona’s Grond Con-
yon. Nearby channels {below)
show patterns thot sugpest
colossal volumes of water once

flowed on Mars—in an atmo-
sphere and climate much closer
to Earth's than the tenuous,
Arctic-like conditions thot pre-
vkl today,

Among the gquestions a scien-
tific field trip might answer:
When and why did the atmo-
sphere change? Dhd life arise
before the change occurred?
And might remnants of that Life
be preserved in the planet’s dry
riverbeds?

734

gothere. My trip to the moon in 1969 aboard Apollo 11 served only
to whet my Martian appetite_

I felt a little bit closer to the red planet last July when I traveled
to Baikonur, the Soviet launch site, o witness the lift-off of an
unmanned craft to the Martian moon Phobos—the first of several
stich probes that will culminate in humans on Mars,

What would be involved in such a stupendous voyage? When
and how might we reasonably expect to go there?

E HAVE LEARNED MUCH about this seductive

planct. Because Mars 15 half again as far from

the sun as Earth, it 15 cold; surface tempern-

tures may reach 30°F in midsummer but generally

are in the cruel sub-zero range and dip as low as

minus 200°F. Both poles are covered with ice caps that change size

with the seasoms. The ice, formed from both water and carbon
dioxide, has been called * frozen club soda "

The thin Martian atmosphere is equally harsh—almost all car-
bon dioxide, with just a trace of nitrogen, argon, oxygen, and water
vapor. Its pressure 15 so low—the equivalent of Earth's atmo-
sphere at an altitude of 100,000 feet—that human blood would
botl. When our crew members eventually hike on the surface of
Murs, they will be protected by pressure suits, They still may have
to contend with high winds that produce dust storms lasting for
months and creating a pale orange hare. Their mobility should be
helped by the weak Martian gravaty, in which they will feel only 38
percent of their normal weight.

Author MicHakl Coriins piloted the command module Coltimefig on the
triumphant flight of Apalle 11 to the moon. A trustee of the National Geo-
graphic Society, he recently published histhird book, Liftefl: The Story of
Amervica's Adventure in Space. ROGER . RrssMEVER, fiunder of the San
Francisco photogrephic firm Starlight, photographed the May 1988 article
“Supernova—Death of a Star” PrErRRE Miow and Koy ANDERSEN are
frequent contributors of art to the magazine.

National Geographic, November 105§
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] “"We should go to Mars together,” soon begarn -:e'ndl'n,l.', data to

Mis

TIO0M

Mvs

writes Roald Sagdeev (above
at left), distinguished director
of the Soviet Space Research
Inafttute, who hatls signs of a
growing hond between super-
poweers in space. His colleague
Georp Managadze, at right,

is a principal scientist on the
Soviet Phobos mission, which is
being aided by a NASA tracking
system in following the two
experiment-laden probes. And

last summer, in a I.'-III'I‘iI'.lL‘r'LTI'.IEI'E

gesture, the Soviets invited a
4 I"lllrr II.': I"||I]r| l!lr.l I_ e “|!1_|.| P Py S

including author Mike Collins

[o long-secret Baikonur Cosmao-

drome in Aazakhstan to witness
the Phobos lounch.

Blasting off on Julv 7 {top
left), the first of the two prohes

Flight Control Center in Moscow
(lefr), while the second probe
ftop), mounted on its Proton
rocket, wias readied for lawunch
o fudy 12

Due to reach Mars in early
1989, the spacecruft will mowve
on to Phobos several months
later—eventually swooping to
within 200 feet of the surface for
a slow-moving pass, They will
investipate, among other things,
whether the moon 3 an ogterolid
trapped by Mars grovity. heir
array Of equipment includes a
iaaer to VOporise .I-IL:I-iI'||:-: & Mmerte-
rial for analysis and a lander,
called the “Hopper,"” desipned
o conduct soil experiments,
then leap some 65 feet to a new
location




They will find the topography of Mars not unlike the southwest-
ern deserts of the United States, except that it is devoid of visible
plant and animal life, The monotony of boulder-strewn flatlands is
broken by spectacular mountains and chasms whose dimensions
dwarf terrestrinl features.

For example, Olympus Mons is the tallest voleano in the solar
system, three times as high as Mauna Kea and covening an area
about the size of Montana. Valles Marineris, a system of canyons
near the planet’s equator, stretches for ten times the length of the
Grand Canyon. As on our moon, impact craters and volcanoes
dominate surface features, but
unlike the moon, Mars shows
clear evidence that copious
amounts of water once flowed
over ils surface

wcientists believe that at one

time Mars had a warmer cli-
mate and much denser atmo
sphere, laden with water vapor.
Running surface water carved
oul networks of channels, and
the planet could easily have
harbored life

Later on the #Atmosphere
thinned. and ice-age condilions
prevailed. Today some waler 13
frozen in polar ice caps and per-
haps in ground ice. The where-

abouts of water will be a prime
concern of the landing crew

Detailed knowledge of the
red planet comes from data col
lected by two unmanned Viking
spacecraft that mapped the en-
tire surface from orbit in 1976
Thevy also landed and analyred
a small amount of Martian soil
They found that the sl pro-
duced oxvgen when waler was
added —a possible sign ol dor-
mant organisms coming to e
But scientists concluded that it
was a chemical process rather
than a binlopical one. If life ex-
ists on Mars, it probalbily is near
the ice-covered poles or-in hol
lows of drv niverbeds.

Some scientists feel that even
ure to find life on Mars would be important. As astronomer Carl
sagan put it, ' 1T Mars 15 lifeless; we have two planets, of virtual
identical age, evolving next door toeach other in the same solar sys-
tem: life arises and proliferates on one but not on the other. Why?™

Owr journey to Mars carefully considered the fact that Earth,
closer to the sun, is arbiting faster than Mars and overtakes it about
every B0 davs. Thisinterval determines when any mission departs
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Earth for Mars {the launch window) and when it returns, in order
L consume the least rocket propellant

The minimum-energy path would have involved our crew in al-
most seven months of outward travel, await at Marsof avearand a
half for the two planets to realign themselves for the return, and a
six-rnonth voyage home —a total trip of more than two and a half
yvears, We have reduced this to less than two vears by the stratagem
of swinging by Venus to use its gravity as a stingshot to speed up the
spacecraft, at a slight increase in fuel consumption (pages 742-3).

But far more than fuel is at stake in determining flight duration.

In an emergency, astronauts
in Earth orbit can return to ter-
ria firma within an hour. Even
the moon 15 no more than three
days away. Bul & vovage of a
couple of years imposes new
standards of performance and
reliability on both ¢rew and
machinery. No haspital, no re-
pair shop or grocery store, just
month after month of black sky
and, at times, o face on the
TV screen.

A little anthmetic demon-
strates the enormity of the sup-
ply problem.

Each day the average man re
quires about 3 pounds of food, §
pounds of water, and 2 pounds of oxvgen for a total of 10 pounds.
(Most women consume less, a point in their favor in considering
any long-duration mission.) On a two-and-a-half-yvear trip eight
men would require 75,000 pounds of food, water, and oxyvegen. And
that includes only water for drinking, with no allownance for show
ers of lpundry — clearly intolerable.

To avoid the weight penalty of dumping wastes overboard, our
crew trecycles all hquoids. Wash water, cabin humidity conden-
sate —even urine — are purified and used again for drinking

Similarly, exhaled carbon dioxide is used along with sunlight
and waler to make food for plants, which help produce oxvgen and
food in return. Solid wastes serve as fertilizer. On this Mars voy-
age, however, the plants are ‘only experimental; their health de-
pends on the complex interaction of microorzanisms whose
behavior is far too nsky for the first expedition.

YSTEM BV 5¥STEM the Mars spacecraft demanded a new
standard of reliability. New ideas that offered to save
weizht or add performance were judeged against old
standbyvs. For example, new propulsion systems such as
lon-drive engines have not vet proved themselves as de-
pendable as hquid-fuel rockets. On Earth nuclear power plants can
be shut down for periodic repairs, but such maintenance in space
wuoild involve formidable problems in shielding,

A spacecraft needs not only power to propel itself but also power
to drive gyvroscopes, pumps, lights, and other machinery. On the
Apaollo spacecraft we genernted electricity by a clever device called

Mission Lo Mars

A Mars watcher at Lowell Obser-
vatory in Flagstaff, Arizona,
keeps an eve on the red planet,
visible through the dome’s open-
ing, with the historic 24-tnch
telescope (focing page) built for
astronomer Percival Lowel] in
1ad, Based on his observoa-
tions, Lowell theorized that
Muars was populated by intelli-
gent beings who built canals.

