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[n the Shadow of Mount Fuji

THE syoOW-covERED TOP of Mount Fuji mirrors the Japanese dawn, Asit catches the sun s
LITHRL 'i_L"fi' Fuii's summit turms from lacoguer red to rose. In the shadows below, the moun
ain's huge sloping shoulders and base remain dimly outlined in predavn gray. Far below,
the waters of Suruga Bay are cloaked in deepest black

[o the Japanese who awake each day in the cool had
ows of Mount Fuji, the volcanic cone and the brooding
ay at its foot form a kind of mystical partonership, The
upper sopes of the mountain hold the bright promise
of gods; Suruga Bay, dark and forbidding, is the realm
of demons

Surugn Bay is about 40 miles long and 15 to 35 majes
wide, bordered on the north by Mount Fujiand on the eas
by the mountainous Tzu Peninsula. What makes it special
15 115 extraotdmary depth— plunging to more thitn &8
feet a few miles offshore —and the deep-sen creatures that
ltve Lhere

| have sometimes imagined that the deop ocean sends
arteries reaching upward toward Japan, pumping e mto
the shallow waters along her shores, The deep tronghs ol
suruga Bay and the Sagami Sea on the eastemm side of the

lzu Peninsula feed into two different Pacific trenches

TRWARIIE FTRIeT The canvon of Suruza Bay dives southward into £
dark chasm of the Nankai Trougl, some 16,000 feet deep. Surugn Bay s, in o sense,
in extension of the distant deep odcean, an alcove of the abyss, For nearly a deoade |

have dreamed of exploring it Continued on dapge 8

Under the great mass of Mount Fugi, Japan's deepest bay plunges towd rid
abyssal depths. A Fifocal view captures the robot SeaROVER in waters that,
although fished for thousands of years, still remaln little explored.
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sophisticated merger began
when sea depth measurements
wiere joined to land eleva-

tion data to create & three-
dimensional computer model
The model was then matched

S agamli

with satellite images taken by
Landsat 3. Water depths were
color-coded by compuler

The very symbol of Japan,
Mount Fujl reigns over the
bav. Urban corridors support

Industries such s chemical
proviuction and hish processing,
as well as tea fields, paddies,
orchards, and mulberries for
silkworms. Freighters dock at
shimizy, the bay's larpest port




There are many kinds of dreams, and diving dreams are vastly different from moun-
tain climbing dreams or even space dreams —you don't sée upward toward a goal or a
peak or a distant star. You look down into darkness, into & place where imagination has
no footholds.

My dream was born while diving in the waters of the Sagami Sea, Suruga’s neighbor,
I bad dived to what 1 consider my safe working limit— 180 feet—and hung motionless
above a steeply sloping seafloor in a bizarre orchard of white saft coral trees, A blotchy
swell shark with bright green emerald eyes slowly swam through the trees, then disap-
peared down the shelf into blackness

That shark was on a journey to & place in the oceans I call the middle depths, the
waters from 180 to 2,500 feet deep—bevond
the range of scuba divers and yet far above
the abyssil seafloor.

The middle depths, especially off central
Tupan, are a hidden oasis of life, fed by
nutrients eroded from the sarrounding
mountains or pumped in by the Kuroshio
current, Japan's equivalent of the Atlantic
Ocean's Guif Stream, which rubs against
the Japanese const as it heads northeast
toward the Aleutians,

It was into this world at the edge of
light —and the deeper world below — that
the swell shark had passed. T longed
to follow.

I discovered T was not alone in this
dream. 1t was shared by others, including
my longtime colleagues, marine biologst
Eugenle Clark and National Geographic
photographer Emory Kristof.

Back then, however, our dream was fath-
oms bevond reality. It has only been in the
past ten years that Emory and Chns Nichol-
son, an inventor and the president of Deep
Sen Systems, have developed the techrology
to “fish" for images in the deep sea. Today
our fishing gear includes underwater robot
cameras and research submersibles rigged
with wide-angle, deepwater optics and
sophisticated electronics—much of it devel-
oped by the late Alvin M. Chandler of
Mational Geographic. It was Chandler’'s
vision and almost sculptural engineering ol equipment that opened our modern photo-
graphic window on the degp sea

In 1989 my friend Koji Nakamura, an extraordinary Japanese diver and underwater
eameraman, put together a plan that invelved the National Geographic Society, Tokyo
Broadcasting Systern, and the Toba Aquarium. In the autumn Emory, Genie Clark, and
I met Koiji and his crew at the edge of Suruga Bay to do some extraordinary fishing.

With ten long vears to think about it, Emory and 1 had devised a highly scientific
strategy for covering Suruga Bay; We divided it up like Chicago gangsters of the 1920s.

Using scuba gear, T would make pictures down to about 180 feel. Below that, Emory
wits in charge. From 180 to 800 feet, he and his crew used two remolely operated vehi-
cles (ROVs), small robots with mechanical arms, television eves, and deepwiler cam-
eras. For depths below 800 feet, Emory and Genie dived in the French submersible
Nautile, which was contracied fram the French Research Institute for Exploitation

National Geographic, October 1960



of the Sea and equipped with National Geographic's special despwater cameras.

We baseil ourselves on the western side of the Izu Peninsula. Emory's ROV and sub-
mersible team worked out of the fishing port of Heda. My shallow-water diving team
worked from the seaside resort of Qsezaki, four miles north.

Dhiving in Japan is no simple matter. Every lew miles along the Japanese coast sits a
fishing village with a concrete wharf, a breakwater, and dozens of fishing hoats, The
fish in each section of the sea, and each part of the coastline, belong to specific fisher-
men's associations. There are, in essence, invisible lines and fences in the sea, every bit
as renl as the invisible fences around a Japanese rice field. For us to anchor a boat and
plunge in would be perceived as trespassing.

*Japanese fishermen are very jealous of their sea," Koji explained. * Legally the sea
belongs to all people, but evervthing in Japan is done by consensus, So fishermen control
the divers. For example, we can't dive at night because the fishermen think we scare
the lobsters,”

The fishermen’s associntion at Heda was different. Men from the Tzu Peninsula have
been fishing the depths of Suruga Bay for thousands of vears and wondering all thut
time, it seems, aboul the bizarre deep-sea creatures that flopped on the deécks of their
fiching boats. Unlike local shallow-water fishermen, who know every stone and shoal in
the waters they fish, these deepwater fishermen wanted 1o know more about the world
their creatures lived in. They were so curious, in fact, that they helped arrange for a
boat, a 130-foot fishing vessel named Daishi Maru, to assist Emory with the ROVs.

Osezaki, on the other hand, is not a fishing town but a diving resort, one of only a few
on the Suruga side of the Lzu Peninsula. It faces a classic curving bay protected by a
small pine-covered peninsula. Along its beach half a dozen hotels and pensions cater
exclusively to scuba divers, who are allowed to explore a small underwater park set aside
for diving,

During the week Osezaki is deserted, but on weekends as many as 700 scuba divers
from Tokyo descend on it, clad in flashy diving suits that light up the beach with every
color in the visible spectrum, including the currently fashionable combination of lime
green and aircralt orange. Each Saturday morning they make for the water en masse,
like high-tech lemmings.

Fortunately, this vast hoard of divers does not seem to upset the balance of nature, By
Monday, I knew, peace would again filter down through the waters of Suruga Bay, The
clouds of muck stirred up by a thousand swim fins would slowly clear, and delicate sand
crestures would emerge from their hiding places. We would wait to dive until then,

With perfect luck, Monday dawned cold amd miserable. And then the dark clouds
came, and then it began to rain.

(R DAYS MOUNT FUJ1 seemed an invisible presence. The sky was grav, overcist,
It would rain hard, then drizzle, and then mist would cover the sen and steam
across the surface
Early one morning, about an hour before dawn, the wind shifted to the west
and the sky cleared. 1 stood on the baleony of my hotel and watched the play of light on
Fuji's summit_

Later that morning we entéred Suruga Bay. The surface water was slightly murky
from the rain, but the sunlight—sunlight we had not seen in davs—flled the sea and
erased the gloom. My crew and | gathered underwater, checked our equipment — pres-
sure gauges, watches, and diving computers—and tightened our weight belts. I selected
the four cameras [ would take to the deep, caching others along with extra air tanks.

We nedded to each other. Lead diver Tadahiko Matsui pointed ahead, then gestured
once with the flat side of his hand, and flew off down the sand slope, kicking, finning,
descending like & mountain climber in reverse into a darker land.

The iast I saw of the surface world was a view of Mount Fuji, bright and strong
against & hard, blue autumn sky. I saw this from water level, and then my eyes dipped
below the curtain of the surface into a realm that mest people can enly imagine.

Surugo Bay
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E STAIRSTEPPED Up I watched them hunting tilt downward, tentacles [irst,
the slopes of Surugn Fifteen inches long, they would and begin to move impercepiibily

Bay towitrd the shallow hang e little zeppuelins, thelr toward ther prey fith, pool

water. AL 15 feet, inthe  silvery spotfight eves catching oblivious fish, trundling from
third hour of our dive, 1 found every movement in the rocks one rock to the next. And then
the 51] il below them. Then they would the '|'.‘i-"-|'l" ""l'|'-”"|:- hovering ke

14 National Geographic, Octoter 1900




ingels of death, would strike,
falling forward w envelop the
victim with grasping tentasles
They themselves are hunted
with the same resolute pasion
Abowve, [ knew, in the late

Surtgn Bay

afternoon shadows, squid boats

witre preparing to mimic their
prey. Lhey would ride on the
surface with spothghts ready,
wailing for dark to come

And in the world below, the

ENFAFTrirridi FEETAL%d

squad oo would wait, translu
cent creatures metallically
reflecting light, composed
mastly of water, blending into
the shallow green curtain of the

sea, hunting, waiting, watching
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while myv diving partners ultimate simplicity —algae- trees and soil
retiyrmed to the boat to shed covered boulders ristng to join I was al the edge of an ocean
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vl the lnte afternocon light and than an ocean. But between th brooding bay, an extraordinan
the stones and the surface, as hotlders were hidden corridors plnce of demons and dreams,

elernental as they were, were of life waiting for the water Lo guarded by a sacred mountain
i

ke no other underwater vision. warm and fill the sea with that m the coming darkness
The seabed was empty, devoid Sprng spawn would change from an outline

of movement, more like n lnke And behind me was a desp Lo i presence to o memory D

Surugn Bay T




TheCajuns: Still

With a style as spicy as boudin, a popular sausage, the Ca 114918




Loving Life

ave savoring thetr day in the sun.

By ORIFFIN SMITH, IR,

Photographs by
WILLIAM ALBERT ALLARD

EWAS A BEARDED, stocky
hearty Cajun papa, Lreat-
ing three generations of his
family to & pizza after the
wrewe of Hyacinthians

parade an Sunday

afternoon in Houma, Louisiang, They wers
nlanning a party for Mardi Gras, just two
davs awav. And while I couldn't catch even
French-accented waord, ane admonition Came
through firm and clea
[ don’ wanna run out of beer,”™ he said,
an' I don’ wanna run out of crawfish."

With a chuckle [ realized that after six weels
in south Louisiana, I'd found him at last. Here
was the Cajun as the world imagines him to be
the easygoing, hard-drinking, seafood-loving
deniden of Lthe bayous, brimming with jole de
vivre and always ready fora good time., And
what was he eating? Pepperoni

Along the course of those six weeks I"d had a
lot of my expectations about Cajun country
turned upside down. ['d met Cajun lawvers,
bankers, professors, and captains of iIndustry;
['d been welcomed into the homes of crawfish
tarmers and cattlemen, nice planters and musi
cians. Except foran occasional French-
langiage sign, the legendary Evangeline coun
Lry looked pretty much like the rest of the Gull
coast south. There were no fiddlers in the
streels, no pirogues on the bayvous, It took
me a while to be persuaded that it was more
than Just a toursst come-on, that a proud
LEjun subculture does indeed still thrive
n the eddies ol the American mamstream
Pepperoni vesterday, crawfish tomorrow:; The

penial Cajuns may be the country s PHIITE
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French Creoles —a term that was originally
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. o= - . oy bl efore and after Catuns arrived
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sides of the Atlantic, his work recaptures Ln | the Louisiana | lature di

the vitality of now faded folkways. In raled 22 of the stte's 64 civil parishes as
Aipll Dinner” his grandfather meets Acadiana, remarking on the " strong Frenci
friends for a meal that features the Acadian cultural aspects of sad regio
French garlic mayonnaise of the fitle Maostly rural, and with a population thal 15

by no means entirely Cajur

Acariana centers around two
unofficial capitals; Lafayette
11 !i'_-_' arest and Houma in the
enst. D spile L & dogEer] Ims
conception that most Cajuns
Ive in swamps: Acadiana

gty chvioes into four
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ewamps like Lhe greal sogp
wilderness of the Atchatalava
example of an ethnic group that celebrates it Basin, virtually uninhabited; and the praires
own distinctiveness while rematining comiort of southwest Lomsiana, an agricultural bread-

thiv a part of 20th-century Amernca basket of rice, cattle, and soyhean
RyRalil f i

AJUNS ARE the descencants of 17th [ile interesting, somelhing abDout [ne CAJuns

105 UNEXPEed L] Twrst= Lhat Aoy

century French colonists who set- captured people’s imagination a decage of
tled along the shores of Canada’s more ago. Pnul Prudhomme, a celebrated chel
Bav of Fundvin a region thev called from Opelousas, was in part responsible, In
Acmdie. | Rl lledd by the British in a series of 1 3280 he created an instant clnssic called Dlack
deportations beginning in 1755, muore thin ened redfish and spread the gospel of Louisiana
2,500 Acadians eventually found refuge in cooking from New York to San Francisco
Loutsiana. As the vears passed, their neighbors Cajun cuisine, with its exofic ingreaienis an

Sepp— - i
SCHIUETIECE §

¢ edees of the French “Acadien” its reputition for hizh-octane scasoning
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snanish descent, were griadually absarbed Dy ik I.l lie Blonde™ and " The Lake Arthu
intermarriage into the Cajun miliey Stomp” set toes a-tapping far bevond the pra

loday's Cajun country isa roughly triangu-  ries of Acadiana. Cajun musicians found

lnr section of south Louisiana reaching from enthusiastic new audiences. Songwriter £, 1

the outskirts of New Urleans to the sabin Menard. in real hie g chanrmaker in the tiny

River. It laps over the Texasline for afew miles  town of Erath, traveled to 42 states and £ 1

nast Port Arthur—"“Cajun Lapland,” as Loui- countries, from Thailand to Egypt, playing fis
- v e TLIREs sl L bar 1L 5 B Ll -.'I' .i- 1 ]

sinnans sometimes say to needh > FLOKy Grirris Svrma, Ta, o writer and lawyer in Little

N - | n 5 L TR i 1 I i " ; i I_" ok . §
star relatives. Despite populas : -_cl NEW B ock . Arkanses: last wrote “ Small-Town Amer
Orleans is not Cajun country Mar is Haton fi=a " il

b
Rouge. Mor is a great deal else thatl seems Photographer WILLIAM ALBERT ALLARD 158 {re

French in Louisiana, since a goodly number of  guent contributor to the magazing
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Acad|am wers departed south
to British colonins. Turnad
sway by E¥ CaTTYV- (
it ing 1.500 exiles sailed for Britaln,
I7E8-IT62 Asecond waveof T

IT-I deportation swept several
1

hundred Acadians to France

in (758, By 1763 some 10,000 / "*{)
Acadiam had been displiaced —

two-thirds of the original e
population, -

IT63-T85 Aftortho Fronch
and indian War anded in 1783,
some refusgesd in the British
-l:nl;rn:li;lnld-l thair narth
to French territory, ~5
maved Lo Sauth Amarica, the

Atiantic Hoalm
17551785 E.,,mlnh'“"mhh?d

ds, and Loulsinna  In i7as
|| Froneh possession abaut 1,600 refugnes beft France
-Engﬁlhmlnn for Louksianas.
" Spanssh possession
| Disputed area
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new hmne
ARLY in the 17th contury the Cajuns'

pioneer ancestors founded a French colony
called Acadie in what i now the Canadian
province of Nova Scotia. While the Acadians
praspered on the fertile farmland, France and

Hritain vied for control of the region. Britain

won sovereignty in 1713; four decades later, at

the start of the French and Indian War, security-

conscious officials deported many Acadians.
scattered along Atlantic and

Caribbean shores (above), some

e & - Atuhatyl : refugees found a final home in

PELOUEAS . w e ERTS i ¥ south Loulsiana. As their settle-

JF y . ments spread across biavouws
and prairies (left), neighbors
shortened the French “Aca-

dien" to ** "Cadien" then

“Cajun." Today 22 par-
ishes, or counties, with a

Cajun flavor make up a tri-

angular region known as

Avadiana

The Cajuns: Still Loviag Life 7 ... L 45
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Every Saturday mormning Marc Savoy
center, presides over a jam session af his
st store outside Sunice. “Ttry o e -
fUre musicians wiho rept the torch bum
Ing wihen Cafun wasn't a mice word. " At
the Liberty Theater tnotown, folklorist

Barry Jean Ancelet, with son Emile, pre-

pares [0 host o weekly Caiun radio show

lanky, droopy-mustached folklorist at the gil-depressed ¢conomy worry that the tales
University of Southwestern Louisiana, who of Cajun carousing wil
probah
than Anyone glse, 1l he KL o news,. . he dead Fol thie rest of us, the 'ZI'I!|_5| harid news may b
panned, “1sthat Cajun is hot. The bad news is  that Cajun chic has left the best FFArt af A

that Cajun is hot.” amazing tale untold. That tale is the story not

prompt prospective

v knows more about today’s Cajuns inclustries Lo dismiss south Louisiana

Like most Cajung, Ancelet winces at imphi onlv of whothe Cajuns are but also of who thiey
cations that Acadigna i=s full of fire-eating were—and how they got here, Today's zesty
1 1TTLRY II'-'- ":l'.':": who commmunicate in archali '-|'-III|:I I,._ul_l';-:i_|.'|_;1||_- Are (sl Qre | ':|_¢;!r|_ -1 a
French and have not vet joined the modern nearly four-century saga of heartbreak , strug-
world

IUs ludicrous, ” he says, “In the mov-  gle, and perseverance against all odds. Mamy
125 Cajuns have replaced hillbillies az a people  Cajuns know the story, as do their modern (lay
AMmong whotm heroes can get into exotic Lrod- kin in Canada, New England, and France

e Businessmen Ir_:.'i'.g Lo restore the area’s bisause efdch of them has 10 somie way Hved 1t
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CAIUN B 11

It's a ploce where people just let go and have a good time,” says a dance hall
customer, Every town worth a two-step has one. There's Snook's in Ville Platte,

Labaview Club in Eunice. Fontenot's (now Richord’s) in Basile. Fred's in Maomo

Cet aside for a moment what vou remember 'he Enelish claimed treachery. Within

of Bvangeline, Henry Wadsworth Langtel months Acadians of the Minas Hasin wers
low's sentimental account of an Acadian maid-  being boarded onto British ships bound for the
en's separation from her fiancé, Gabrel American colonies, their lands and homes in
during the exile of 1755, because Longfellow's  flames. Others vither capitulated or fled into
haracters and many of his important details the forests. For years the roundup continued
ire now known to be mere Nction Of an estimated 15,000 Acadians, 10,000 were
Early in the 17th century, settlers from west aptured, deported, or detained before the wai
srn France came to what s now Nova Seotia's between France and England ended in 17
Annapoelis Basin, a fertile land of orchards Those who came to the Amernican colonies
sheltered from winter winds by mountains to faced wartime hostility and grew quickly dast
the north, They spread nto rich land in the tute, Virginia's allotment of 1,500 Acatians
Minas Basin and along the Isthmus of Chig was actually refused entry and shipped to
necto, Fishermen and farmers, they always England as war prisoners. At least seven humn
hewed close to shore, constructing elaborate dred Acadians drowned when their overloaded

HKES laim new cropland from the Bay of ships sank in & storm on the way to Europe.

Fundvy's 50-foot tides [ e oy, ey wWeEnl On 1o Years I one chroni-
Mheir new homeland of Acadie lay squarely  cler's words, " the wretched exiles cropped up

athwart the rivalry between France and like driftwoed along the littoral of the Atlanti

Fhey mach

England for mastery of North America. The COcean and the Caribbean Sea ;
Acadinns declared neutrality, but the English, their way to France, Quebec, the French West
1|I| |I.'.'

i won control over their Innds i 15 Indies, Saint Pierre and Miguelon, French
demanded lovalty, When, in June 1755, the Guiana, and the Falkland Islands, By 1763 a
Fnulich overran France's Fort Beauséjourand few hundred had settled in Louisiana
capiumned 5ame 300 Acadian consct pis INSHIE More than 2,500 impoverished Acadians
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prepared for a good time. I found it, certainly,
a microcosm of many Cajuns'
ong upward chimb from lower class to success

bt 1 also found

When Weldon's father, Willis, joined the
Navyin 1943, he spoke not a word of Englizh
20 vears later he had 11 children, nine of whom
wient to college, several to graduate school

For years Willis Granger and his boys were
sharecroppers on nearby lends of the Thibo-
deauxs and Broussards, farming with a mule.
His wilte, Edith, born an Hebert, conked and
washed without running water. In the il f-
seazon Willis eked out a living trapping nutria
and muskral. “'When Dad got a job in the salt

[ e Caruns: Still Lot ing Life

mines on Tefferson Island, " Weldon recalled .
"It was a real step up. We could live in town.™
Today, basking in his children’s achigve-
ments (all have done well, and three sonz= are
internationally known physiologists), the 68
vear-old Willis runs a horse farm squarely
across the road from where he used to share-
crop. With a white fence and a modern home, it
loaks like & bit of Bluegrass Kentucky, Wel-
don bought the tiny four-room house in Erath
and moved it to the farm, s memento of the
fnmily's past ‘Willis has a Rolls-Rovee Silver
Cloud now, a whim of his lawver son (% He uses
It to 2o ouy groceries, Weldon grins). But he
still prefers his pickup

At Christmas a hundred or so Grangers and
Heberts came together at Erath's American
Legion Hall from as far away as Venezuela to
¢at boudin (sausage) and dance to a Cajun
band. Grandmothers en bane watched the
doings; the men discussed the merits of the lat-
est deer hunt; the children all behaved; and
(surprisel) a well-stulfed Cajun Santa arrived
to lead the two-step at the head of a conga line

At hiz plush law office, Weldon Granger telle
me why a painting of 8 man and boy picking
cotton hangs in the place of honor behind his
gesk. " That's my dad and me,"” hesavs. 1
had an artist take an old black-and-white
photo and make it mto a portrait. When I get a
little cocky, 1look back at that. I'm very
appreciative of all that's happened.”

HAT BLEND of simplicity and success
typifies many Cajuns todavy, [ never
mel a Cajun who put on girs
Composer-saxophonist Richard
Landry, whose radbant " Mass for Pentecost
sunday ™ was commissioned for the opening of
Lthe Menil Collection, a sophisticated museum
in Houston, wrote the work in his family's
high-cethinged old bouse in Cecilia, not far
[rom where he once picked cotton for a dollar a
iy and played the saxophone in Otis Red
ding’ s band. Baseball pitcher Ron Guidry, one
of the best the game has seen, was hunging a
cypress cabinel 1n the kitchen of his new party
barn on a 75-acre rural tract near Lafavetts
when I caught up with him. "It's a place {or
dances,” he said —and for his bass boat. " This
whole area is close, tight knit,” the ex-Yankee
told me, explaiming why in retirement he came
home to Cajun country k ten square
miles around here and know evervbody."”
With all the attention given to the Cajuns
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"My people were watermen who Lived
between the swamp and the sale marsh
Called it the trembling prairie,” says
champion decay carver Tan Brunet, af
left, putside his Galliano gallery. His son
Jett, at his side, has already surpassed
him. Both sell decorative decovs to col-
lectors for thousands of dollars apiece

Frenchness, it's easy to forget that they are
Southerners too, Ron Guidry's love of hunting
and fishing, typically southern, is mirrored all
across Cajun country. " Evervone's got humnt-
ing camps, " says Terry Perrin, who grew up
almost within sight of Avery Island, the home
of Tabasco hot sauce

Thereis a special Cajun twist to this
southern image. Perrin, a semiretired cook,
explains, “Cooking is aman's thing. To cook
vour first gumbo while your frnends are plaving
hotrrie, a Cajun card game, well—it'ssortofa
" A< we talk, he sprinkles
Tabasco on his popcorn between sips of beer

rile of I:|||.':I'I.i':|._-||..

s1C is the single most distinctive
element in today's Cajun cul
tural revival. Originally for at-
home listening, it soon became
an accompaniment for dancing. The voeals,
mnsunlly in French, are nasal and shrill enough
to be heard over the sound of dancing feet; to an
outsider they are an acqguired taste. But the
music itself —fiddle, triangle, nccordion, gul-
tar, and the more modern drums—1s irresist-
ibly infectious. There is nothing of the woeful
history of Acadie in these cheerful melodies

55

Cajun music had nearly died by the 1940s,
ahzarbed by country music and " western
swing, " when a half-blind accordionist namedd
Iry Lejeuns made the old sounds fashionable
again. A god in the Cajun pantheon, Lejeune,
whao died young, would be amazed at lodny 5
proliferntion of restaurant-dance halls hike
Mulale's in Breanx Bridge, wherg Cajun
hands play for hours every day. The shoes an
the dance Noor tell the story:
cow bov boots, Adidas, deck
shoes, slippers, dress shoes,
sandals. In south Louisiana
Cajun music crosses all divides
of age and class

At the Savoy Music Center
near Eunice each Saturday
morning Mare Savoy, master
of the accordion, hostsa Jam
session. When I came in, the
heavens were ringing with the
sound of nine fiddles, four
accordions, three triangles, a
piano, and an upright bass,
“tacks of boudin and six-packs
of beér (the official "admission
charge" for first-time onlook-
ers] lay all about,

“My idea is, let's make & party, let's make a
harn dance, " says Savoy. Inan era when some
Cajun musicians are edging into rock , he firml
upholds the clazsic sound. “I don't want to
plny all this nouveau music. The earliest styvle,
the purest style, that's the sound |’ ve always
tried to capture and pay tribute to.”