To communmicate with mis-
stors to Mars or other distant
locations, NASA’s Langley
Research Center in Hampton,
Virginida, tests a collapsible
parabolic mesh antenna (above)
that can be stowed away for
launch, then unfolded and

deployed in spoce.
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the fuel cell, which combined hvdrogen and oxvgen to produce
electric power, with drinking water as a by-product: But a Mars
expedition requires many times more energy than an Apollo jaunt
to the moon, and for much longer, bevoned fuel cell practicality

salar energy presents similar problems, Solar panels, composed
of many small photovoltaic cells, convert the sun's energy directly
into electricity. They power most satellites. But on a trip to Mars,
traveling farther and farthér from the sun, the power produced by a
solar panel would gradually be reduced by more than half. Consid-
gration was mven to using nuclear power to generate electricity be-
fore the final decision to stick with salar.

such tricky problems are at least susceptible to engineering anal-
vsis. Not so the single most important component: the human
body. Inspace the full range of health factors comesinto play. Plan-
rers must consider not only nutrition and disesse but al=o radia-
tion, cardiovascular chanees, musculnr deconditioning, the
psychology of 1solation and confinement, and —perhaps most seri-
ous of all—a wenkening of the hones known as demineralization

Uuar crew members were subjected to the most exhaustive tests
medical science could devise. But as Dr, Arnauld Nicogossian,
NASA'e director of life sciences, points out, “Never before has
medicine been called upon to certify that an individual will be
healthy enough to perform for two vears after the examination.” In

that time chances are that a'case of appéndicitis or a kidney stone

May AppPear,

Unce I asked Dr. Joseph Kerwin, a Skvlab astronaut and physi-
cian, what he would have done if one of his mates showed signs-ol
appendicitis. V' Strap an ice bag on his bhelly, give him some antibi-
olics, and come on home,” he replied. On g long-duration Mars
tracjeclory, the ice bag and antibiotice might have to suffice

Our craft has n well-stocked infirmary, but surgery will be limit-
ed to elementary procedures, and welghtlessness could complicate
those, such as stanching the flow of blood from an incision
or wound (Condinued on poge T4T)

Mizsion io Mars

A key component of a Mars mis-
stan will be the aeroshell—a
shield that slows the spacecraft
by using atmospheric drag
instead of costly fuel. Its oblote
shape makes it easier to steer,
says NASA’s Paul Siemers
(below left), who holds o small
model of the craft to be tested
on upcoming shuttle flights. A
space station model sits behind
hiim.

To study the vehicle’s commu-
nications system, NASA's Tom
Campbell positions a model in
Langley's echo=-free chamber
(facing page). Supercomputers
simulate flow patterns (below,
rop) and other effects of gases
that would strike an aeroshell

fbottam) in the Maortian
atmaosphare.
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OUR MISSION

LONG MISSION
FUEL EFFICIENT 31 MONTHS

SPRINT MISSION

SHORT BUT FUEL COSTLY

15 MONTHS
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haul along. If vou drive yown trmetable, astronauts would b

miles an hour instead

three

Options

f 55, youl iget where vou ' re
Eoing guicker, but vour ga:
mileage drops. 1t's all g matter
ol trade-olis

The most fuel-efficienl routs
o Mars = a direct
(top left) taking less than seven

months each way but reguirimg

‘.'I'.'._"'I Loy

Lstey on Mars of n yerr and a
half —a round-trip exceeding
two and o half vears. “A real
ordeal,” savs the author, " 1ts
also more of 4 gambli

ger vou're out there, the more
sad things can happen.

sprint

'he fastest mute 15 4
IMSSLa, Which

round-trip to about 15 maonths

he lon-

limited to less than a month on
the surface of Mars—a relative-
by smuall payoff for the 30-to 100-
billion-dollar price of a Mars
ITHISE100

Hlasting toward Venus to ren-
dervous with Mars, the

journey preferred by the author

1 2-month

combine advantages

would

d

of both scenarios. By usine the

gravitational field of Venus to
gling” the »oviel-AmericaAn space
Erall toward ke desiination,

the mssion would achieve heces-
sary velocity while conserving
fuel, And the anding crew

coubd spend abonut 40 davs on the
surface

{ Marz before taking
the “long route

e,
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THE CHOSEN COMPROMISE 22 MONTHS

INBOLIND

AN LMD EN L REROEN P By NSRS (R0

v hile en route the tandem vehicle's built-in ascent stage
spacecrait would probably be (7) to rendezvous with their
joined &t the docking port crewmates in the orbiting
right). Another plan: swing the mother ships. The craft binst
ships around each other on A out of Martian orbit sepa-
Lether (bottom) to provide artifi. rately (8), then redock for the g
ial gravity for their crews dur- nine-month journey home (9) g
ing the long trij : £

Nearing Mars: (above; far . .
right) the Soviet and U. 5. ships
separate, then “aerobrake” o
reduce speed (1) and enter an
elliptical orbil around the
planet (2}, Maneavering into

circular orbits, the ships jettison
their acroshells (1), rece uple (4]
and target the landing site. Aftes
separating again, the crew's
landing vehicle descends to

the planet’'s surface 15), to be
[allow ed by the electronic mlly
gunded, unmanned lander (&)
contmning supplies and equip
ment After their 40-day sty
the crew launches the landing

F
-
- w

MW iesion Lo Miars






Escape from Earth orbit

[BING ATOP a pair of and dock with the U, 5. ship
escane rockel stages zome ten days into the journey
the spacecraft (left) envi The spacecraft (below

sroned Dy Mike Collins and includes an asrashell 00 feet in
other experts would be launched  diameter (1), a landing vehich
from low Earth orbit, rather for descending to the surface of
than from the surface, becanse Mars (2), habitation modules

of its size. Seen ot far left in dif- where the crew lives and works
[erent phases fepding 10 count- (51, tanks for fuel storage (4) and

clown — perhaps as soon as 2004 water (3), a docking tunnel for

the 500, J0-pound =pacecraf mabting with the soviel space
would be assembled at a space raft (6], and, at boltom, an
staticn, at left, from eguipment " Earth-capture vehicle™ (7) with

ferned aloft by unmanned heavy s own aeroshell. 1his smalier
1T vehicles chip would be used as a slorm

Heneath the spacecraft, eiach ellar agalfsE racliation trom
ESLApT s protected by an wolar flares and to reenter Earth
aeroshell and will be retrieved agroit AL journey 5 end, after the
IoT reuse, A similar >oviet gight crew members have left
cnacecralt, launched from thetr their mother ships

sprECe SsEalon, would render vors




Hazards of

a long voyage

HE WORLD WITHIN the

spacecraft may be the

yitimate fronbier on o
Mars mission. "1t would be an
enclosed hife-support sysiem,”
zays the guthor, “where nearly
evervithing s recyeled, so the
crew would be vulnerabile to anvy
arganisms that run amok.”

Personne] chotce would alsa

b critical. Colling suggests a
crew of four married couples,
assembled from around the
world. They would face prob
lems ranging (rom deadly bursis
of solar radintion to the more
subtle effects of Y space stress,”
such as irritability and depres
sion, Both might resull from
horedom, 1isolation, conline-
ment, or the homesickness of
spping Farth a< a mere speck
millions of miles away.

FIE &x

Experiments are under way to
have the crew decorate thelr own

living quarters, sleep in hassie-
iree resiraining :lE'li.'F".TII i'lﬂj;ﬁ-
and wark and eat at stations
custom-made for the "neutral

'I_:-|_|I:|]'-' ;'Jlf-.i.itil_l-]'l " of welzghtlessiess.

The medicat elfects of pro
longed weightlessness are cause
for concern. The Soviets, who
have logged more than 15 man
YEATS 1N space, Delleve that exer
CISE CAD manimaare Lwo L;.I!ﬂl'l'l-"”

effects: calcium loss in bones and
muscle atrophy, Another recent-
Iy detected problem

B possible
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wieakening of the immune sys-
Lem —mitieht leave the crew vul-
rrerable or impaired in accom
plishing their mission on Mars

AL MNARNA's Kennedy Space
Center, scientists study the mer-
it2 af “normal” exercize (helow
l&lt) versus electro-muscle stim
wlation (helow) —a passive lech-
mggue that could save electrode-
wearing astronauts hours of
drodeéry on a treadmill or row.
g machine

Mizsiomn bo Mars

HE MARS SPACECRAFT was assembled in factory "clean
rooms” that filtered out dirt and dust. However,
microbes pervade all equipment, and undoubtedly a
colony of them has accompamed the crew on the voy
age, Presumably no virutent stramns found their way on
board, but i1t 15 even possible that in the alien space environment
some genetic mutabions may develop and produce new forms of
bacteria the crew has never encountered before,

The crew's diet, essential to health, has been carefully planned
Because of weight limitations the mission relies on the old standby,
dehvdrated, prepackaged food.