N MOST RESPECTS the main features of
today’s Louisiana Cajun culture hardly
go back at all to old Acadie; furthermore
Cajun life differs sharply from that led
by their now distant cousins in Canada. Some
300,000 people proudly calling themselves
Acadian reside in Canada’s Marntime Prov-
inces, mostly along the eastern shore of New
Brunswick. (Another 25,000, a special bree
American Acadians, live across the St. John
River in Maine's Madawaska region. ) [ went
there expecting to find the other half of a seam
less Cajun-Acadian world, separated from
Louisiana’s 500,000 Cajunsin distance but not
in spirit. But what I found suggested that 200
years in Louisiana made the Cajuns there a
sgparate people, bound to their northern kin
more by sentiment than by substance
Consider what setz todav’s Cajuns apar

(1l

National Geographic, October 1900



[heir food, with its cavenne pepper, roux; anct  brngEan ofiical end to the Acadian exile by
mingled aromatic flavors of onion; celery, and  admitting that it was a violation of English
bell pepper, owes more to the Indians, the and international law. "1 wanted to do this, "
e antebellum  betold me, “s0 when my children ask why

south than to the salted, olly foods of old thetr ancestors came here, I don't have to say

woanish, and the slave conks T &

Acadie. Rice s a Cajun staple, and well-loved they were ‘criminals.’ 1t's never too late to

Ingrecsents ke crawnsh and alligator play a roTecl B WIone.

part in Louisiana as nowhere else. Only in the The deepest difference between today’
one-pot cooking style do the Cajuns share a Cajunsand Acadians may be one of Letm s
culinary inberilance with the Acadians—buta ment. When the Cajuns celebrate who they
gumbo or & jambalaya is a [ar different experi-  are, they mean who they have become; when
ence than the Acadian chicken-and-dumpling  the Acadians celebrate who they are, they
stew called fricol. Today's favorite Acadian mean who thev have been. One hanors change,
dizhes nre potitine (adousshball containineg ealt  theother endurance. When I asked Acadians
pork}and rappie pie (a casserole of grated potn-  what gualities distinguished them from theis
toes with the starch pressed out). Both are English-speaking neighbors, they alwavs men
tHand enough to put al .-'-."“: |.’”|:'|-" LRSI .'.:-!I.L|" tioned the closeness af thetr family life Jusd

S ETR T 1.I.I_-|..'1 music owes its heart and soul is L ajuns Tid. but unlike Caiuns 1) ey never
o the Ncdle and to the dintonic accordion, mentioned joie de vivre

somethineold Acsdie never saw. Introduced t | e cle vivre: [t mayv be the richest NRugFeel ol
-1. I=||il||_ | !.'_ | - i .-I_ TTTLLETES .I.: AUt | .,:_:. 1l wWisilom al 'I'_I “Oreg .-|-| .._l_i!|!"_ !'||"§|_-|_ :-.I;'l LIRS N
reshaped the old Cajun fidd

eliminating those that could not fit its limited Hontha

¢ dance tunes, mingd Carun sgthor Trent Angers's obzeryva-
e de vivee 1s " not a state of euphoria

range. For the most part, only waltzes and that can be induced by the consumption of

two-steps survived. lToday's distinctive Cajun  alcohol,”™ but rather "a way of looking at

sound has few real counterparts in Canada things, a condition of the mind and of

'he status of the French languaee iz a fight Lhe
ing matter in New Brunswick,
which in 1969 became offi-
cilly bilingual. In Louisiana o
smattering of French lingers,
Gut the generation now in its
4ils 15 the last to have grown
up speakimg it at home. With
some exceptions—such as the
French-langiage news pro
gram read by a Cajun aceos
'I'."'Iflh-:. BVED, !:|;'_'r|l 0N
Lafayvette's community TV
rhanne French 13 no more
than a grace note in Cajun life,
iithough efforts have begun to
preserve it

Lhe Cajine, one Louiginnan
ol me have |

i SETISE ]

wrong without an attitude of

militance.” In New Brunswick the bold, single- A millionaire before 40, industrialist

starred Acadian flag [lies proudivin front of Datley [, Berard credits his success to
nomes and butldings, at tmes higher than the Cajun ingenuity, "I grew up in g g old
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Acadiana was de<ignéd some vears ago. but it reciils. Wiortd-traoveled 05 O contractor
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has not become the same sort of political svm for the ol industry, he has retwrmed t
-. ] M [ g i vl Ferias (g oy Fadi 7 Iy [ = |

bol. In a perfect illusiration of Cajun modera vew LDerta roots. “Lince thes ploce gels
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tion, & Lafavette lawver named Warren Pernin
recently petitioned the Queen of England to
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Despite all the differences, the personal ties
that bind Acadians and (Cajuns are deep and
warm. I think of the two Don Heberts, one In
Paort Arthur and the other in Madawaska, who
met at & family reunion and have exchanged
friends and friendship by the busload since
And I think of Carl Brasseaux, a voung Cajun
historian, who told me of the uncanny sense he
had of * being among my own people”™ when Hi
went to New Brunswick: “ The rhythms of
speech, the way they related to their cinldren,
s0 many things were so much the same.”

How much, I thought, depended on the rou-
lette wheel of exile more than 200 years ago: on
who went where, and what they then becamae
Late one September afternoon at the Festivals
Acadiens in Lafayette, after a stroll through
food stalls where vendors sold crawfish tama-
igator sausage po' bov sandwiches

les andd al

and chicken jambalava, | listened while a pop-
ular band called Beausoleil brought the crowd
to a jovous frenzy with its swirling Cajun
tunes. Sunlight backlit the Spanish moss 1n
ghostly gold. The dust from dancers’ {eet and
smoke from family barbecue grlls rose around
me. If the original Acadians came back just

now. I wondered, would they recognize the
Cajuns? Would thev say, in them we overcame
our loss? Or would theysay, part of our punish-
ment was for our descendants to become A
different people we no longer understanda?

With a twinge of regret 1 supposed it was the
latter: The exiled Acadiansmight find a part of
themselves in Canada or Maing, but Cajuns,
bless their souls, would simply baffle them. So
be it. Cajun culture is happy with itself

oR ALL the good-natured gualities of
Cajun life, south Loutsiana still has its
shire of trouhles. Erosion of the
state's coastal wetlands, which
sccount for 40 percent of the production of
L. 5, fisheries, is oqcurring at the rate of one
acre every 153 minutes. The process has been
going on for centuries, as the Mississipp River
has changed it=s course every few hundred
vears, whipping across Louisiana like a garden
hose; but levees and canals have worsened the
loss of land to the point where much of Terre-
bonne Parish —it means “good land"” —could
DEe gone 1n S0 Years,
Cajun shrimpers along Bayvou Lafourche

With faith a cornerstone of Cajun society, heartfelt prayers and a bishop’s blessing
begin the sugarcane harvest. Married in a church ceremony, Bernard Rees wears
the cash customartly pinned to newlyweds by dancing partners af thelr reception
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hemoan rising costs and new environmental
laws that require TEDS, or turtle exciuder
devices, funnel-like attachments that, in
theory, deflect endangered sea turtles w
shrimpers trawl. ¥ The shrimp are supposed Lo
g0 in," says Linwood Cheramie, a Bille wiry
man whose ready smile fades when the subject
is TEDS. “But if anything gets caught in the
opening, like paper, vou lase all yvour shrimp.™
Chermmie has worked asa shrimper for 53 of
his 7 vears. “Ididn't expect (o make a for
tune, ™ he savs in the kitchen of his modest
home in Golden Meadow, as his wife serves us

11l

coffee and erusty French bread from Dufrene’s

Bakery a hlock away, bread fresh enough to
please a Parisinn, ¥1'm doing it because 1
lovetodoil

"You know what's pretty?" he interrupts
himself, unfolding a sheaf of snapshots of his
boat decornted with hundreds of colored flags
for the blessing of the fieet ench August. He
irvites me aboard his well-kept pride and joy,
and he starts the motor. It purres like Willis
Granger's Rolls-Rovee

“It looks like the shrimp industry is a thing
of the past, " Cheramie muses. “ Your expense
15$15,000 a vear to catch 525,000 worth of
shrimp, if vou work hard. If 4 young man had
to zo out and buy a boat like this, he couldn't
make a Bving. But,” he patises, and that irre-
preasible smile breaks out again, "it"s still fun
to go out just with "frans’ to go fishan', What s
10 gallons of diesel fuel for frans/™

Broad and open, lined with hundreds ol
boats, the long reach of Bayvou Lafourche at
Galliano and Golden Meadow will surprise
anvone who thinks that “on the bayou™ means
a moss-hung, dark, tree-shaded, slow-moving
way of life. By day a busy waterway, 1t ghtters
at night with thousands of mercury vapor
lights. There is a bustle to the place that belies
its 1solation.

The few remaining swamp Cajuns, &y con-
trast. lead a Faulknerian existence that 1s fast
disappearing. In the Atchafalaya Basin more
of the deep swamp is silting up each passing
vear. Almost all the residents have moved Lo
moare comfortable guarters outside the levees; a
g0-horsepower Yamaha can zip them into their
fishing grounds.and back out in an hour or two,
so the traditional houseboats that people like
Annie Blanchard remember from childhood
are long gone —or are turned info casua
weekend retreats.

Annie nnd her husband, Rov, live in what

fil)

suburban home down a
eravel road on the levee south of Catahoula,

could pass for atypica

but their hearts —and their livelibood —are
still in the swamp. Competition from crawlish
farms, though, has cut their income badly
“Used to be, vou'd make aliving so easy it was
free,” Roy siys as we sit in their living room,
the television playing wordlessly beside us
“But thev started these crawiish farms, and
that makes it hard." The worldwide crawfish
craze has not made HJ:-:-.' and Annie any ncher

“1f 1 had to leave this place and go farther,”
Row savs, “T'd be like a sick dog. | can still hear
the wood ducks and the little green frogs.”

National Geographic, October 1090
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Annie nods in agreement. ' That's the music

f the swamp."”

ERHAPS THE BIGGEST RLOW o L ajan
country was t
which shattered the economy of south
Louisiana and left places like Lafay-

e ofl st of the 169805,

etie reeling. "It was a grotesque specter,

savs developer Dwight Andrus, ¥ You were
luckwv to catch vour breath on the way down

I will never forget i Fear, Fear.”

So massive was the exodus, U-Haul shipped
loads of automaobile tratlers into Latayetie on
railroad flatcars. Hardest hurt was whal
another Cajun called “our false middle class
" Tobs came 50 casily during
the boom, hesaid, “vou could make good dol
lars and not even finish high school.” When

Fean

that o1l produced

Lhe hust came, “‘:Z'F.'L'll-_a"'.".' had to lepve the areq,

i

and their families, to find work. 1t was the linal
exile, or mavbe | should say the latest exile.”
Later 1 went to see Diave Petitjean, a popular
Cajun humorist. He and Justin Wilson, the
teller of Cajun tales, have surely made more

people laugh than any other Loudsianans. One
of Petitjean’s favorite bits of Cajun wisdom
lodged in my memory, “Love life," he said,
“and life will love vou back.”

So I ask him: After all the adversity the
Cajons have known —wording 1o salt mines,
suffering in the oil bust, picking cotton for a
dollar a day, getting expelled from Acacie and
satling the seas in search of home, watching
their bayvous silt up and their coastline wash
inta the Gulf —how can anvone say that life has
loved them back #

He smiles the smile of someone who just may
have been asked all this before

National eopraphic, Uctober 198940



“Wre have a saying
[Jon’t let go of the potato,” ™ hesays. “TH
mans ' Hang in there.” What Cajuns have 1:

Lache pas lo patat

ourmystique, ouroutioox on hife, Cajunsdon’t
h¢ThIH5~4r4"erhrE| M
coula destroyv us

I'L ok,
15t Mare Savovechoed those words as we sal of
his back paorch. "What's Cajun?s"
ulritktﬁyﬂﬁL' P.ﬂrﬂdlrlﬁnPHHHWL!|n”h
pens, 1t's for the best. It's the outlook ahaut
evervthing. How do vou see the things around

how do vou work

how do vou sind 1t"s not phout speaking
French. It's what vou got right here under vouws
i*hes]

Ut will 1t endure in mamstresmn America,

-1u?unlﬂjrnﬂ}w11
davs (ater the ereat Cagian ac

|||'-:|'. Il -

|H'1Hhrﬂ

NOW 10 Vo play

That's whatl™s Caddn.'

Wwtere the '.-_|-||;.«' s clearty have decided to
e Michae]l Foret

the mstonan, thought so

fhe sall Loving Life

FRATE

A brash [ahel and a bavou gator taftooed
n the upper garm of crowfisherman Chad

.I ol - - II |
Boudreaux prociaim fim one hurd rec
1

2Nt prouad of his meritage. From good-

boatmen in the Atchafalava

plid =Py
Hasmn (left) to business executives i the

iy, TILETTS .:".':_'l_l'.l'.lfn_'l_' _'._||_'|:.'.'_|[|_ gl R

cudture with fnien spirits.

‘T think there'll alwavs be something about

the Cajuns that will beat least marginally
different from people in Ohio or Utah o
¥lichigan. And it works both ways: Mavbe the
:1ﬂh1t-$n: Are CAlCnIngeg sorme ol OUur jole

e vivre, Ithink we've had some permanent
intluence on American ways of thinking"
F'rom what I had seen, each of them was

Life hss

right loved the Cnjuns back
And perhaps decades

Wnen L |FFH|HE1WHUJEEE:ZQFTH

becaise they willed il 5o
FFOin oW
A memaory in south Lowsiana, when the hlting
Lajun music s Kept in a cupboard for thi
delight of connoisseurs, when the sumbo and
Have @ver

the crawfizsh and the iambalavy

wnv to fast foods we cannol now evel

smile of grace from the bavous and the prairies,
that disposition of the mind and heard []



Is Our
World Warming!

Underthe

For more than four billion
_ years the sun and the
earth itself have been the

driving forces in our

planet’s changing climate.

Now we puny humans—in all
our billions —may have become
the decisive force for change

in the decades ahead.

By SAMUEL W. MATTHEWS
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The power of sunlight captured millions ol
years ago by plants and animals and buried

in huge deposits 1s now being burned as coal,
petroleum, and natural gas, Such burning
power stations, automobiles, and homes
releases carbon dioxide (0 }a] 1o the air.

Onece airbome, COs absorbs heat, warming the

:_|r!|'.||.¢:}l||1=z'n.* in the .-.¢.1-|':.'I||""5 _,L_-_rr-r-1;Il.r||:5.-'-_= eflect.
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These southern California collectors add a elean

and mmexhaustible energy source 1o the state’s power grid.




HE ROAD up earth's most massive mountaim — Mauna
l.oa on the Big Island of Flawaii—is n narrow,
twisting strip of tar, laid by prison labor through
raw, jageed lava fields. You can drive it—with
great caution and constant awe — to a small cluster
of white and blue huts standing more than two miles
high in the clear, cool Pacific sky,

Here for 32 yvears the level of carhon dioxide in
the earth's atmosphere has been recorded daily at the Mauna
Loa Observatory by Charles David Keeling of the Scripps Insti-
tutian of Oceanography and by scientists from the National
Oceanic and Atmospheric Administration (NOAA). And for 32
years the Jevel has risen, in a wavy curve of spring-fall vanations
(opposite}, from 315 parts per million (ppm) in 1958 to more than
355 1n mid-1990,

That steadily climbing C0O; level (air locked in glacial ice a
century ago held only about 280 ppm—235 percent less)is an
incontrovertible measure of what man and his machines have
done to the atmosphere of the earth in scarcely one lifetime,
Becayse of it, say many scientists who stady the climate, our
planet is bound to become warmer— has already warmed —as
maore and more energy from the sun is caught and held in the
thin blanket of air arcund us.