Radiation poses a major concern. Human response to harmiul
radintion can range from nausea and vomiting to fever and death
Long-term effects, which may not arise until years after exposure,
incloude cataracts, tumors, and leukemin

Gzalactic cosmic rays, high-energy particles that probably origi-
nate in exploding stars called supernovae, constantly bombard the
spacecraft, but the amount of rndintion reaching the crew i= not ex
pected to exceed an acceptablie level. More threatening, solar flnres
sporatiically belch out from the sun, Their radiation could kill the
crew, if unprotected, within a couple of davs. Engineers designed
the spacecraft with a protective storm cellar, shielded by the vast
stores of water, oxygen, and propellant on board —all of which are
good energy absorbers

Another problem, though considered remote, is posed by mete-
orotds, which might be lurking near Mars because of its proximity
to the asterpid belt. Spacecraft shielding would stop sand-grain-
size pellets, and our eight vovagers have been carefully trained to
patch holes made by larger ones

Perhaps the greatest threat lies in the debilitating effects of
weightlessness on the human body. On Earth our bodies fight
agpminst gravity: Muscles stramm as we walk up stairs, and bones
miintiain their strength to support the weight of our bodies, On
the tnp to Mars, floating free, the crew's hodies have changed,

['l'."i-l.-.l'l-l'rl:l-il]i:.l?:tl'l AN enyvironmenl I.Jt'lii |'|.'l!' i.'l.['l_:-.-" |!|:rn:,r, OUF ANCESLOrS ITiIl!T i.l:
millions of vears of evolution

Al the enrliest onset of weightlessness their body fluids, which on
Farth are drawn by gravity toward the feet, migrated toward the
upper body. Neil Armstrong and Buzz Aldrin looked different to
me ofn our flight to the moon: Extra fluid reduced their facial wrin
kles and made their eyvies look sguinty and crafty. With no gravity to
compress our vertebrae, we grew in height by perhaps two inches

Although it didn't happen to us, weightlessness makes about
half of all space travelers feel sick for the first couple of days. The
symploms are similar to seasickness, with loss of appetite, nausea,
and sometimes vomiting, We still don't know why this happens,
and ground tests are not accurate in predicting who will or will not
be susceptihle

Other changes are equally mysterious. The body mistakenly in-
terprets increased fluid in the thoracic region as an increase in total
blood volume, and initiates a complex process to get rid of it There
15 an imitial decrease in blood plasma volume, perhaps due to hor-
mione secretions, which might atso have a diuretic effect. The body
spems (o sense that the new blood volume s too rich i red blooed
cellsand sets about curtailing thewr production in the bone marrow.,

141



Home 2 a habitation modale

(zhove} to technicians demuon-
striating training in the space
station mock-up at NASA's
Johnson Space Center in Hous-
ton. Designed o accommaodare
¢ight crew members in a pres-
surtzed, shirt-sleeve environ-
ment, this prototype lHnks
hahitation, laboratory, and
other modules using an inter-
comnecting node (opposite). To

mitke space travelers—who only

uppear weightless here—maore
at home, architects plan mod-

ules with an artificial “up and
down" orientation.

T48

Muscles atrophy if not used, and without exercise our crew's leg
muscles would wither during the long vovage. With no gravity to
pump against, the heart grows lazy and shrinks in size.

Exircizge does not eliminate the most serious health problem—
loss of hone density, especially in lower back, legs, and feet. Just as
the marathon runner may not need the heavy bones of a weight lift-
er, 30 the space traveler can function with a skeleton much lighter
than that of his earthbound twin. The body responds 1o weightless-
ness by excreting ealciom and reducing bone density, at a loss rate
that has been calculated at one-halt of one percent & month

Bones become brittle and be-
gin to fracture easily when their
mineral content 15 reduced by
25 percent, which might take
five vears in welghtlessness,
Tests of bedridden patients on
Earth sugpest that bone dam-
age may be irreversible after a
vear, Calcoom in the unne may
alsp lead to kudney stones, a
panfuland disabling allment to
encounter months away from a
well-¢quipped hospital

Muscle and bope problems
are the result of the condition -
weightlessness—not the loca-
tion—space. lHartifioiad gravity
can be introduced in space, they
should disappear. 1t is possilile
to wse the centrifugal force of a
rotating spacecrafl as a substi-
tute for Earth's gravity, How-
ever, spinning a habitat may create engineering and physiological
problems. It consumes fuel to initiate or terminate and it may be
difficult to stop a craft from nutating, or wobibling like atop. Com-
munications and navigation become harder. The radius of rotation
may have to be large, perhaps a hundred feel or more, or the spin
ning might cause dizziness and loss of balance.

MARS CREW FACES one final hurdler the psychological
double whammy of prolonged isolation and confine-
ment. [solation from all they have known before; no
familv, no trees, no valleys, no waterfalls, Out of the

windows, month after month, the same black velvel
dotted with unblinking stars; enly the almost unmeasurable
change in sun, Earth, and Mars as the mission unfolds,

And confinement: Noway to escape from the cloistered daily life
of the spacecraft. No way 10 avoid looking at the same walls, no
wiy Lo escape from the same repetitive tasks—or from other crew
members. The interaction between individuals may be the most
crucianl fnctor of all, as months of boredom create frustration and
hostility, Tollowed even by mcapacitation or violence

Perhaps the closest analog on Earth is wintering over at an Ant-
arctic research station. For the scientists and their supporting staffs
the prohlems often result in “cocooning,” a form of withdrawal
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To supply enough food, water,
and oxygen to support an astro-
netiet indefinitely, scientists at
the Kennedy Spoce Center exper-
tment with crops grown in a
hviroponic environment ingide
i sealed chamber {opposite).
The search goes on, says project
sclentist Bill Knott, standing,
but so fur dwarf wheat looks
promising. “I1t's productive, fost
growing, and short.™

I'n 1990, eight volunteers will
o behind sealed doors for two
yvedrs at Biosphere IT (prototype
abowve), a private research proj-
ect in Orocle, Arizona, exploring
closed [ife-suppaort systems,

Cases of violence have been reported. Under such conditions; orgs-
nization and compatibility are of paramount importance.

Similarly, reports from long-duration Soviet space flights tell ol
tiffs between crew members, with participants in two-Imin crows
pouting at either end of their space station

HE SOVIET UNION has made an impressive long-term
commitment to space exploration, with a steady, ag-
gressive, well-funded program that includes going to
Mars. (See NaTionaAL GEOGrapHIC, October 1986.)
Az part of the program, cosmonsuis have systematical-
lv extended their orbital flights. Ten yvears ago they surpassed our
Skvlab record of 34 days. In 1984 three weary cosmonauts,
including a doctor, returned to Earth after 237 days aboard the
Salvut 7 space station. At this writing a two-man crew on the Mir
station should be well on the way to breaking the duration record of
cosmonaut Yuri Romanenko, who spent nearly all of 19387 in orbii.

What have the Soviets learned =o farf First., in the broadest
sense, the flights have been successful, and many Salyut and Mir
cosmonauis have gone up again

On the other hand, it hasn't been easy. Romanenko's perfor-
mance degraded toward the end of his flight, and his workday was
reduced to 4,5 hours, Upon landing, cosmonauts have had trouble
standing up and are scooped (rom their spacecraft in reclinmg
chairs as o precaution. After seven months in space, Anatoly Bere-
rovol told me that he couldn’t walk properly for three days, and he
thinks a Mars trip is impossible without artificial gravity

The Soviets are trying various countermeasures to protect the
body from welghtlessness: exercise on a stationary bicvcle and
treadmill for at least two hours a day {Romanenko reportedly did as
much as four hours a day); special clothing that simulates the role of
gravity in sustaining muscle tone; a diet of 3,200 calories aday plus
caleium supplements and vitamins twice daily. All these measures
are designed to minimize bone demineralization and cardiovascu
lar and muscular deconditioning.