“As Pogo put it, the enemy is us,” said Elmer Robinson,
director of Mauna Loa Observatory, while we drove together up
the desolate slope of the volcano. “ By burning more and more
fossil fuel—gasoline, natural gas, coal, peat—even ordinary fire-
wood, we are putting into the air more of the gases that act much
like & globe of glass around the planet. That's what's called the
greenhouse effect.

“UUp here we mersure not only CO2," he went on, as he led
me through a laboratory jammed with humming recorders and
glowing computer terminals. “'We also read methane, chloro-
fluarocarbons, nitrous oxide, and ozone, all of which add to the
warming. We se¢ and measure dust of various sizes in the tropo
sphere, the weather laver of the atmosphere.”

such data, recorded by NOAA here and at American Samoa
in mid-Pacific; at Point Barrow in Alaska, and at the South
Pole, form the hard evidence on which climatologists base
widely varying and controversial visions of the future, Average
temperature worldwide, by careful calculations, has gone up
about half a degree Celsius —one degree Fahrenheit—since the
late 1800s;

In this century, the decade of the 19805 saw the six warmesl
vears in weather records. Yet there are some researchers and
statisticians who argue this apparent warming of the planet may
he only a temporary blip, that natural warming periods have
occurred before, without man's intervention, and that there is as
vel no sure evidence of long-term change

All this was in my mind under the blaze of sunlight that
beautiful winter dav atop Mauna Loa. Through a small nccult-
ing telescope maintained there by the National Center for Atmo-
spheric Research at Boulder, Colorado, 1 stared at the darkened
{ace of the sun, nnged by its glowing, gauzy corana.

From that blazing disk high in the Hawaiian sky comes the

An unusual sight in Sanr Fran-
cisvo, srog hides the city only
fowr or five days a year. Far
more ontinous: the invisible but
relentless rise of carbon dioxide
in the atmosphere. Scientists on
Hawaii’s Mauna Loa, two miles
above the Pacific Ocean, have
recorded a steady increase (n
the globil concentration of CO;
since 1958 (right). The zigzag

patiern reflects the seasonal
growth and dieback of plants,

which soak up prodigious
amiunts of OOy during spring
arud summer.

A century ago COy measured
280 parts per million, according

12 National Geographic, October 1090
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to analveizs of air trapped in ice
sheets. Scientists say this evi-
dence shows the ¢ffects of
humon activities such axs burn-
ing fossil fuels. Most believe the
rising U0y level will lead to
higher global temperatures and
significant climate change.

I's Oy World Warming?

endless power that drnves and rules all life on earth: its
plant growth and the food chains of all its creatures: the
winds, rains, and churning weather of the planet; the
aocetan currents, forests, prairies, and deserts

Clur home star in the heavens burnz steadily, almost
without variation. It 15 the “almost,” coupled with
what man's activitits are doing to the atmosphere, that
this story 1s about. It iz becoming more and more appar-
ent that the effects of the sun upon our planset are chang-
mg. Our one and only home may be in harm's way, and
we can scarcely sense just what is happening —or know
what to do about it

That burning energy of our sun works the miracle on earth
called photosynthesis. Powered by sunlight, plants green with
chlarophvll combine carbon dioxide from the air with water
from soil or sea into energy-rich carbohydrates, releasing into the
atmosphere the oxvgen we need to breathe

It is the same process by which primitive bacteria of ocean
shallows, mare than two billion yvears ago, first produced enough
axygen to permit other life on earth to develop. And it i5 the



Farths thermostat:

[ NATURAL GREENHOUSE

bid As radiation from the e (yeliow) €0y adsorh mart of fhe heat fhad
. itert parth's abin wre, 2 por-  Bie aarth radiades back foward
the areenhouse effeet =as mreme,
AL e UL MU LRV pace or abuorbed directiy by the  the heat. Over time. the outgaing
= atmagphere. The 50 percent or so  radiation balsnces the incaming.
Wit reaches the groved is con- Diher snergy (arange) mefudes
werfed into infrered radighon, gr  Tafeot heat i fry farmatinn
et (red). Clouds and groenbouse  of cloody and comveciive bt
gases apeh @ water vapar and edrriad by wpdraft
WHAT COMES IN WHAT GOES UP
Radiated
WHAT COMES BACK Clouds and

RENCH mathemati-
F cian Jean Fourterin
1822 compared the earth’s

atmosphere to the glass of a
greenhouse: Both let the sun's visible
rave enter to warm land, water, plants, and
air, yet retard the escape of heat. His compari-
som wis apt—in part. Without its atmosphere,
the earth would be as frozen and lifeless as
Maors, instead of aveéraging 157C (59°F) pnd
sustaining millions of species. Although the
physics of earth's atmosphere and greenhouse
plass are quite different, the term caught an
aven before Brtish epgineer G. 5. Callendar
warned in 1938 that human activilies were
altering this beneficial greenhouse effect

What causes thi= warming, when 99 percend
of the atmaosphere is nitrogen and oxygen, nei-
ther of which absorhs much heat? Scientists
have discovered that water vapor, carbon diox-
ide, and other gases—though mere traces in the
air—act as powerful heat absorbers. Today the
greenhouse effect stands as well established
as anv theory in the astmospheric scences,
anchored by countless measurements from sat-
ellites, weather balloons, and ground stations
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(he amouat of carbon in
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regulated by inberaction of alr
rock, sed, and &l Jifd=forma
Pignts, for ¢xample, release
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thezis and are carbon within

energy-rich carbohydrates
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same process—still imperfectly understond —that grows the corn
of Iowa, the grass of vour lawn, the rain forests of Brazil, the
Noating plankton that sustains life in the seas

i
fj HUMAN INFLUENCES “Without carbon dioxide in the atmosphere, life as we know it
:Tr?;'n :J:r :u;nlﬂeﬁ tf;" rnlf;‘:ur:‘r - would be impossible,” Elmer Robinzon had said on Mauna Loa
s i::.-rdrannl;%wm it “We couldn’t exist if it weren’t for greenhotse warming.”
E-:IUET; f.'.f:;".u pnp;fﬁun; 1":.-:;!1.;[ About h:;_.t_'lf of the radiant energy reaching earth from the sun,
bo lossing :'n-rm'n;.':n Hm!"wf::‘ because of its short wavelengths, can pass through the atmo-
tnddustrial and ageicultural emwaions sphere to the earth's surface. But the longer waves of heat that
::‘::ﬂ‘;l’“ﬂmm&imﬁ oghl riachiate back toward space are absorbed and reradiated by water
half & absarbed by tha oceans and by vapor, carbon diowide, other gases, and clouds, and the atmo-
regrtation and zuih sphere warms.
?ﬂ;ﬂﬁﬂﬂ::ﬂhﬂﬂ,ﬁlmlf “That's the greenhouse effect,” Elmer had said. “Without it,
ko rrm-a;:l. tham ance thay reach the earth would be frozen—at least 60 degrees Fahrenheit colder—
s i and there would be no more life here than on Mars. But if it
were to increase, . .. Well, some climatologists say we face tem-

peratures three to mne degrees higher in the next century."”

Back in the last glacial age, tome 20,000 vears ago, world
temperature averaged about nine degrees colder than today. The
carbon dioxide level was only 190 to 200 parts per million,
ancient ice samples from Greenland and Antarctica
show. As the ice melted back, the CO; level
gradually rese to about 280 ppm by the
beginning of the industrial age.

"By the middle of the com-
ing century —in our chil-
tren's lifetime, " Elmer
had said, “the level will
reach 550 or even 600 at jls
current rate of rise.”
The prospect of doubled
. CO;—and even more rapid
¢ rise of other gases, such as
' methane, which together equal
the warming effect of COy in the
atmosphere — is what has atmo-
spheric scientists urgently refining
their computer models of the climate
\\ World population also is predicted to dou-
ble by the middle of the next century, from
five billion people to ten. And as all nations
become more developed and use more fuel to sup-
port those people, the release of carbon dioxide and
other gases to the air 18 bound to keep increasing
despite the care taken or which fuels are burned.
With more warmth and more CO;, some ask, would not
more crops grow, in wider areas than today? Would we not
benehit from a warmer world?

Perhaps, in some areas. The more CO; in the air, the more
productive some plants become. But the biggest unknown is
what changes would occur in the planet’s weather patterns

Muost climate models show that in some remions —northern
Scandinavia, Siberia, and Canada, for example —more rain
wonld fall and more trees and crops grow. But in today's
great mid-continent breadbasket regions, warming would lead
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O the road to understanding
sources of methane, scientists
from the Naotional Center for
Atmospheric Research in Boul-
der, Colorade, test what turned

ol to be
fresh asphalr {above). Wide-
ranging research suggests that
feaks and venting from coal, oil,
and notural gas production may
be underestimared.

Cattle, a known source of
methane, are increasing world-
wide—faster than the human
population. The same bacteria
that enable a cow to turn gross
into medat or milk cause it to
expel methane, roughly 14 cubic
feet a diny.

fs Chier World Warming?

o the drying of soil in summer. Destructive droughts; such as
that of 1988 in North America, unitil
the Great Plains and Ukraine turn semidesert. Storms such
hurricanes and tornadoes might |
wiould decline and change under the temperature rise, and wild-
lite would have to migrate—if pensh. The perma
irost under Arctic tundra would thaw, deep peatlands would
decompose, and vast new amounts of carbon dioxide and meth
ane could

And just as inevitahly
the ice on Greenland and

would strike more often

X -
FOresls

wrCGm e more violent

it cowlrl—aor

e released
15 OCedn waters warm and expand and
Antarctica melts back
creep higher anto the ¢dges of the continents
low countries as Bangladesh —already
ind typhoons—would be submerged; cities like Miami, Venice,
e¢ven New York, would cower behind dikes

‘Al 4 rise of one to three feet, models have predicted,
ENVI U sctentist Stephen Leather

"keep in mind that the

he seas would
Large parts of such

swept by ruinous floods

15 the
eeEms exireme,” SAVS MMt
man of the University of Marviand,
oceans rose more than 300 feet after the last ice age —all in only &
tew thousand vears.”

It the 100
pletely, glaciologists esti
feet
(oot 1 this
another foot

-AD on the ssiand of Greendand were to melt com
imate the oceans would riseé another 20
sed level in the eastern United States has already risen a

and it is FIrE ted to go un at leist
With that one-fool rise,

at Ocean Citv, Marviand.

ENtury alone,
in the century aheard

Leatherman savs, the hirh-water line

will move inland 100 ta 200 feet; in Florida, 200 to 1,000 feet: in
Louisiana, several miles
Vet parndoxically, say ot gtaciologsts, the huge wee domes

| .'Ill.!'l'[iljl".!l"l

:-.11':“":-'-%. 15 thal

i both Greenland a be shrinking buf
growing. The 2 sign of global
varming. As the atmosphere warms, it holds more water vapor
-.I:'-IJI':L'illll of oceans and

nav not
thiz too may b
froim v gedl; hénce more snow falls in
ar regions er sen levels

- :':"-ru.:-; s of the
higher

hence maore ice and possibly loy
But the warmer seas eventually will melt back '|'.|
polar ice, and the oceans will creep Inexarahly

ORETELLING WHAT MAY HAPFEN to the world if it
should warm by even one or bwo degrees is the tough-
est problem faning climatologists today. Even though
there have been times in the dim geologic past when
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DHHAr reglons are vast differences today. No
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the weather of future days, weeks, seasons—or centuries,

Omne key to their accuracy lies in how finely they divide the
planet’s surface, the blanket of the atmosphere, and the seas.
Most now divide the globe into blocks of at least five degrees of
Iatitude and five of longitude: 300 nautical miles on a side,
roughly the size and shape of Colorado. The best models then
divide the atmosphere into as many as 20 layvers and add in the
aceans’ currents and multiple layvers, The computations are 50
formidable that a supercomputer might take a week to run a sin-
gle change of input to determine its effect

N A HIGH sHELF of Colarada’s Front Range, where deer
roam in the open above the university town of Boulder,
stand the sand-hued buildings of the National Center
for Atmospheric Research (NCAR), one of the principal
climate-modeling centers in the nation. The others are
NASA's Goddard Institite for Space Studies (GISS) on

upper Broadway in New York City and NOAA's Geophysical
Fluid Dyvnamics Laboratory (GFDL) in Princeton, New Jersey.

The computer room at NCAR, its floor carpeted with bright
red squares, i= & futuristic assemblage of multicolored cabinets,
computer terminals, and blinking panels of lights. The chief of
the center, Bill Buzbee, showed me two red-and-black cylinders,
each about five feet in diameter and five feet high, with seg-
ments seemingly cut out of them like huge wedges of cheese,

“Those are our Cray supercomputers,” Bill said. “ Not
many exist in the world. I1f vou'd like to buy one, it might
cost you about 20 million bucks. And it would not be pow-
erful enough for much of the modeling we're asked to do.”

“Tf our global grid were reduced to two and a half degrees on
a side and the number of vertical layvers increased,” 1 had heard
Jerry Mahlman, director of GFDL, say, it would multiply the
demand on the computer 16-fold; at one degree square, which
might be necessary to forecast weather and climate accurately
for local regions on the glabe, the order of complexity —and com-
puter time—would go up at least 500 times.”

[ began to appreciate what these machines do. They reduce
inconceivably complicated systems of the atmosphere and oreans
to Jogical, mathematical predictions of what might happen if
man of nature changes the ways things are with the world,

All the most advanced GCMs, fed a doubling of carbon diox-
ide, come up with similar results: The world will warm by the
middle of the next century by two to five degrees Celsius —three
to nine degrees Fahrenbeit—with even greater warming in the
subpolar latitudes. The differences between the mocdels show up
in regional effects {(maps, pages 82-3): exactly where drying or
mare rainfall may occur, whether the Northern and Southern
Hemispheres may react differently.