Romanenka's 11-month stint in Mir is a big step toward certify-
ing the human body for a Mar=s mission. He appeared to rebound
quickly, more so than earlier crews, and was healthy enough to
greet his family on his feet. He said that he went for a brief run the
day after he landed, and his condition compared favorably with his
6-clay flight of a decade earlier.

But many guestions remain. Exactly how much was hisskeleton
weakened? Was this damage permanent? How much variation be
tween individuals is there? Are women more susceptible to brittle
hones? Will Romanenko’s heart return to its preflight norm? How
serious was the loss of muscle mass in his legs? If he had landed on
Mars, would hé have been incapacitated for a day or sof Inall like-
lihood the methodical Soviets plan to answer these guestions by
tests of increasing duration aboard the continuously manned Mir

While expanding their human presence in space, the Soviets
have not overlooked the machinery a Mars mission would require,

The first need israw rocket power, and the U. 5.5 R. has recently
unveiled the Energia, a giant booster in the same class as the U, 5.
Saturn V moon rocket, which last flew in 1973, The Enérgia can
propel pavloads of approximately a quarterof a million pounds into
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Errth orbit and 60,000 pounds on a trajectory to Mars. It will be
many years before the United States can duplicate thizs Soviet
heavy-lift capability.

AL preliminary steps toas piloted mission, the Soviets plan to send
A series of unmanned probes into Marttan orbit. The thunderous
blast-off of a Proton rocket that 1 ohserved last July at Baikonur
sent the first of these to the Martian moon Phobos

During the next decade the Soviets will send several spacecraft to
map the Martian surface, along with robotic rovers that will ana
lvze soil and rock samples and ultimately return them to Earth

Looupled with a vigorous research program aboard Mir, these mis
sinns should clear the way for sending people to Mars.

The exploration of space has increasingly become an interna
tional venture, and the Soviet Union

1as oflen used joint space mis-
sions to promote {riendship with other countries. I have discussed
the matter of o Mars expedition with half a dozen cosmonats, and
all agree that our two countries should work together on such a
complex and expensive undertaking

A possible schedule has been proposed by Roald L. Sagdeev, di-
réector of the Space Research Institute: “'We should go 1o Mars to-
gether. First, by 1994, we should cooperate in landing a mo
unmanned space vehicle on Mars, Later, by 1998, to bringsamples
back to Farth, We could try to cooperate in landmg men on Mars,
maybe by the year 2001,

rtll.',

Mitision o Mars




Simulating weightlessness in a 40-foot-deep water tank, space-suited NASA
engineers af Huntswille, Alabama, test hardware designs and assembly
procedures by huilding the primary framework for the plonned U, 5. space




station, In space, astronauts will strap into busket-like platforms, then
manewver themselves and their equipment around the station’s framework

to connect the plumbing and electrical systems.




Showering in space will keep
the Mars astronauts in good
humor, predicts rest subject Sue
Eley {(facing puge). She tries her
hand at NASA'S new zero-g
ghower aboard an aircraft fly-
ing 30-second parabolas to
achieve weightlessness, The
device runs on a pallon and a
half of recyveled wiater.

Working 25 feet inderwirter,
engineers at Johnson Space
Center assess the performunce
of the ZPS Mark 111, a new
pressurtzed space suit designed
to help astronoauts avold houwrs
of "prebreathing” to prevent
the benis,

In this country there have been similar propaosals, some pointing
gut that 1892 is both the 75th anniversary of the Russian Revolu-
tion and the SO0h anniversary of Columbus's discovervof the New
World —an auspicious vear to begin, perhaps by testing in Earth
orbit the first components of a Mars spacecrati

The U. S, and 1).5.5.R. flew together in Earth orbit in 1975,
whenall. S, crew of three docked with a pair of Soviet cosmonauts
in a goadwill mission called the Apollo-Sovuz Test Project. Now
that President Reagan and General Secretary Gorbachev seem to
have established a mutual goal of casing superpower tensions, a
joint flight to Mars might make
political as well as technical and
[inincial 2ensze

On the other hand Apollo-
Sovuzr was child's play com-
pared with the extraordinary
complexity of & Mars mission. |
recall from early Apollo days
that it was sometimes hard w0
get two or three American con-
tractors 1o work Inii:{t'lhrl.' hiar
Imagine bringing
together technicians with very
fdiverse cultural backgrounds,
no common language, and not
even the same umits of measure!
Also, what about the Japanese,
Eurppeans, and Third World
countries —can they be left out?
Should not o Mars expedition,
cspecially the first one, répre-
sent all mankind, not just the
LW SUPETPOWErSs?

Cosmonaut Viadimir Dzhan-
ihekov, & veteran of five space
missions, described to me how
international problems could be
minimized by separpting flights
into national modules, For ex-
ample, & joinl sample-return
mission could be put together so
that one nation would provide a
one-way trip for the robetic sur-
while the second
wolld be responsible for col-
lecting  the samples from the
rover and returning them to Earth. Insimilar fashion a human ex-
pedition could be divided into logical national components, with
attention to parity in responsibilities

How close is this nation to undertaking a Mars voyvage with or
without the Soviet Union? In 1992 NASA expects to launch the
Mars Observer to map the planet, measure its gravitational field,
and studv its atmosphere. Bevond this, plans for the red planet
Are VAFue

The 1986 report by the National Commission on 3pace, chaired

mianiousy.

faie rover,
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Firing retro-rockets to slow the
descent, the crew of the l[anding
viehicle become the first humoans
to towich down on the dusty sur-
face of Muars. A possible lunding

site: the eastern Mangala Vallis
(facing page, below), where
ancient river channels, lova
flows, and impact craters are
clustered.

The explorers may wobhle os
they feel the tug of gravity for
the first time in nearly o year,
although Mars’ gravity is only
.38 that of Earth’s. They set up
o inflatable habitat and plant
electronic beacons to guide the
cargo londer, carrying o smull
nuclear power plant, to their
camp. To explore Mars, they
might wse a Soviet-made rover
similar to this remote-controlled

one (facing page, top).

Plunging into the Martion
atmosphere with their aero-
shells forward, the Soviet and
American ships use friction
rather than fuel to reduce speed
and enter an elliptical orbit
around the planet.
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by former NASA administrator Dr. Thomas O. Paine, looks 50
vears into the future and sees " ploneering men and women {rom
many nations working and living throughout the inner Solar Svs-
tem. Space travel will be as safe and inexpensive for owr grandchil-
dren as jet travel is for us.” The report predicts the first human
putpost on Mars in the year 20135,

In 1987, as amember of the NASA Advisory Council, I chaired a
small working group that recommended to NASA that the human
exploration of Mars should be the agency's primary goal. Shortly
after, formerastronaut Sally Ride directed a much more extensive
study within NASA. Her report endaorsed the long-range goal of
Mars but with qualifications: " Settling Mars should be our eventu-
al goal, but it should not be our next goal.”

Dr. Ride believes, as do alot of other experts, that the best way to
get to Mars is by way of the moon. A lunar outpost would allow a
stair-step approach to Mars, wherein we could learn how to sur-
viveon another planet while venturing only three days from Earth.
This makes sense, but I disagree: I believe the moon is an unneces-
sary detour that would delay our colonizing a much more interest-
ing place. Besides, I think NASA needs one major goal, not two.

Perhaps my thinking is clouded by the fact thut Thave been to the
moon and don't want to go back. But on one thing Dir. Ride and 1
agree: The exploration of Mars should not be a dead-end, one-shot
spectacular but rather an orderly progression from the first landing
to a small outpost to a Martian colony.

HAT WOULD & Mars program costs
Roald Sagdeev estimates that the initinl phase,
including a Mars rover, would be one billion dol-
lars; a sample return, less than five billion dollars;
a manned expedition, 50 billion to 100 billion, based
on today’s dollar. A knowledgeable American group, the Plane-
tary Society, estimates 80 billion dollars to put four people on Mars
tor 30 days

A sensible cost estimate requires that we have a rough mission
profile, What trajectory, what size crew, how heavy a spacecraft?
What equipment can be borrowed from other programs?

Wernher von Braun, the great rocket engineer, envisioned two
ships carrving a dozen people. He stuck to the basic minimum fuel
trajectory, calling for more than a vear on the Martian surface and
making the round-trip a 3Z2-month ordeal

Dr. Maxime Faget, the designer of the Mercury spacecraft,
agrees that the way to go to Mars is in s small flest. "A single shipis
too risky; to make it adequately redundant would be too complicat-
ed and too expensive.” Faget compares the Mars vovage with that
of Christopher Columbus, who used the Nida, Pinta, and Santa
Muria for safety. Faget wonild send 12 people in three or four ships.