The modelers acknowledge they may be as much as a decade
away from full confidence in their results. At GFDL they have
been trying for 20 vears to couple ocean circulation to the atmo-
sphere. Svukuro Manabe, one of GFDL's most noted modelers
(page 80), admits that in the early days “all sorts of crazy things
happened [in the computer] . . . sea ice covered the tropical
pceans, for example "
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NOTHER NOTED climate modeler —and spokesman for
potential trouble—is James Hansen, director of
NASA's Goddard Institute (GISS) in New York City
(facing page, bottom). During the scorching hot, dry
summer of 1985 he captured international altention
when he testificd before n Senate subcommittee

“The world is getting warmer,” he said bluntly, “We can
state with 99 percent confidence that current temperalures repre-
sent a real global warming trend, rather than a chance fluctua.
tion. We will surely have more vears like this —more droughts
and many more days above a hundred degrees—in the 1990s."

He repeated these predictions in subsequent scientific meet-
ings and climate symposiums —upsetting colleagues who feit he
should hedge his concerns with more qualifications and muybes
But that 15 not Jim Hansen's way

Some have heard and heeded whitt be and others have been
sayving. Senator Albert Gore, Jr., of Tennessee, one of the most
outspoken politicians calling for action in the face of world
warming, has said bluntly: ¥ The greenhouse effect 15 the mast
important environmental problem we have ever faced. [1t threat-
ens] loss of forests, widespread drought and famine, loss of wild
SPECIes topenil, stratospheric ozone. , . . Do we have the ca
pacity, the will, to change habits of millennia in a generations”

stephen H Sthneider of NCAR (night), an intense, curly
haired prophet of the future, has been deeply involved in climate
research for more than 20 vears, He writes, speaks, and travels
incessantly; he is one of the worried scientists to whom policy-
makers listen carefully.

“1 ggree with Jim Hansen and others that the worla has got-
ten warmer over the past century —faster than ever since aboul
1975." he told me. “1T"m not 50 quick to say it's entirely due Lo
the greenhouse effect —though that's certainly there, Natural cli- ar
mite variations may be at work too, reinforcing—or at other
timies masking —the greenhouse forcing. In coming decades some
vears and some parts of the world may be cooler, bul others will
be much warmer than normal

“The 1988 drought in North America, for example, has been
linked by colleagues at NCAR with the El Nifio phenomenon of
the tropical Pacific Ocean. A shift in the jet stream, caused by

mazsive ocean-atmosphere internctions in the Pacific, was the Looking ahead, climatologists
likely cause of that hot, extremely dry summer. using advanced computer mod-
“HBut whatever the local and temporary weather changes, the  els to prediet global warming
waorld can't wait for proof of warming before trying to do some- tremds have attracted wide
thing about it. We're engaged in a huge experiment, using our attention—and occdasional skep-

ticism. Critics say that model-
ing iz in its infancy and cannof
even replicate details of our cur-
rent climate. Madelers agree,
and note that predictions neces-

earth as the Inboratory, and the experiment is irreversible. By

the time we find the sreenhouse warming Aoy damaged earth s

ability to feed its people, it will be too late to do much about it."
What would he have us do ahout it now? Try to slow the

release of greenhouse gases — by more rigorous energy CONSErVa-  gorily fluctuate with each model
tion and chunges in fuel use (natural gas releases half as much refinement.
CO; as coal); by reducing the burning of rnin forests, which The modelers inchude

increases-the level of CO; in the air; and by planting many more  Syukuro Manahe of NOAA's
trees, wherever possible

“Keep in mind, it"s not anly carbon dioxide that's at fault,”
Steve Schneider points out, “Methane, which is released from

B0 Nationwal reopraphiic, October 1990



Creophysical Fluad Dhyvnomics
Larh {lefr), Stephen Schnelder of
the National Center for Atmo-
spheric Research (left, below),
anid fames Hansen (battom) of
WASA's Goddard Institute for
apace »Mudies,

Might not the sun's [ 1-vear
sunspot cycle or irregularities
i sedar output directdy affect
earth’s climate? It is an intripu-
ing but unanswered question for
astrophysicists like John Eddy
(below), director of the (hfice
for Interdisciplinary Earth
Studies in Boulder,

Ly Chir World Warming?

decomposing tundra and marshes, rice fields, termites, and the
guts of cattle, s increasing in the al 'I:ll'=|l|‘|l'l'l' taster than L0, at

something like one percent a vear. And maolecule for molecale it

1as 20 to 30 times the greenhouse effect of CO5, Nitrogen gases

as car exhausts and factory smokestacks.

from fertilizers as wel
chlorofluorocarbons (CFCs) and other industrial products—all
the other gases we're pouring into the air— are already doubling
the warming potential of C0O, alone

“We can hope to reduce some of them, such as the CFCs that
wers go with the

industrial development of the world; all we can realistically hope

attack stratospheric ozone, " he said. “*But the ot

i5 Lo slow their release, o gain time to cope with the result
[I' Wi CAn I..I.ﬁ:lgll." g 2 '|..' IRCFEas® ','|||||.Ii et perature T-I'-'-'!Il

2025 to 2080, we wil]

wave more tme 1o develop alternate energ
spurces: Nuclear—possibly fusion—is one aoption, despite its
problems. But tapping the sun directly, by solar heat plants and
converting sunlight directly into electricity, is both possible and
coming down in cost.”

[ was (o see his future in California, at the Rancho Seco
nuclear plant outside Sacramento, flanked by 20 acres of salar
panels slowly swinging with the sun across the skv; at a pioneer-
Ing splar-cell tactory near Los Angeles, where a breakthrough i

thin-Alm™ technology was closing in on conventional electri
POWETD COEE; aAnda on a treeless mountan rass above Clakland.
where a seemingly endless array of propellers taps the sun's

enerEy from the winds sweeping in off the Pacific {pages 9;

OMPUTEER FORECASTING of climate is uncertadn for res

sons other than the sheer complexity of the equations.

There are varinhles and feedbacks that even the best of
Lthe models barely approach
| he oceans are the chief reservoir ol heal, controllhing

weather over the entire globe. As currents such as the
Gulf Stream carry the heat from the tropics to high Iatitudes
old water from the polar regons sinks and flowe towared the
Equator, overturning the seas about every thousand yvears
"The tropical oceans are the drivine mechanism of the ol

mate,” says climatologist Enc J. Burron of Pennsylvania State

Univy ErsiLy "The oceans are the memaory of the climate system,
adds Kirk Brvan of GFDL at Princeton. Yet until recently even

the most advanced mathematical models treated the oceans only

as vasl, shallow swamps

Carbon dioxide is absorbed by seawnter, some of it incorp

rated into the shells of tiny marine creatures that die and become
carbonate sediments on the bottom. Scientisis estimate that a
sigrishicant part of the seven billion metric tons of carbon
relensed into the air each yvear 15 taken up in the seas, Oddly
the calder the water, the more C0O; it can hold. As the oceans
warm under the effect of more CO; in the atmosphere, there |
preat uncertaimty aboul how much of that new CO,; will be
absorbed. [s therea limit to how much carbon can be locked
awayr Have the oceans already reached their holding capacity?
world-famed geachemist Wallace 5. Broecker of Columbin
University's Lamont-Doherty Geological Observatory worries

Lhat rapid switches in ocean circulation might occur under



relatively small changes in global climate,

lce and seafloor core samples show that there
have been sudden climate changes in the past,

he cays, from warming conditions to marked gin-
ciation and back in as little time as a centary. It
could happen ngmin

S THE SEAS AND AIR WARM, mor: waler

evaporates into the atmosphere, creating

more clouds and another great enigma to

the mathematical modelers. Much isyet

unknown about the net effects of clouds
on global wenther.

“Clouds are the window shades of the planet,” says
steve Schneider of NCAR., “They may be even more
important than the oceans or the greenhouse gases in
regulating the heat received from the sun.”

In daviight low thick clouds reflect sunlight back into
space and have a conling effect. Al night they hold in
heat radinted from the surface and thus warm the atmo-
sphere. High thin clouds, such as cirrus, may act differ-
ently, also adding to the greenhouse effect. Storm clouds
transport and release vast amounts of heat

The incredibly complicated interactions of the atmo-
sphere, lind, and oceans lead many scientists to doubt
that local and regional weather patterns can ever be
accurately predicted for more than a few days into the
future. Listening to atmospheric physicists discuss the
new mathematical science called chaos is a form of

Forecast
from a clonded
crystal ball

NVOKING STOREMS of numbers,
I seientiste use computers to simu-
late how our planet might

respand to an expected doubling of
carbon dioxide: Their work, based
on mathemmtical models orginally
designed for long-range weather
forecasting, suggests that the earth

mental mugging; they speak of random

walks, strange attractors, and climatic
ripples such as the “butterfly effect™ —
the notion put forward by MIT meteo-
rologist Edward Lorenz that the Aap ofa
butterfly's wings in Peru could lead to a
tornado in Kansas. Yel these are today s
frontiers of understanding

The limit of that understanding leads
E.ric Barron of Penn State to quote Mark
Twain's famous droll remark:; *'The re-
searches of many commentators have
already thrown much darkness on this
subject, and it is probable that, if they
continue, we shall soon know nothing ot
all abowt 1t."

Feedbacks—the relationships. be-
tween the natural forces that control chi-
mate —will be the crucial key, most
modelers agree: cloucds affecting surface
temperatures; rainfall and droughts
changing soil moisture, vegetation, and
evaporation; snow nnd ice melting from
woe caps and glaciers, changing the re-

Mlectivity of the planet and raising the
level of the seas.

31

will warm significantly in the
coming century, bringing
many changes in reglonal tem-
perature and rainfall pattérns.
What chonges exactly® S0
far that's impossible to say: As
complex as the models are -
only a few of the world’s
supercomputers can run them
—they remain rough represen-
tations of reality. Moreover,
because the models use daf-
ferent methods, their regionad
predictions viry widely.
Three of the climate models
(left) differ markedly as to how
North America will warm
Current models do agree on
the high probabality of warm-
ing, and with it major —and
unforesceable —climutic
changes. Because the models
perform well in smulating sea-
wonal varations and climsate
over thousands of years, most
srientists take their overall
prodictions seriousty
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More volcanic eruptions, throwing fine dust and gases high
into the stratosphere, might operate against the greenhouse,

cooling the earth temporarily. Bul the bedt computer models

H_“'."' _.-.—-q-a sugpest that to bring on marked cooling, volcani explosions fan
' mare violent than those of Moont 5t. Helens in 1980 or Krakalon
n 1883 would have to occur every five vears [or as long a8 B cen-

- 5 l. - Illll '] e -_ - - o
tury. 1 he resulting dirty aic and acid ren would be worse far life

on earth than global warming

If & return Lo jce-age conditions rather than ereenhouse warn
mg sounds farfetched, it was thought a serious possibility a

recentiy as the mid-1970s, The nine major imderelacial periods o

. the past million vears have ench lasted scarcely 10000 veare
: hefore the cold returned —and it has now been loneger than that

Since the I."[ great continental ice sheets melted b I'.'l "!-.lf-'l Vi

though global ten perature Das been ristng sipnee Lhe start of the

ncustirial age, rom 940 gty 1970 1t leveled and even declined

slightly 1in the Northern Hemisphers

Sartiimovers replaced hughoats
on the Mississippt River in
1988, as drought brought record
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Chicago Board of Trade (right)
Wichita farmer Larry Steckling
and son Greg (left) lost $50,000

of wheat. Mony scientists OES THE 5UN BLAZE absolutely uniformly, sending
Believe that whole ot didn't dwayve the same amount of light, heat, and athes
directy cause this devastation, raciiation mto spacer 118 total radinnce constant, as

global warming will make hns lang been assumed, or does the enerey recelved by
droughts and storms more fre- the earth vary, even minutelv? The auestion is crucial
guent and severe, in todav's climate studies ' '

From astrophyvsical evidence the sun is thought to heve been
g—three and a
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under this “faint voung sun,” earth scientists postulate that a
super-greenhouse effect must hive been at work, with 100 to
1,000 times as much CO; in the atmosphere. Otherwise the sur- ;
face of the planet would have been frozen solid, and photosyn-
thesiz impossible. Yet it indeed occurred, absorbing much of
the carbon dioxide and producing the oxygen in the -
atmosphere necessary for the evolution of life.

In the time of modern science the sun's radiation
hus seemed absolutely steady. Astronomers have
tricd for more than a century to detect any
change in the “solar constant.” It was only
in the past decade that they succeeded,

The answer lay in taking solar instruments above  GR*
the unsteady window of earth’s atmosphere, into the
black clarity of space. That goal was reached in February 1980
with the launch of the Solar Maximum Mission (SMM) satellite,
dubbed Solar Max. It went into space to read solar output just as
the number of sunspots — the dark areas on the sun's face
that signal changes in its magnetic activity —had reached
a peak in their 11-vear cycle.

Bv 1985 Solar Max showed a real, though very slight, de-
cline in the sun’s brightness. The drop was only about one-tenth
of one percent, but to solar physicists such as Richard Willson of
the Jet Propulsion Laboratory, & principal scientist of the proj-
ect, it was startling, If there is an actual fluctuation of the sun's
output of even that small amount, it might have a long-term,
measurable effect on global weather.

In 1986 the number of sunspots reached A minimum, as
predicted. Shortly after, there began a rapid Increase m-sun-
spots— greater than inany previous solar cycle of this century.
Scientists expected the upturn to continue until the next peak in
1900 or "1, but an unforeseen hazard put the Solar Max project
in peril.

As the sun's activity increased, it warmed the outermost
fringe of earth's atmosphere slightly, causing it to expand. The
added drag began to slow the satellite, and it dropped in its orbit
by a few kilometers. Instead of crcling the planet at least untal
1991, Solar Max began tumbling in August 1989, and by early
December ended its life as a fireball of blazing metal in the sky.

-

vEN WITHOUT the Solar Max readings —long before this
century, in fact — we've known that changes occurin
the'sun,” I heard from John A. Eddy of the Oiffice for
Interdisciplinary Earth Studies in Boulder. He 15 one
af the world's leading solar historians.

“{Chinese, Korean, and Japanese court astronomers
recorded spots on the sun at least 2,000 vears ago. Galileo saw
them in his first telescope in 1610, The fact that the spots varied
on a regular cvele wasn't recognized until 1843, by o German
amateur astronomer, Heinrich Schwabe. Their number and
position changed, and in some years there were more of them, in
other vears and decades, many fewer.

“We know today,” Jack Eddy went on, “that the spots not
only are real but also indicate massive changes going on in the
sum. As the spots eross its face —moving with the rotating

o
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the Florida parrther, whisse hattzt haa
alrmacly beait redisced [y hglwaps

and other fruman spcroachments
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body —they affect the total energy the sun sends out into space.”
As outward evidence of magnetic disturbances an the sun, the
spots sometimes herald solar storms or flares, which can disrup
short-wave radio communications on carth or with satellites and
estructive surges in high-voltage power networks. In
March 1989 a massive solar [lare disrupted the electne-power
pricl of much of eastern Canada and produced spectacular shim-
mering lights in the ionosphere (pages 96-7), The pulsating red,
ereen, and white curtains called the aurora borealis, or northern
lights, were seen as far
sputh as Florida and Texns

(s RPN |

0 SUNSPOTS affect
the planet’ s
weather and chi-
mate! There
have been (imes
i past centuries

'Ll,'l']l_'rl =LITT 'g-L_II.Il-u wWers Yery
sCarce—or missing entirely,
if lack of any record of them
can be believed. One nota
ble period was between
1645 and 1715, the so-called
Maunder Minimum, named
[or a British solar astrono
mor of the 10th century
The coincidence of their
abseénce with the particu-
v cold pernod of the Lit-
tle Tee Ape, which gripped
Europe from the 14005 (o
the 1800z, has long
intripued solar scientists
Eddy and other astro

Wity

physicists point to the
Maunder and a sequence of earlier minimums as the clearest
evidence of long-term change in the sun s total activity, per
haps in cyeles longer than the principal periods of 11 and 22
vears, and of i possible connection between sunspots and the

earth ' s climate

ence remains circumstantial. “ But there can be little
Eddy has written, "“that variability is o real feature of
the sun. The challenge now 1% to understand it."”

One clue to sunspots and their effects on the earth lies in an
unlikely repository — the record of weather changes locked in the
erowth rings of trees. At the Laboratory of Tree-Ring Research
of the Universitv of Arizona at Tucson, director Malcolm
Hughes dnd others showed me the B, 500-vear consectitive tree
ring record acquired by that pioneering laboratory in decades of
work in the U. 5. Southwest. Periods of taster and slower
growth in tree rings since the 17th century have been linked to
& and droughts —and possibly to the sunspot cycle
“There is clear variahility in much of this treg-ring record,

“Seientiste such as

'l evia

-:flllll.lf. !

wel fHCTILH

in & pulse ¢lose to 20 years,” Hughes said

—

"Mad dogs and Englishmen go

out in the midday sun,” wrote
playwright Noel Coward, But
they pay a price. More than 60
porcent of the sun’s ultravielet
tight (UV) strikes between 10
. and 3 pom., increasing the
risk of tissue damage. A Memo-
Fial Day visit to Virginia Beach
(above) sent Sue Polinsky to the
hospital with first-degree burns
(right). UV's cumulative offects
can cause both fatal and non-
faral skin cancers, which are
fost increasing in the U, §.

Dvr. Roy Grelin of the University
of California, San Francisco,
holds a tumor he just remowvied
from a patient’s ear (left).

R National Geographic, October 1990
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Ozone
under attack

STINGING POLLUTANT at ground level,

|} ozone diffused in the stratosphere filters
1 1 out much of the sun's harmiul ultraviolet
radintion. Over the past decade chemicals, par
ticularky widely used industrial chlorofluoro-
carbons (CFCs), have thinned this protective
arone around the globe. The loss 18 greatest
over the South Pole, as seen in these color- itn':’:':;:;:::
enhanced imapes from the Nimbus 7 satellite. Dobson units)
Here — when sunlight returns in the austral SO0
spring —swirling stratospheric winds and jce
clouds speed ozone's destruction. Concentra:
tions within the hole, shown in black, have 138
fallen by as much as 50 percent
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DESTROYS
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Choameleons darken after

being injected with a

melanin hormone synthe-

sized by a team led by
L'nfversity of Aricona

substance moy one day
offer fair-skinned people

Ekin cancer
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hiologist Mac Hadley, The

greater proftection against

Murray Mitchell and mv colleague Charles Stockton see this
pulse as a combination of the sunspot cycle and a lunar cycle of
15.0 yvears and relate it to cychical droughts in the West, such as
the 19303 Dust Bowl

"More than that, varving amounts of a carbon isotope in the
tree rings—carbon 14—mayv be a clue o long-term changes in
solar rachation and its effect on the earth’s atmosphere, "
Flughes told me

“1he irregularnities in the carbon- 14 production rate are
known as the Suezs wiggles, for Hans E. Suese, their discoveres
They are extremely important in calibrating and correcting the
carbon-14 calendar used to date ancient evénts (rom remnants of

organic materials, such as ancient wood or bones

Other theories of sunspot-climate relationships have come and
gone, but no true “smoking gun™ hac
mid-1980s. Then a German atmospheric physicist, Karin
Labitzke of the Free University of Berlin, togsther with Harry
van Loon of NCAR in Boulder, published a remarkable fit
between reversing winds in the stratosphere, polar air tempera-
Lures, and the sunspot cyvele. If their discovery is confirmed, it
will mdicate a cirect link between sunspots and the atmosphere
a possibly crucial connection. The work has been cited
as among the most significant now being pursued at NCAR

Ling connéchion mdy be & better under
standing of the ozone hole in the so-called
polar vortex over Antarctica each winter, a
giant whirlpool of stratospheric winds

been fTound —until Lthe

of earth

N THE MID-1q980s the world Decame
suddenty aware that the protective
odone shield 1n the atmosphere was
in danger—was, m fact, greath
depleted in a huge “hole™ over the
rozen wastes of Antarctica. The

myvsteriows stufl called ozone, which until

then was known to the public chiefly a= an
acrid, lung-burning element of smog in over
crowded cities, was being destroved in the

stratosphere by chemicals made and released
in the 20th century by humans

Llzone 15 a variant form of oxvgen — the most life-sustaining
gas of all. Under the intense ultraviolet bombardment from the
sun at the upper reaches of the earth’s atmosphere, normal two-
atom molecules of oxyvgen are split into single atoms — O rathe;
than Cly, m chemists’ terms. aome of these single oxXxvEgen atoms
rejoin wit (};. The amount in the
stralosphere is very scant, less than ten parts per million (at sea
level the laver would be about as thick as a pane of window

1 O molecules Lo form ozone

ghass), but that laver 15 enough to stop most of the sun'< danger
aus ultraviolet ravs from reaching the earth's surface, 10 to 30
miles below

The possibility of ozone destruction by man-made chemicals
had been predicted as early as 1974 by two farsighted research
ers, F. Sherwood Rowland and Mario J. Molina, at the Univer-
city of California at Irvine



Propelled by energetic winds

and one of the world's strongest
goonmomies, CUaliforma produces
85 percent of the planet’'s wind-

= (OO0 wind turbines, Like these

genernted power, The stote's
1

in Altamont Poss, provide
enough electricity—about one
percent of the yearly total

to meet all the residentiol needs
of a city the gize of nearhy San

Franoisco. _!'__I.,';!'I-i_'l'[.'-. SOy W nil

power could eventually pro-
duce 10 percent of the United
States cnergy supply
Another 10 percent of the
supply could come from solar
energy, including photo-
vl cells, Todoy such
cells power everything from
calculators and demonstra-
tion cirs (right) to remote
telecommunications stations

and water LTS,







Certain industrial gases dubbed CFCs—chlorafluorocar-
bons—are so highly stable and inert that they do not react with
ather substances in nature. Thus they have long been used as the
coolants in refrigerators and air conditioners, as the propellants
in serosol cans, in making foam-plastic objects such as coffee
cups and fast-food containers, and as solvents for cleaning elec-
tronic circull boards and computer chips. But there could be
ereat danger, warned Rowland and Molina, when those same
long-lived gases drift to the upper layers of the atmosphere.

In that same region where ozone is created by solar bombard-
ment, the CFCs could break apart, they postulated, freeing chlo-
rine atoms that could attack and destroy ozone molecules by the
billinns. If this were to deplete the ozone layer around the whole
world, it would put all mankind at risk.

The hazard was judged serious enough for the United States

to ban CFCs fiom aerosol cans in the late 1970s. But CFCs are
still produced for other uses, and millions of tons more lie wait-
ing to be freed from scrapped refrigerators and air conditioners.

Then came the first startling report by British scientists in
1985 of an Antarctic ozone hole, and & rash of scare stories blos-
somed in the world's press. Emergency field studies of the
stratosphere above Antarctica were mounted by U. 5. sciénce
agencies, led by NASA, NOAA, and the National Science Foun-
dation. In 1987 an ER-2 aircraft, capable of flying to 70,000 fest
in the stratosphere, and 8 DC-8 jammed with instruments lew
from Punta Arenas, Chile, near the tip of South America, out
across the ice-locked Antarctic continent.

94 Notional Geographic, Octaber 1000



A smoke signal seen by space
shuttle astronouts in 1988
reveals burning of Bruzilion
riin forest. Used to clear Lond
for farming and ranching, such
fires release water vapor, meth-
ane, nitrogen oxides, and cor-
bon monoxide, as well as C0.,,
The dark, towering foature is
the shadow of hot gases rising
through a hole in the white,
cloud-like pall of smoke, Such
a paill over the United Stares
would blanket everything east
of the Rockies. Astronauts have
seen similar formations over
burning grasslands in Mada-
gascar, Austrolio, and Africa.
Burning wood provides essen-
ticl energy in many developing
countries. African nations, on
overage, gather 70 percent of
their energy from wood, With
populations soaring, pressures
Frow ever more ocite to bur
troes for energy and to clear
lands for farming.

Is Our World Warming?

The hole was real; the ozone had dropped by 50 percent (page
90). Tts destruction was confined within the rotating swirl of
winds in the polar vortex, And it was caused by a chemical
reactivn, not some unfathomed atmospheric phenomenon. The
reaction seemed to occur in the presence of thin palar ice clouds
that form in the intense cold of late winter, just before the sun
retursis to strike the polar lntitudes

Less than a yeur later, in September 1987, more than 40
nations sent delegates (o Montreal, Canada, The industrialized
countries agreed to reduce production of CFCs by 30 percent by
1998, A June 1990 revision called for a 100 percent ban by the
year 2000, with a ten-year time lag for less developed nations,

Daes another ozone hole develop over the Arctic in its winter?
If the Northern Hemisphere, far more populous than the South-
ern, is also being depleted of its ozone umbrella, it might pose a
[Ar MOre Serious emergency.

The same team: of atmospheric scientists and computer
experts; including Robert Watson of NASA and Adrian Tuck
and Suzan Solomon of NOAA; spent 43 cold, bleak davsin Jan-
uary and February 1989 in the North Sea port of Stavanger,
Norway. There the same ER-2 and DC-8 flew 28 missions, from
the northernmaost airsirip that could safely be used, to take read-
ings from the air of the polar Arctic.

It took a yenr to analyze all the data. In March 1990 the scien-
tists published their answer, The polar vortex and ice clouds
existed also in the northern stratosphere, though not to the same
extent as in the southern. Ozone was being depleted in the Arctic
as well, by as much as 15 to 17 percent at some altitudes,

Owver the heavily populated mid-latitudes of the globe, the
researchers believe, winter ozone levels may have dropped in the
past decade by ns much as 4 to 6 percent. And even if all CFC
production worldwide were to be halted — an unlikely possibility
even to the signers of the Montreal Protocol —the amount
already existing and waiting to be released to the atmosphere
would mean 4 continuing ozone drop for decades to come.

HE WORRY 1% that stratospheric ozone forms the earth’s
principal shield against dangerous ultraviolet radintion
from the sun. This short wavelength light, below the
range of human visibility, kills many forms of life—
bacteria, for example, which is why it is used for steril-
izing surgical ingtruments and protecting many foods.

But ultraviolet also kills beneficial forms of life, and it can affect
the life cycle of many plants, both on land and in the seas.

Middle and long wavelengths of UV cause not just tanning
and extreme sunburn in human skin but the most prevalent
forms of skin cancer. They also can capse catarpcts in the cyes
and injure the immune responses of skin, which protect us fram
many harmful, even deadly diseases.

The Environmental Protection Agency issued a risk nssess-
ment in 1987, predicting that for every one percent drop in
globil ozone, there would be & one to three percent increase in
skin cancers. Global ozone has dropped at least 2 percent in the
past ten years, EPA said, leading to possibly four million added
cases of skin cancer. In the past ten vears alone, dangerous skin

25
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The suns
fireworks

TS CYCLICAL seething near

I a peak, the sun emitted a
spectacular flare on March

10, 1989 (left), part of a series
that thowered the earth with
charged particles and X rays,
The event produced shimmering
auroras, as seen two days later
in Trov, New York (right).

While the main auroral belt
stretched across the northern
. 5. and southern Canada, as
captured in these satellite images
{(below), the northern lights were
seen as far south as the Florida
Keys. In the Southern Hemi-
sphere an auroral band (left, at
right) far stronger than usual
ringed the geomagnetic pole.