Innumerable studies have investigated how hest to reduce trip
times. For example, more propellant must be burned to shorten the
trip, adding to weight and costs, But it also means the crew will
be breathing, eating, and drinking in a space environment for
a shorter time, so human logistics are simplified. A shorter trip
reduces exposure to danger and wear and tear on the body.

After listening to the experts, I picked a mission profile that
includes the most advantages, as I see them, {or our crew.,

Narional Geographic, November 1985



The mission, an internationnl one, semt eight people on a
dZ-month journéy, with a swing by Venus on the wayv out and six

weeks on the Martian surface.

Making the vovage are two similar spacecradl, one built by the
Soviet Union and one by the United States. The Soviets lnunched
theirs in pieces with the Energia and assembled it at the new space
station that replaced Mir. In similar fashion a new U, 5. heavy-lift
lnunch vehicle delivered componénis to this country's space sta-
tion, which became operational in the late 1990s. [t took a total of
ten flights to assemble a million and & half pounds of machinery in

low Earth orbit

Because of the difficulties
inherent in creating artificial
gravily, our crew travels in
a weightless environment (al-
though future research in Earth
orbit may establish the feasibil-
ity of artificial gravity).

The functions of the Soviet
and American spacecraftare al-
most identical, although each
nation's engineers arrived at
separnte solutions to many of
the same problems. An equip
meént breakdown in one will re
quire only that the crew double
up, resulling in & severe incon-
venience rather than an oul-
right catastrophe
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Each of the two nations picked four crew members, two men
and two women, coordinating clesely to cover all vitul scientific,
medical, and technological disciplines needed. The four couples
are 11, 8., Soviet, European, and Asian. English is the official
language. Asa concession for its use, a Soviet commands the mis-
¢sion, The four to descend to the Martian surface will be Soviet
and American.

Once the two mother ships were assembled, the crew members
were delivered to their space stations by the U. 5.shuttle and its Sowvi-
et counterpart. Amid intense international fanfare the two spacecraft
departed Earth orbit separate-
lv, then approached and docked
for their histonc trip.

What is it like for the crew?
The habitat modules, huge by
present spacecraft standards,
are cramped nevertheless, be-
cause of the space devoled to
fuel, water, and other expend-
ables, as well as to hardware,
The crew's careful training, the
sense of purpose, the interest of
the world audience, the honor
of representing the home plan-
et, the clearly defined goal and
timetable: All these combine
to ameliorate whiat otherwise
would be a terribly confining
22 months.

The crew spends a lot of
time on scientific observations,
glong with exercise, engineer-
ing checks, and household
chores. Keeping the =supply
inveniory current is a time-
consuming job (Skvlab carried
hundreds of washcloths, color-
coded so each crew member
could recognize his own sup-
plvi. The cooks (French astro-
nauts?) must plan, prepare, and
clean up after 15,000 meals
Exercise is serious business for
evervone: two hours a day of
workouts on  bicycles, tread-
mills, and other resistance
machines.

Swinging by Venus on the
outward journey five and a half
manths from Earth provides a
welcome break in the monotony. Crew members plaster them-
selves against windows like eager tourists to photograph the plan-
et's veil of swirling butterscotch clouds.

Tension rises among the crew as the home planet becomes in-
creasingly remote and the unknown perils of Mars more imminent.

-
- e
'

National Geographsc, November 1088



They spend a great deal of tme studving and simulating future
phases of the mission. To keep skills honed, they occasionally
connect the control instruments into a computer that has been pro-
grammed to simulate various emergency conditions, Taped lec-
tures help. An entire geology course, given by the crew geologist,
engrosses those who will make the landing.

Diespite all these activities, boredom remains a problem that will
not go away. Television buffs among the crew have the easiest time
of it because programs are beamed from Earth, not to mention the
hundreds of movies stored on board. Even the news is at most only
aquarter hour behind Earth schedule. Games and friendly compe-
tition help keep the eight voyagers interested and alert. The Soviets
are the undisputed chess champions, while the Americans excel at
inventing—and winning—new video games. Dart throwing and
card plaving (tricky in weightlessness) are popular.

Gardeners among the crew grow vegetables and a few flowers,
not as a necessity but as a dietary supplement and a hobby. Ap-
plauze greets the occasional appearance of fresh potatoes and beans
on the dinner table — symbols of well-being and success.

The crew’s life-support system is a hvbrid, with a closed loop for
recycling water and oxvgen but not food and solid wastes. It was
regarded as technologically risky to attempt to recvcle solid
wastes— a loop easy to visualize, but, oh, sodifficalt to keep work-
ing efficiently vear after vear. Thus some wastes go overboard, to
mystify intergalactic travelers who might stumble across them
centufies later

N APPROACHING MARS the two mother ships will sepa-
rate and point their saucer-like shields toward the
thin Martian atmaosphere. In this way atmospheric
drag can be used (instead of fuel) to slow the vehicles,
aconcept called aerobraking.

Once the two vehicles rejoin in orbit around Mars, the first duty
will be to mitke the final landing-site selection for the hase camp,
one that notanly is safe for landing but also provides interesting ter-
rain for prospecting in the rover. Then the landing team —the two
Americans and two Soviets—will abandon the luxury of duplicate
facilities, and for six weeks they will rely on one landing vehicle,
one surface habitat, one rover, one ascent stage.

Of course, each of these machines has redundant components
where possible. But just as the Apollo ascent stage relied on a single
engine to take off from the lunar surface, so weight restrictions in
the Mars mission dictated similar tough design decisions,

Fortunately the new technology needed to produce these units is
well advanced, including the descent stage, which again will
employ acrobraking, After this has done its job, parachutes will
deploy, and then a rocket motor will cushion the final descent to a
vertical landing

On the surface the team's first task will be to ensure the proper
functioning of the surface habitat, an inflatable structure (left) that
will be connected to itsown small nuclear power plant. Then two at
a time they will venture forth in the rover to explore and to gather
samples. They will avidly scan the surface for evidence of life, past
or present—such as fossil remains in eroded sedimentary rock or
any sign of living bacteria colonies. (Continued on page 764)

Mission to Mirs

Leaving behind a base camp for
future explorations (opposite),
the Mars crew lifts off in the
landing vehicle's ascent stage
to rejoin the orbiting mother
ships. Battened against the
planet’s dust storma, the inflated
habitat, conmected to the lander
by a tunnel, stands near the
Mars rover,

Buried for safety beneath
the cargo lander, upper left,
the camp’s nuclear reactor will
confinue to power experiments,
heacons, and communications—
a lone electromic sentinel holding
the fort until the next visitors
arrive from Earth.

Tl
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mecHanical scouting devices —a
video-equipped heliom Balloon
to wander the planet, perhaps,
por an ultralight robotic plane {or
long-distance exploring, map-
ping, and prospecting
Advanced rovers might allow
A cotondst o perform outdoor
tasks without a space suit. But
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gamy orange Martian skies

would mean conime with &n

environment more hostite than

Antarctic winter: solar rodia-
tion, températures as low as
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HE TRIP BACK TO EARTH will involve fewer tensions but
will be even more techous. Crew members will count the
days and hope the machinery holds together, spending
more time in their tiny sleeping compartments, reading
and daydréeaming in privacy. The commander will
have to be extraordinarily skillful in using crew meetings and indi-
vidunl contact to keep the group functioning as a happy, cohesive
unit Mission Control could face difficult choices: Does it reveal
bad news, such as a death in the family, or try to cover itup until the
mission 15 completed £

Back in Earth orhit, once again after asrobraking, they will be
examined aboard a space station to make sure it is safe for them to
resume a gravity environment and that neither they nor their cargo
i= harboring dangerous pathogens, Then they will be shuttled back
to Earth and pick up the threads of their terrestrial lives amid the
mast tumultuous global welcome ever given to returning heroes.

Owar tired but trinmphant travelers will be followed 1o Mars by
others who will add to their tiny outpost. ‘The emphasis in subse-
quent missions will shift from getting thers and back to making the
planet more habitable. Toassist, crew specialties will expand toin-
clude biology and agranomy.