The solar storm nudged satel-
lites out of orhit, garbled radio
communications, and caused
electrical outages across much
of eastern Canada.
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heade nf state. Some soientists worry that not enough 15 vel
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tan proposals of sacrifice and denial. Others counter that soms
Lhing must be done Delore 1l Lo late

One ambitious effort is the International Geosphere-Biosphert

Proeramme (IGBFP). In 1992 it wall begin a 10-to-20-year stud
of the planet, a missive, coordinated follow-up G thie hiistori
Internationdl Geophvsical Year of

In this intry, planning has been taken on by the Nat
L federal caommiittes whose members

Acadermy ol sCiHEnces Arid

nclude NASA, NOAA. the Environmental Protection Agency

nergy, Agriculture, and Letense, L

==

Lhie Départments ol
National Science Foundation, and other agencies. Each has il

own projects, dich as NASA's Mission to Planet Earth, a [H -

snace platforms to be launched beginning in 1998, The Pres

M- L 5aY CI i B me of the basic hard [acts on which th
world’s climatologisis larpely agr
* The trace gases in the atmosphere —carbon dioxide, methana
itrous oxide, CFCs—are rising rapidly. 11 re alreacy at tl
ighest levels of the past 160,000 vekrs
o Theee racses incontrovertbls alt h rih s ranation [an:
hrouwgh thi greenhouse effec
e Averaze vlobal temperature has risen about one degree Fahi
nhieit in th t century, though not steadl

Tut will this unusual warmth continues Cr wil ober- L
rormal ans or vears return® And what | T

[t is the central uncertainty about natural versus man-ma
forces in the climate system that causes scientists and polibicians
alike to hedge their concerns. It is tempting (o ask: H natirn

will correct whiat we do to the atmosphere, must We glve up our

Nrofiiyane Wil

L TR A1l CAarT I natire N OELE B 1 e 18 MU e
Humankind has become a more imp it agent of environ
mental change than nature,” Frank Fr =z, ™ ddent aof the | '1




tn one of natwre's most clustve disploys, a green flash caps the solar disk as the

atmosphere scatters last light over a Norwegian woods. If predictions of extreme

warming at high latitudes prove true, Norwayv's forests may be in jeopardy.
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Brm ing dusty harmattan winds that blow from the Sahara, a woman
from the '.'.i.ri'n_l_{r () Youdiou draws water from i well on the Gondo Plain

Her work starts just before dawn. She fills her hours Irnuuul'rrl_-; millet



— Ll "u.'lll".lr l'_lI ner i"-'n:.l!l1|'._'_|n|-,:'!||l.l-|l 1 Meals | daring

e wy

for her children, chopping

FFewm id. mak INg POLLery and LR beer: Soon she will sow the ni X1
11

] i | | '] = . .
sedson s millet, for the arrival ol harmeatian means the rains are on the was



\’K"er wisdom will the fox bring?” wonders Amaguimé Dolu, a diviner in

I . | T - y — Spp—— . = ‘II |--I - . "l.
the plateau village of Bongo. For genervations Dogon diviners have ventured

o e

out at sunset to trace in the sand grids and symbaols representing questions
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groundnuts to attract the fox, which the Dogon believe to be an oracle,

the diviner returns af sunrise Lo :'rzh_'l'||1r'4_'l thi P-!ilri'l of its W prints




e humar what was once French West Africa. Une of

bones, which pressed around my ankies

STEPPEDD LiINGERELY aMoneE L

the last wildernesses explored by Europeans
in the ocher dimness. One hundred feet  thas land of the cliffs has sheltered & succes-
up an overhanging cliff, in a cave tha sion of Alricans dating back to at least 300
wiould accommodate no more than len .1 ['he earliest known |-F--:'h' whom

living people, 3,000 skeletons had beén irehaeologizts call the Toloy, seem Lo have

packed ltke so much andfll. Duasty ats ol vanizhed after a few brief centuries, More

cloth, bearing faded indigo checkwork, lay than o thousand vears passed, and the Tellem

cnagped in the talus of ribs and femurs nrrived; they, in turn, disappeared dunng the

Who were these dead? How had the: l6th century, supplanted by vet another,

reached this gravevard in the sky? Where unrelated people, the Dogon of today, who
had thev come from? Why had they settled n

this

1ve in several hundred villapes =cattered over

warsh, sunbaked part of Alnca where in Ared of 3, U0 SOUARTE THHES,
the Niger River cuts through the Sahely With photographer José Azel, 1 hnd come
The bones belonged to the Tellem, a people  to Mali to explore the Tellem's caves and

whao first appear d in the 11th century and spend time among thelr successorn [ he
vitnishisd 500 vears later, leaving only these [ogon, numberng some 300,000, are [armer:
liffside graves, some mud-brck granaries whao live by the ancient rhythms of thels

they built into the caves, and a variety of ancestors, hittle touched by modern wiays

CXOULISIEE .!.'-EI"_';'_! SR UCLLES .!|'I'| obier G i-“ .'IH.!'JE""L.'!'I El .’--."-.'. I Mpnn el II'.'I.:'|||:- I e [ {1
ahiects as their endigmalic legac CHEne toy bod 1st=. most exist as they have {or
Many of the Tellem caves lie all but out of  centuries, tucked away in Mali's high pla

reach, honeycombing a high, sheer sandstone  teaus and hidden valleys, secluded from
escarpment called the Bandiagara, which white explorers, even from other Dogon, The
curves across 120 miles of central Mali, in evidence of that solitude can be heard 1o 33
LJogon diatect which often
bl Interpreters Vvenliuring
mere 30 miles from Sanga, 8
major settlement
[ hoped to learn something
aof the mysterions Dogon and
their remarkable prececes
sars, perhaps the finest climb
ers of the ancient world. Asa
mountaineer, I had spent
vicArs exploring the harsh
country of the American
Southwest, where the Anasaz
Indians had ved among
sandstone cliffs strnkin ll} R
tar to those of the Tellem and
Y Diogon hall a world away. In
=, the wilds of Mali, | suspected
jﬁii?:"L‘ wire grefsiorc ruins just a

. . il

InGiHsEInE s Lhiose ol the

Drenched in miorning Hght, the Bandiagara escarp- southwesl. | was nol disappointed

moert {oppasite) is home to the Pogon. Nearly 604 From the cave of 3,000 skeletons | watched
years ago they settled om the platean and rhe scres two Dogon women at their daily chores, They
slope below. High on the cliff walls the Dogon Jound 5 ed swater jars on their heads and chat-

old granaried and burial caves of the Tellem people :

tered easily, wilking barefoot on a4 rocky path
ihvawehi to have srre i i Fharolima TR iTi . i
FHYLENRT [ Flid ETFCEL Frecns i LATH |_lII Te I i1 chaded By the accasional acnoin tres In

CTVEE I'n".'.' II'-' --'II'.Iil i I WARE ETLLCY € TV I|.|.|' WL LR i -'-'- s LT [
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tining the remaing of 3,000 Tellem. Unrelated 1o | b ¢ 5 | ] ] ! |
LT i1 ' sl v rounds hmelepss (LR L
the Dogon, the Tellem vanished in the |6th century HEE o WG (T TOLD |
adl e -LI.I veikrs of ocowpetiom lean men working alone on the edge of town,
i 11 _|I

chopping at tiny plots of millet, sending
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And evervwhere 1 heard
¢ the eternal millet, singing
their teamwork

up clouds of dust
womien poundin
in the cadence ol
HE DOGON VILLAGE of lreli was
nearly invisible from a distance
Wilking toward it, all [ saw wna= a
rusty landscape of rocks, grass, and
banhahb trees thie outlines of Ireli
shimmeted into view: sand-colored houses,
thatched roofs, and stony lanes. The grans-
ries, both strange and beautiful, were square
towers crafted out of mud and straw,
low stilts; their cone-shaped roofs looked Like

L rmclualls

=+ On
aps sel at A jaunty angle. There were more
granaries than houses,

A man dressed in a shin-length cotton tunic
crossed my path on his way out of town
Without breaking stride, he hailed our

Writer and rock-climber Davin ROBERTS lIves
in Cambrides, Massachusetts. This is his first
nasignment for the magazine. JOSE AZEL, whose
hyline appeared in the (JEOGRAFHIC S Jamuary
1350 article on the coca plant, lives in Easl

stoteham, Mamne

.!'u;ul'.:'l. carved o r|||_' .Ju_l::l |.1[-|J. millet FridRary Five
a play of shadow and substance. Although the

human figures—1 e esertations of the owner’s

family — are simply decorative, the torioises hiave
mythical power, since they symbolize the departed
elders of the family's lineage

Diespite the Dogon's isolation, most of their tradi-
tionally carved granary doors have passed into the

hands of Western collectiors

1 L6

with an elaborate greet-
mnd that

interpreter, Oumar,
ing that touched on Uumar s n

af his family and faded as the stranger went

away, still conversing. We trudged into his
village,

gEreel us

where naked boyvs and girls ran out Lo
creaming ti Il_'-l -LL‘-H-Fl-' Fre
“Cavaf Cavad Ca vaf
" The shy ones hid behind houses and
peeked; the bold ones took our hands, leading
us through narrow lanes where chickens
flapped underfoot and runty dogs yipped
Whenever we paused, obliging bovs knelt in
the dirt and began pulling the irksome nettles
of our socks
]_'ll;_']'r_'l as ¢lsewhere along the Bandiagara,
that some natives butld
their houses on top of boulders to save a lew
square yards for planting. The or fam
aid put in the -|'E:1]'t' ol a human
circular enclave resembling the
head and ablong side rooms dangling like
burly arms by a central clearing that looks
like 8 human trunk. At the village center we
came upon the fogy ng, the men's shelter
commaon to every Dogon seitlement. Inside,
in the deep shade, elders
lnafed on a stone floor and
pared out at us with sleepy
dizdain. Women were hanned
from this, the coolesi place in
town, an opén-suded bullodmg
with a roof of dried
eight feet thick. A 361
of adobe-style pillars [
tured with skeletal figures

phirase, —1 I-u-. ok

pl kvemr-drem. ol
soil 15 50 precious

& THPLE,

ily house, 1=

¥ !
oy, with a

sheaves

representing the eight myth
icnl Dogon ancastors, sup

We passed

its facade
senred with eerie, undulant
columns and decorated with
monkey skulls and jewnlry sel
inthe p his was
the home of the vilia
or spirttual leader
Although Musiim ond Christian missionar
abored among the Dogon for

' ] |
poried

aroLher I'll'lli':""

aster wall

e ROgoNe,

1t4 have A CET
mOTe, Fewer
than half the Dogon have become Muslims, s
emaller number Christians. Most ching to
their elnborate svstem of animist beliefs, in
which foxes foretell the future and spirits
ctalk the countrvside: The Dogon hate to be
away from their villages after dark, and so
their hunters, who prowl the night and sleeg

tury of converts come slowly

Yl roriasl (o r'_.-::“-zlrlr'.'r':', fletober TOU0



in trees, remain the exemplars of courage.

Even the landscape is imbued with spirni-
tual meaning. Prominent rocks have personal
names, as do certain baobab trees such as
High Bosom, the Ancestor, and Small Seeds.
The Dogon seem to have touched every part
of their homeland. As vou crash through
thickets of thorns on the brushiest of hillsides,
vou find hand-laid stones marking little-used
trails, stnirways masoned against the cliffs,
chockstones to smooth your step between jag-
ged boulders. And deep in the natural crev-
ices that split the plateau, yvou come upon
notched logs propped uprnight as ladders, with
steps worn shiny by centuries of bare feet.

At the edge of several villages we found
gloomy hovels painted with symbaols of the
Dogon's mythical serpent, Lébé. Grotesque
images of women with huge genitals were
carved on the walls. Here menstruating
women are required to sequester themselves.

Some Dogon sites have become virtual
ghost towns, the cliffside dwellings aban-
doned for more prosaic settlements on the
flats below. In one such place, in part of the

refuge

of the Dogon

Cutting a jagged path across
central Mali, the Bandiagarn
gscarpment was recently
named & world heritage site
for it= cultural and natural
significance. Since the 15th
century the cliffs have served
the Dogon as a barrier from
attacks by the neighboring
Moszsi, Songhai, and Fulani.
Yet the terrain posés its own
challengé: to coax sustaining
crops from the arid soil. .
N

;.l' g -1 N

old village of Téli, guided by a swarm ol
hoys, I stumbled upon an old woman Iving
sick on the stones of an otherwise empty
alley. As we approached, she screamed, and
the boys scattered as before a witch. On
another day [ puzzled over empty granaries
covered with ancestral chimeras in bas-relief;
mystic swaths of red, black, and white trian-
gles were painted on the overarching wall.
Twice I happened upon caches of tiny blue
cups, which outsiders are not permitted to
see, for the hogon uses them in funeral rites.

Often Qumar would warn us not to stray
from the trail. Waving at some nondescript
hollow in the weeds, he would say simply,
“It is forbidden.” When I spotted a carved
wooden object in the scanty grass and
reached toward it, Oumar raised a hand and
hissed at me; " Na! Don't touch it!" The
olject turned out to be & single-footed seat,
used only on that most sacred of occasions,
the Sigi. In that ceremony, which takes place
every 60 yvears, the Dogon perform dances
and sacrifices to renew their world. The rest
of the time, this wayside relic guarded a

HEETARMTEHEEFES TRY R FROATTRER Y 0l s pOSEER DL ol sl Wi ® forw o5
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helps Dagon climbers
reach all but the most in-

accessible Tellem grana-

ries (above) There the
Dogon bury their dead,
having hoisted the body
with baobab-fiber ropes

A climber (left) risks

his life to collect guano;
it will be traded at the
market in Sanga [or
ifems such as tools
clothes, and armaments
Now and then |”r.igt‘r5
will pilfer Tellem pot-
tery, bracelets, and rare

_,'r'rrlll._grr bells (right)






locality against evil spirits: From a distance
I often saw strange mounds of clay the Dogon
consecrate as altars, usually stained with
streaks of white or rust, the residue of sacri-
fices of millet porridege or animal blood | was

forbidden even to approach these sites, but
José eventually prevailed upon the Logon to
let him photograph one {pages 116-17),

Faced with constant pressure to tailor their
culture to Muslim or Western standards, the
Daogan have resisted admirably, even to thy
extent of keeping their own calendar. A
Dogon week has five, not seven, days. Each
tawn his its own market day, which draws
huvers and sellers from miles around. In vil-
lage markets all along the escarpment, they
haggle over prices in cramped stalls and
alleys that smell of sweat, charred goat meat,
dust, and manure, Women dominate the
geene. Amused by the presence of strange
looking foreigners, they sit behind their dis
playe and press us to buy bowls of porridge,
onion balls, and rubber hp-flops. No market
day is considered successful unless it shides mn
the afternoon toward o drunken fete

Lis =y B e —
P et S

x gt =
iy - g T T S
_lll:l_ﬁ- .|: . _:._.'. ". .- -+ o — .
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Being o male of any age 1s the only redquirement jor
rrfry thnio the fOgU N, o FER 5 howuse. A thick,
millet-stalle roof keeps the low structure cool while
men talk, prepare tobacco, or take naps. Elders
meel there 1D rllr__'.| R '.'.'”1]||:_':p' business. The cir wed
posts are often decorated with figures from Dogon
mrythology and evervday life. In some villuges elders
.L:fm-.— cary ings (o prevent their heft

Camped near the village well on such a
day, we tossed m our tentz long after mid-
night, serenaded by drums and singing, wild
laughter, nnd inebriated taunts shouted back
and forth in the gloom. We awoke toward
dawn, to the bantering of women as they
drew bags of water from the well on long
ropes. They saw our cameras, shricked,
shook their finpers, and fled, sloshing wate)
from the bag= in their haste

O PLACE in the Dogon world is
more sacred than one ol their own
burial caves. When someone dies,
the Dogon purge their grief in &
luxurious choreography of masked dances. At
the end, the dead person, tied to a wooden
bier, is run head-high through the village,
gccompanied by the wailing of women, Then
the corpse is raised to a cave in the clifl,
hauled up with ropes made of baobah hark.