A first step for the new pionsers will be to burrow underground
and create habitats easy to pressurize and heat and protect from
radiation. They will tap Martian resources. Water, obtained from
ground ice or polar ice caps, will be electrolyzed to produce oxygen
to breathe. The hydrogen component of this process could be com-
bined with atmospheric carbon dioxide to produce methane, a fuel
suitable for rockets, rovers, or habitatl heating,

With sufficient water, plants might be grown in the Martian soil
in greenhouses, The first settlers will be primarily vegetarians, but
animals could be raised later for added protein. The Martian soil
might also vield cement, glass, and metals for construction.

Little by little the first mission's inflatable habitat will be
replaced by a village of underground dwellings and extensive
greenhouses. A happy milestone will be the birth of the colony's
first baby. Reared at one-third Earth gravity in a biologically iso-
lated environment, this delicate child might not be able tosurvive a
visit to filthy, bone-crushing Eacth.

In discussing the future, such as our Mars journey, one must
be careful to differentinte between what can be done and what
will be done. We can embark on an expedition to Mars on
June 3, 2004. But to do so will require far more than scientific
curiosity and technological capacity. It will require a grand politi-
cal decizsion, & global version of John F. Kennedy's nationalistic
march to the moon.

And it will involve danger, no matter how carefully undertaken,
because of the vast distances involved. In 1910 Englishman Robert
Falcon Scott and the Norwegian Roald Amundsen set out for the
South Pole. Scott’s team faced one disaster after another,
until the last men finally froze to death. For Amundsen, who had
been meticulous in his preparstions, evervthing went well.

Regardless of when we go to Murs, and we should be preparing
now, may the spirit of Amundsen be with the first intrepid crew.[]

LTI, AR E &P TR ST T mERLREOE e e PR Rt S esRapel BOGIPITE, ME dal = g
e AEEInE W OF EsE PR BdEdl bE s o CHFR GRESHE-VLELE PRRRNAEE Al § SEEEITDE. DL . ==l
fiilEsTEs FeRbERITAR Bl sLDEEIRE Cebbll 19 heTiEs) REORESFHIE, F @ BOE 517 WAREEZIO0SE ., O EEE

National Geographic, November 1088



TOYOTA




THE 1989 CRESSIDA.
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[he king of luxury performance sedans is all-new for [989

Cressida has uncaged a 6-cvlinder, M-valve engine that delivers 190 lion

hearted horsepower, A redesigned chassis. teaturing surefooted

lacPherson strut front and double wishbone rear suspension. combines

with Cressidas new power to give cat-like handling and roaring performance

Complementing all of this power is Cressidas graceful new styling, which
wraps around an ergonomically designed interior of majestic luxury

Finally there is the reassurance of knowing that Cressida

has been named the most trouble-free new car sold in America for two

straight vears® A fitting accomplishment for the master of the asphalt junale

l'he 1989 Cressida. Make the pride of Tovota the pride of
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THE PRESIDENT

Pandas in Panama?

ontons from Spain, strawberries
fram Kenva, cucumbers from
France. tomatoes [mom the Neth-
erlands, grapes from South Af-
rica, and bananas from Belize -
il wamiting to o into a restaurant.
“Here's a pear from Cyprus,”
the driver said, pulling a beauty
from & box,

It struck me that his van was
bringing the waorld to the restau-
rant’'s doarstep. In every hite the
rostomers would be able to taste
the breeres of MNormandy, the
sunshine of the Mediterranenn,
the tropical showers of the Canb-
bean. And as they did so, they
might also sense a geographic
truth: We are all interconnected
tn this planet

This fact haz been lost on many
Americans, who possess o wide-
fully poor sense of where they
are—much less any  knowledge
about the rest of the world. One
m seven—some 24 million peo-
ple —cannot find their own coun-
irv on 8 world map, More than
half don't know #ts populibion.
These and other sobernng statis-
tics emerged from an interna-
tional survey conducted for the
society by the Gallup Organiza-
tion. The most disturhing find-
ing: In & survey of 18-1o-24-vear-
olds from nine nations the United
States scored dead last in general

geographic knowledge A few said they thought
pandaz come from Panama, kangaroos from Leba-
non, and the Summer Olvmpics were to be held in
Nigerin. And these were the most recent graduates

of our high schonls and colleges.

EORAPHY CAN BE FOUND in the strangest
places. While in London not long ago, 1
came neross ko open produce van parked
at o curh and wns intrigued by the varety
of fruits and vepetables it was carrving, There were

Only half of U. 5.
adults know that the
nation where
Sandinistas and contras
have been fighting
is Nicaragua.
Amang the guesses:
Morway and Australia.

Twelve million
Americans do it know

that their nation’s capital is

Washington, D. C.

People in Sweden,
Japan, and Canada arc
more likely to Kniw

the population of the
Ll. 5. than are Americans.

Despite heavy

L. 5, imvolvement in

the Persian Gulf,

three-fourths

of Americans cannot

find it on a world map.
Twuo-thirds cannot

find Vieinam.

More than half
of LI, 5. adults have
forgotien that Columbus
was hoping to find
Asia when he discovered
the New World.

To find aut what American 12th graders do or do
not know abaut the world, the Soclety has commnais-
sioped the National Asseismient of Eduocational
Progress—also known as the Naton's Report
Card—to admpnister a program of tests. The re-

sults, due in early 19489, wll es-
tahlish & benchmark for future
progress. Fortunately there are
signs that the educators are now
tnking this problem serionsly. In
a recent survey of top state offi-
cipls in public schoods, 84 percent
said they believed & greater em-
phasis will be put on geography
in the coming vears

The U. 5 Congress has kepl
the ball rolling by designating
MNovember 13-10, 1088, as (re08-
raphy Awareness Week. In cele-
bration of thiz the Soclety 5
sending  thousands of lesson
plans, posters, and other activi-
ties —under the thieme " Geogra-
phv: Passport to the World" —1o
socinl sturdies teachers across the
country

We're also gearing up for
an excibing conlesi next vear
the National Geography Hee
Fourth- to eighth-grade students
in 82.000 schools in the United
States and fts terrilories have
heen invited to compete during
the week of January 9, 1989, As
many &% 33 fNnalists will be
brought to Society headquarters
in Washington, Id, C., for the na-
tional championship to be held
on Mav 18 and 19, First prize will
be & 525,000 scholarship; second
price, & 315,000 scholarship;
third, a 310,000 scholarship

I can't say il any of the questions will concern
fruits and vegetahles of the world. But if 1 were a
voung competitor, I wouldn't rule anything out

[ 5 A

Seholars, edwcators, and thoze weth a speceal tnlerest tn goography educotion who would ke g copy af the 151 -page
Gallup Report thowld wrile the Notional Geographie Society, Dept. [700, Wapakimglon, L1 C. 2(N38
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Chile

Diuring a month-long visit my wife and T saw a
very different Chile from that describied in the
July 1988 1ssue, Nobody claimed Pinochet was
an angel, but evervone we =poke with, from a
presngrocet in Santipgo o an elderly man gathier-
ing seaweed at the shore, was happy with the ad
vances Pinochet has brought and disturbed that
the U, 5 had sent a million dollars for his oppo-

aition and had cut Chile from the preferential tar-

s, B L KrRANKER

Stockhoim, New Jersey
mxcent for minor refereices o the continuing
Chilean horror, the article mainly provides
excises for Pimochel repression and right-wing
idenlogy, distorts recent and currént Chilean his
tory, and underplaysthe U, 5. government’s role
in prodducing the Chilean masery of the past 13
vears. It replays the now tired and diseredited
story of a society forced to choose the evil of right-

wing capitalism beécanse of the greater threat of
lefl-wing communism

RopekT ELlAS

Lender forthe Study of Liaw

g Sactefy

Emiversity of California, Berkeley

As n Chilean I enjoved Mr. Boraiko's article. But
the accompanyving photographs did net do Justice
o the country,. The poveErty anid pralitics depicled
are a reality, bul so are other aspects of our life:
middle-class Chile;, tounst Chile, professional
Lo Hile, and all the other facets of what s often called
the Switzerland of South America

HEID BE GRUMBLING

Checogo, flmony

The Yagui of Mexico, the Gunbcuru and Mbavi of
Paragusy, and the Patagonan tribes of Arpentina
might dispute vour clrim that the Mapuche were
“the only Indians in the Americas w pesist the
spaniards successfully throughout the colonial pe-
riod,” None of the above groups were effectively
subsdued untl the mtroduction of the repeating
rifle. vears after the Spamiarcds had left the scene.

THOMAS WHIGHAM

e gt mtent of History

Universily of Georgia, Athens
Your reports on Chile and Guatemala [ June 1958)

provided effective coverage of the human rights
concerns expressed by the United Nations and the

dieting.
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prganizations speaking out agamst the violent
repressicn that the governments practice aganst
their own people.

[n Chile we are concerned about the current es-
calation of harassment again=t people from many
witlks of life, including nurses. actors, trade union-
ists, political activists, human-nights workers, and
student leaders, There have been frequent reports
of disappearances, torture, and death threats that
have been carefully documented.

JaneTr KinGannos
Amnesty International
CMigwa, (hilario

Kourion Earthguake
Az an Amencan bom mn Cyprus, | commidnd
Dravid Soren for his efforts in presenting the history
of Cyprus through archasological excavations.
His article (July 1988} 15 highly informative. It
would have been gratifving if a similarly unbi-
ased] endeavor were made wward finding a vi-
ahle solution to the political problem of thai
hapless izlaned

Nicg C. Louis

Cheinndo, Flovida

The photograph of the doomed family halds a per-
el podgmancy for me. [n 1979 my husband and
san, then a toddler, huddied in a closet with me as
our home was demoliched by a tornado. | can
imagmne, all too elearty, the terror felt by those an-
cient earthquake victims.

Lisa GUNNELL

Wichita Falls, Texas

If local villagers identified the items on page 47 as
lacemaking bobbins, take thetr word for it, even if
the artifacts are over 16 centuries old. Althowgh
bobbin lacemaking resched its hevday in the
| 500s, evidence of bobhin lnce has been found mn
Coptic tombs in Egypt

SALLY KATHRYN NUTTALL

ilen Ridge, New Jersey

Atlanta

This native Atlantan thanks vou for vour exceép-
tional article{ July 1988), Chances are one of the
mansions vou drove by in Buckhead was home to
the Southern Writers Theatre, where [ am artis-
the director.

Jimt DORSEY

Atlanta, Gorrgio

Author Erla Zwingle has exhibited myopic vision
in her thumbnail assessment of Smyrna as “red-
neck.” We have no more pickup trucks, haseball
Caps, or ignorance per capita than anywhere else. |
krniow, for Thave lived and operated o business here
{or more than ten vears. I Ms. Zwingle had experi-
enced our beautiful Jonguil City, she would know
of the community involvement, exciting business
opportunities, and proximity to the finest shopping

and recreational facitities, Our school system is
one of the best around, We have mare than 40
churches, varied cultural events, libranes, and the
usual hlessings of an erudite population. NaTiox-
AL GEOGRAPHIC hiis been remiss in allowing this
type of slur to 2o unchecked. My neck may not be
red, but vour collective face should be.

Lixpa P FARMER

Swmyrna, Georgia

Ttis, and we accepl the gdvisory of Smyrma’s public
velations divector Kathie Barton, "We would like
to be called “hometoumn folks.™™

Frankly, mv dear Zwingle, not all Atlentins agres
with Mayor Young's “get rich quick”™ intentions.
And thase “overwrought Southermnisms" have al-
lowed for an element of internal humanism not
found in many cities. The scars Atlanta bears are
not from Sherman's destruction but from super
development and financial groed

Mary McDaxIEL

Atlania, Georgia

On pages 22-3 the young runners’ shorts appear to
be made from the American flag. Title 36, Section
176 of the U. 5. Code sayvs “The flag should never
be used as wearing apparel. . . - No part of the flag
should ever be used as a costume or athletic uni-
form.” Patriotism i= evicent in the picture, but the
voung men should be made aware of the code.
RoBERT L. GARNER
Rome, morgia
Moors in Spain
Powerless, we wiatch how Granada’s most typi-
cal areas are being used for tourism and how the
Alhambra has been rented for afilm stage, Lhope
that articles like yours ( July 1988) will help the
authorities realize how necessary it 1s for all of us
to keep our land's identity,
Pav BERMUDEZ ACKERMANN
Barcelona, Spain

A slighterror on page 93; logarithm was not named
for scholar al- Khwanzmi but was coined by inven-
tor John Napier from the Greek words leges (ratio)
and grithmoes (number), Al-Khwarizmi's memaory
still lives in two books. From his hook about arith-
metic his name comes to us as “algorithm " His
second book, Kitab al-jabr wa al-mugobalah,
pives us our word *alpebra.”
Davin F.oANDERSON
Department of Mathematics
[mtversity of Temnesses,
Knoxuvalle

The frequent se of the word "recanquest” sug-
wests that the struggle for supremacy on the Iberian
Peninsula was one between a monolithic, indige-
nous Christian people and foregn Muslim invad-
ers from Africa. How long must invaders mhabit a
land hefore they may be considered indigenousr
The Mushm presence in Spain lasted over 800

National Geographic, November 1988
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vears, some 300 vears longer than the BEuropean  inconsistent o an echiice whose Mushm butlders
L hiristian presence in the Americas abharred any representation of man or beast, until
ALI GALEDARY pne discovers that the work was designed m the
Las Angeies, Caltfornin | Tth century lor i fortress-palnce budlt by o practic-
ing Jew, Joseph tbhn Nagdilah, To ham the llons
[rue, the Moors conguered almosz all the [berian represented the 17 oxen in King Solomon’= Temple
Peninsula but never the rough mountamousTe@on | Jerusalem
of Asturas. There they met defeat at the hands of . TR NOERLI RS
Asturian Do Pelavo. 1This 15 why the region 1s ]T"LI_”!I '1.'_" IL'L":':";* RABINOWYTS
referred toas the birthplace of the Reconguest, Ls Washinpion. B
Cuna de [a Beconoquista, of which Asturians am : |
VEry proud Dving Falms
CESAR Y. RODRIGUET Congratulations on 8 splendid article on palm
war Juan, Puerto Rico trecsd July 1988). In the 1950 what was popul ar-
v called the rhinoceros beetle aitacked the coco-

[he fountain surrounded by 12 lions (page 100) 1= nut palm in Sri Lanka, devastating the estates'in

*hugilghle 289  fS5es this poswwertrain limited waranty & 5 restricton= ot daala



the south in a few vears. A strong soap solution eased palms and had them bumed. | think bird:

wis weed to controd the eptdemic —effectively feeding on those mageots spread lethal vellowing
G. T. YOUANANDAN CHARLES WARDLOW
Lomdosn, Eneland Kevw West, Florida
The follonring letfer came (o wr a3 a fope recoriing xperts Pedl we that aqfter thee dethod yelioering dis-
el 7 F-vear—old rrad s o heoaved Hee artaeli pase teby tn, rotting Hesud attvacts Tes whose mag
ot a Lileriry af Congeess reconling for fhe Dond., | KL arme the boeds,

When 1 was a landsc; ADE EHIEnEr In i\.i‘} West
in the late 1950s, T fount the first dying palm to hn Abters should be addressed to Members Forum,
the coast of the U, 5, on the Uasa Manna-Hotel ."L.'.l-'.r.-r- CGreopraphic Magoaine, Box 37448,

grounds, 1 suspected something szerious: bt Wesfunglon, D C. 20005, ond showld teciudy
couldn't get anvone to hsten. [ found magots in semder s gddreis anag felepftone number, Not ali
the b, anad it smelled ke o earbage can. Eventu letters cuan he wsed. Those that are will often be
ally, at my own expense, | took down 10,000 dis-  edited und excerpted
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DODGE GRAND CARAVAN. podge

Grand Caravan is the giant-size version

of America's lirst and only front-wheel

drive minivan. With an extra 25 cubic feet

insicle, it's more than big enough for fun-
toving families. And Grand Caravan han-
ties it all with a car-like feel, and avaiable

J.0L fusl-infected V-6 and electronic 4-
speed Ultradrive automatic. This year,
there’s a new power sunroof” Plus, our

exclusive 7 year or 70,000 mile Protection

Ptant helps the good times fasi The 1889

Dodge Grand Caravan. A great way fo

increase your recreation room. f g ;]
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Drought Helps Uncover
Life on the Mississippi
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Piecing Together an
Indian Heritage
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Raptor Nursery Raises
Birds for the Wild
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Citizens Join Together to
Save Their Environment
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Yields Prehistoric Bone
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Important to Japan

noa temme expanse of the Paaiu
icodn 1L.BON Ellometers
miles ) southwesy of Lok

aalh Wi rocks

LN
I.I .::._I
of tvphoons borely
RBui bevaiise
they day, Jupan clamms exclusivie fhing
and undéricn mamimg

0, 000-square-kilomeier{134 43

the water' s surface

.
o L

FIEINES DAY, U
sgqjumre-midle ) urea.

Hich deposits of cobelt and mangs
pese oAy urkderbie e seabhed aroul
Ciiano Ton Shima — Island of the G
shire Birids. This and the voracinu
loypanese appetiie for sealond maki
the atea 8 orieed am of e countey's
i TRl kl
While low tide reveals & reel (F COLl
p thide O3 Tou
Shuman almost dessppeans, shrmking o
U cenfimieters (2
i hes ) ibove the sen. Poundme wive

st lismestone . al B

1
POy ICES & FHSET

[Birealien ol b TSL VR LR AL ] T

The Law of the Sea 1.:r._"-'.h|| TiRE
i must be

thove el [evel ot oall

e
% % = Botm
’.; isfanas

L y
Ehato II ol s ,.-"I

THC OF CANCER ”
Mo Tord shima

,
f Parces Yela
- .r"-

——

o S04 km
(o' o THER N g BOG r Gilnin
ik Ll UG i Fh MY g,

timies, Therelore. the Japanese o
ermmien! embnrked on an ambitkous
mudtimalon-dodlar construction proy
ect hoping o heft croson. Lest Apn
shrips. holicopiors, umd soveral uadred
WOTKEN: COonvergiad on Cyamo Ton
shimn and began to encmrele the out-
crops with walls composed of thou
sands of cast-ron tetmpod forms and
By BMarch 1994 gl
isorhing barner will gooard Japon's
sep e rnmos] ot Dhorm disapped rng
ACOT LI URPC S g wives

e e e N -




Hﬂ TIONAL
GEOGRAPHIC
SHEIETF

arm and mail wit
1R
'\ |||'_ l.'l.l | < ".l [
| | 1| iL4 |

Crder now for Christmas giving.




\Welcome to the




next Century.

RS 15, § Imagine life in the next Century...the new Buick
% 4 Century. It has a smooth new look. And Century
: is equally smooth on the road, thanks to Buick's
. exclusive DynaRide suspension, which blends ride
‘ comfort with precise handling control.

Century offers a wealth of premium features:
| New optional 160-horsepower 3300 V-6 engine
2 Automatic transmission, power steering and
power front disc brakes m 6-passenger roominess
2+ AM-FM stereo radio m Whitewall tires with

deluxe wheeicovers m And more.

Century offers all this at a surprisingly
reasonable price. See your Buick dealer now.
Discover how to enter the next Century...very
comfortably. And very smoothly.

@

The Great American Road belongs to

1
— o el

W e
Official Carof the 1988 LS. Olympic Team
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At 62,Donald Henness discovers a sculpture in each piece of wood
and an opportunity in avariable annuity from The Prudential.

"Every piece of wood 18 a challenge, You have to treat it like an indrividual. S0 when
vour idea finally takes shape, the satisfaction is great. | ke challenges. Like turnmg my
retirement money into the mecome | need for my Lifestyle. [ did a kot of research, and, well,
the Prudential agent was the only one with the knowledge and background | wanted. He
seemed to be interested i measan individual. He made no rash promuses, He siigrested
a vartable amlLulj;_.Jlr"r'JL]1 The Prudential, I've got very hittle to worry about.”
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Let The Prneh--rﬂi::l?:ﬂp vl discover Plasas st toeh rpe copy ol
the financial opportumties that best sun The Prudential Financial
your needs. For Donald, that also included Primer: Muking the Most o
a Prudential guaranteed CD, a vanable SRR O L0
hfe policy, and a mutual fund, For our free i
brochure about The Prudentials financial T E
products and services, call 1-800-422-5(01, \iedress S
extension 4549, or write to 1The Prudential,
Department 459, PO, Box 5222, Clifton,
NJ (7015-9819 Phone | Home 71 Offic

| I ] by The Frmleness Bank and Trust Camipany I_I.-. IENET

Lity, Stote, fip__

[he Prcdentsal. Department 4509

[ 0701 0-U815
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0 1 juestion you asg about nature's
I"hahlla"l I" possibifities may have an an

wer Im Madaeassal

i - I Among the creatures arousing
B NAIIPANSIS ot
= the Known spectes of this Old
r ;
upﬂmIEEﬂ Ia“ﬂ Warld lizard. including the larg

et and amallest. are found
there. Lake the Parson’s chame
lecmn (drawimng), thev have

evolved highly specialized
naps onlv 1,500 [ealures

veirs ago. 1 he newcomers Most people are aware of the
Tound resident popiiations of chameleon s apiity to change
distinetive plants and anin il plor 10 response 1o Hght, tem-
that had developed during the pernlire, and agpression.

3 mdiior grs since the Faquatly Cunou=-are chame

e eves, Lach

ritiates inddependentds
Lo seek out prev; both
il Ny [ols tomethel

" T
LBl L e

st es

I'hen witl

Uncomman

MCIENtss have beel WCCUTACY Lne
enthribled by that wild lizared's sthicky tongu
life. “Matute =éeénis o have flicks ot to snare insects or

relreated there into o private in the case of |

rae
spnetuary, where she coulal

ratchling barals
work an differsnt models from E

Imeleons.

; .

aualtiv unhkely are chame-
I _:II. I:___ Ll =t ' |'i o LS !!|_'.'| 1l |||-' 1k :-_ " I'I Il_l - _||'| |.|.|-||
French naturalist wrote |

b in 1771 tioned so that all four legs can
calling Madagascar “the natuy grasp a siender branch below
ralpets’ promised land I hrere the body. Chameléons walk
vl meet hlzarre and marvejogs with o hesitating gait, Ziving
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writing 18 the Februiars 1938 whierever he goes,”
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I'he people of Spatn love a pood festival. 50 hardiy a
month poes by without something happening in some dty,

o or village. All across Spain.

hetes all the fun, fireworks and costumes of the

arnival festivals everywhere. Theres the eria de Abril
in Sevilie to celebrate spring,

At “Las Fallas™ in Valencia 20 foot high sculpbures
are burmed to cleanse the old and make moom for the new

Stit dancers in Anguiano celebrate the Feast of o
Mary Magdalene. Theres the extraordinary running of the ks N "'.."
tastls in Pamplona and the Burial of the Sardine in Murcia b

For more information on our festivals of saints, ey thing sad)
seasons and song, see your travel agent

See What You've Missed By Not Seeing Spain.



On Assignment

e OINC THMIW N THE ROXFE
requirgd Len concentra-
tion, " savs ERIC VALLL,

here beginning a ¢liff descent
richit) to photogriph Nepalese
honey hunter Mani Lal at work
“lhere were <0 many bees 1 was
afraid I might freak out. But
mnew if [ did, [ would be dead
a0 1 ook -a deep breath and

reldaxed. Getting stung would be

better than Andinge mvself at the
bottom of the cliff.” His homey
hunier seres won a first prize in
the 1985 World Priess Photo
Foundation competition

| he former cabnnetmaker
fraom France and bis wibe, Diane
SUMMErs, B EWYEr Irom \us
tralin, met on a bus in Nepal
five vears agon. Now iving in
Eathmandu with their dangh-

ter. Sarah, they have proguced

four books and a [lm. Both
Speak Fliient '."ql_'r_l'1i" "CemE
into the mountaims 10 meel it
lerent peoples 1sn't our work,

sve Dhane 'Tl = (RuT I_'._-','-\.-Eulrl "

CHhtaimng unobstrictend views
of the Mount Everest region
throwgh this optically correct
window of & Learjet, free-lance:
WiLLiAM THOMPSON felt he
wits [iving a photographet”s
iream_ “It was the chance of a
[ifetime. Here 1 was on top of
the world, The air was crystal
line, and we could see from
Pibwet (o Incha. [ had an morecd-
ihle senze of seremity.”

[n contrast, lights in a high
altitude prop plane were down-
rnght fnghtening. “Cne day wi
plunged a thousand feet in a
downdratt. Mv camera lenseés
went fiving att the open door;
Barrv Bishop was thrown to the
bulkhead and almost knocked

unconaciows. It was incredibil

wilel fiving




Chevrolet, Pontiac, Olds-
mobile, Buick, Cadillac or
GMC Truck.

: And that’s something you
strip.of blacktop h all that the parts your GM car was can appreciate—even if the
separates you from the designed to use. Genuine closest you ever get to an
swamp and its residents. GM parts. For virtually every _ alligator is

The last thing you need to  General Motors car on the the local SFVICT haRTY
worry about in places like road today, whetheritsa shogstore.

/

No one knows your GM car betfer No one. L TR
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