Often the Dogon use empty caves they
have discovered some distance Irom thear
homes. But above every vil
the Bandiagara the cliffside is stippled with
T'ellam burial caves, and the
Dogon sométimes appropriate
them for their own dead

To visit a Tellem cave —
even one the Dogon have nol
taken over—you need permis-
sion from the chief of tha
nearest village, This was
alwave a drawn-oul exercise
in diplomacy. An advance
guard of local boys scampered
ahead, eager to show the way
We must have seemed
odd retinue — José, Cumar
my=elf, and two American
climbing assistants burdened
by great loops of blue-and-red
nvlon rope and sacks of jan-
gling gear.

[he village chief of Pégué
offered us his best seats—a couple of smooth
stones in his front vard. Elders gathered
isten; younger men, girls, and dogs
came to watch. With great dignity the chief
produced a pipe and smoked it. He gave us
millet beer, a mealy yellow liquid that tastes
like weak lemonade, served in a calabash

Through Oumar we made small talk. Had
it been a 2ood vearr Wae there rain? Were
the crops abundant? Then we came to the

AT al ||‘II' :.I s r'.]-

ke an
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real question: Might we visit the caves?
I'he chief, lonking dubious,

few word

muttered o

“He saws it's out of the question,” Oumar
Lransiatedd

I he elders frowned. We made more polite
talk and drank more beer. A bit later wy
wshed about the caves again

“Thu said (Jumar

But we were required to go with a trusted

hief says it's OK,
villager as chaperone, and we had to make
A small contribution to the community. |
handec '

lent of eight dollars, and the deal was closed
The chief no
wi shook hands all around

ded decisively and stood, and

UR OBRJECTIVE was a daunting
ledge high in the 350-fool over-
tanging wall of the Taoloy

C.ouloir, a narrow valley that cuts

mto the esearpment lthe a nick in the edge

f 0 glass. Instead of scaling the wall from

below, we descended from the ton, approach-

ing from the plateau on its far side
Jo# Lentini and Mttt Hale,
climbing i

brought out the pear; a battery

CT f&ssislants,
powered drill to make holes in
the sandstone for rape anchors,
i) i—.:—

custom-made metal

and cams o wedee in the
craucks, and walkie-talkies so
that climbers cotld kegp in
support
['ied into a chest-and-waist

I'.-l.'."l!r' 25 | '-_-|'|-:|._-| 5. S0 |'_-. |i-‘ T

touch withh the "W,

the steepening slab. Itisascary
il | CiTln,
and as I moved past the lip of

thing to be lowered
and suddeniy
hung free m space, my pulse
quickened. The cliff wall, I dis-
covered, was angled in
way that 1 would sail past the
ledsre and dangle |'|l:'i|||r"-*- beyvond 1L, like a

n
the overhane

such &

i~ in

spider on a strand of =ilk

! signaled the men on top to hold me in
stopping my descent. Then | leaned as
far as | could toward the rim of the ledge,
using a hook lashed to the end of a long stick

nlace,

to push off from a nubhin of rock, and thus

started mysell swinging in plare —a human
pendulum swaving above the deep-shadowedd
After about 20 swings, I seized

HOCET

||I-'I'Il.I !I|""' dhe fl-.:..'. ¥ of Tombs: .II-LI:I 13 |

over 2,000 Malian francs, the equiva-

the rock Lip and scrambled to safe ground

| tied off my rope and spent an hour explor
ing this horizontal island in a vertical wilde:
ness, linding a dozen Tellem sites that had
never been distaorbed. One cave wias a small
necropolis, open W the sky, in which I count-
ed 15 skulls. Some of the skeletons lav snug in
their cotton shrouds as thev had for centuries,
preserved by the hot, drv ¢ mmate of the
Sahel lellem site, 1 dis
turbed nothing and carried nothing away

Reluctantly I signaled mo
lower me all the way to the ground. As T glid
eol stowly down throush 150 feet of thin alr, T
wiilched my shadow flit across the face of one
abvindoned Tellem sanctuary alter another

1 had come to Mali prepared to believe that

| ]'.'J":'. A5 dl Y Er

olleagnes tn

the Teéllem, climbing harefoot and using
ropes made from bark, had ascended
cliffs, which would challenge to the utmaost
pny specizist using modem equipment. Hut
now 1 realized that the ¢liff could not be
scaled free, even by the finest rock-climber in
the world
racks, by

[
LiTese

”ll‘l'-" Wils =T .-.||_-'|'|'||' e .“IT. VETTLCAL

which experts normally attack

A hearty sOmg |.'.I“q'lr.‘t a steedy rhvihm far women
[hiveshine milled eors with [':”.I-' wiatidrn e gflies
called kuna-i. Preparved as the cusiomary main dish,
the cowrse, bland grain is also used (0 make milled
beer whilel the women brew in |I|:E'i|_:-|' clay pols and
sell @t the market. The money they make is theirs &

ey and affords them a degree of independrnce.






precipices, The wall was simply too smooth
and steep to be climbed. My mind reeled:
How had the Tellem done it?

HEY HAD very strong magic,” said

Amadomion, & rugged 38-year-old

Dogon climber I met in the village

of Pégué. Amadomion wore a bhilue
tunic and a tan three-cornered hat, and his
chest and shoulders rippled with muscles
thickened by [requent climbing, Every vil-
lage along the escarpment has one or two
nervy experts like Amadomion, whao had
reached many of the Tellem caves the hard
way —rom the bottom up, He showed me
how. Stopping at the foot of a cliff, he ges-
tured 40 feet upward, where a black stick
protruded from a small cave,

“That,"” he said, indicating the stick, “is a
bowulin, placed by the Tellem many hundreds
of vears ago." It was a climbing aid. You
threw a rope over it and hauled yourself up,
like & kid in gym class. Farther up, a hundred
feet off the ground, was another boulin, a
faint black speck on a distant ledge; above
that ledge was an enormous ceiling that jut-
ted over the void.

When you reached the first boulin, Amado-
mion explained, you pulted the climbing rope
in after you, edged your way 60 feet to the
right on & small ledge, and stopped at a crev-
ice where another rope had been tied in place.
It looped 60 feet farther up in a loose arc, free
of the overhanging cliff, over the second bou-
lin. Using that second rope, Amadomion
could hoist his climbing rope until it was dou-
bled over the upper boulin. Then he shinnied
up, trusting his life to a stick wedged in a
crack perhaps seven centuries ago,

The reason for this daring ascent? Pigeon
dung. Amadomion filled large sacks with
handfuls of the fragrunt droppings and sold
it at the weekly market in Sanga. Dogon
farmers prize bird guano as fertilizer.

The Dogon climber's hair-rmsing
explanation provided clues to how the
Tellem might have scaled the cliffs, but a

She has fived by simple means and iraditional wavs,
The indign garmeni, the nose rings, the lip ring, and
the earvings were customary to the WOTmen
who came before her. She wedrs the key on her
mecklace for its beauty. Her name is So, and though
some of her peaple are slowly embracing the outside
wirrld, she will not forget the generations past.

Below the Cliff of Tombs: Maif's Dogon

major question remains; How had they
gotten the bouling there in the first place?

“The Tellem were very strong,” zaid
Amadomion, laughing,

“Stronger than the Dogon?” 1 asked.

E ?E!-ll

He and other Dhogon saw no reason to
doubt the magical abilities of cliff-climbing
pioneers they had never seen,

“Is étatent les génies —Thev were genies, "
said Chumar,

The others told me that the Tellem could
make ropes stand on end. The Tellem could
fly. They could become giants and take a sin-
gle step up to the highest caves, then trans-
form themselves into dwarfs to get inside.
They could ride horses straight up the cliffs.
They could even falk theéir way up the cliffs,
they were such powerful orators.

YSTERY VEILS almost every aspect
of Tetlem life, but a few things
are known, thanks to two dec-
ades of extraordinary work by a

Duteh archaeological team led by Johan Hui-
zinga and Rogier Bedaux, The team found
that, contrary to Dogon myth, the Tellem
were neither giants nor dwarfs but men and
women of normal height. And there is no evi-
dence that the Tellem lived in the caves; they
used them only for granaries and burials,

Most remarkahle are the Tellem grave
relics: carved wooden headrests (the oldest
wooden artifacts yel found in sub-Saharan
Africa); eervie, abstract statuettes resembling
humans with their arms raised; ceramic pots
patterned by rolling cord or cloth across wet
clay; iron finger bells, twisted pins, and
bracelets; bows, quivers, and hoes broken
and entombed with the dead; pieces of a
wooden harp and flute,

The Dutch found no sign of old fires in the
caves, no trace of Tellem homes, and no clue
to how their society was organized. What did
the Tellem believe? Who were their enemies?
What tales did they tell around their camp-
fires® Who were their heroes? And why, after
all, did they go to such enormous effort and
risk to build granaries and burial chambers in
these caves? The mystery endures.

The standard explanation for cliff dwell-
ings anywhere is defense against enemies,
and we know that the Mossi and the Songhai
raided the Bandiagara region in the 15th cen-
tury in search of slaves, Even earlier the great
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empire of Mali may bave driven the Tellem
mnto a defensive reclusion,

But to my eves the extreme inaccessibility
of so many Tellem sites seemed to arguc
against the needs of defense alone. It ought to
be just as easy to hold off rmiders from a cave
40 feet off the ground as from a cave 200 feet
high, which demands an elaborate approach
with ropes and boulins

Mavhe —just maybe —the Tellem under-
took the effort for its own sake, because it
was clever and beautiful. By the end of our
trip I wanted to believe that aesthetics alone
had driven the Tellem to their mastery.

HE TELLEM had a fine sense of style,

as | learmed in & remote Dogon vit-

lage one cool December day. 1 was

passing the time with lour gray-
heards who gathered in a courtyard to gossip.
One was blind, delicately thin, and his left
hand shook uncontrollably. Another sat in
the Dogon thinker's pose, elbows on knees,
hands on head. Another was wrapped tightly
in a cotton blanket against the chill. All sal

Spending less than a day on thetr tash, men in the
village of Youdion put the finishing tonuches on a
roof. 1t takes only a few minuies Lo hoist the siraw
cap into place atop d lowering clay granary, where
it |3 tled to teternal hovizontal beams. The over-
hanging brim allows rain to drain off the sirugture,
protecting the millet within.
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silent for long spells, pausing to spitin the
dirt or shoo away noisy children. Through an
interpreter 1 gently prodded the elders to tell
me about the Tellem,

*How dao 1 know " snapped the blind
man, who seemed to be the leader, 1 wasn'
here." Gradually the elders warmed to our
curiosity. “ Tell them what you really know,”
one teased. “Don't go making up stories.”

Thus encouraged, the blind man finally
began to speak, of how the Tellem had once
lived in the cliffs but abandoned them to the
Daogon, of how the Tellem used magic to fHy
around, of how the Tellem had eventually
moved north from the land of the cliffs, never
to be seen again

During a lull in the talk, another elder pro-
duced a package wrapped in cotton cloth,
With his thin fingers, he carefully undid it,
revealing a pair of hoes, each about a foof
and a half long.

“These are from the Tellem, from a nearby
cave," the elder said, handing them over. He
wasn't zelling, just showing me. The hoes
had wooden handles whittled in ringed
bands: fixed through the head
of each stick was a curved
iron blade, like the real hoes
Dogon use today. These were
top small to be hunctional,;
perhaps they were ritual
objectz, The workmanship
WES EXUIsIte

Furopean callectors have
come to Mall offering huge
prices for grave goods. The
most highly prized artifact —a
carved Tellem statuette, for
instance —can fetch n small
fortune. Thus have some
Dogon, who once had a
healthy fear of the Tellem
mortuaries, turned to grave
robbing. When you consider
the availability of Tellem
burial objects and the precarious nature of
Diogon life, the temptation is understandable.

Some Malian antiquarians, Oumar told us,
once talked two Dogon boyvs from Ireli into
climbhing high into the cliffs to recover two
Tellem statuettes, which had been kept safe
by centuries of taboo. Al sunset the boys fur-
tively began their climb. The first boy made
it up the rape, reached into the cave to semre
one of the figures, and lost his grip. He

Nafional f_-r'n'J_gT'u;'.luf: ie October 1900



plunged toward the earth, knocking the sec plodded at dawn from stream to omon Geld,

ond bov off the rope; both died shouldering calabashes full of water., which
thiey painstakingly sloshed, little by little, into
URING A MONTH traveling along the thelr precious ;i:_'lr-".1-I:-. When the -.-||i--r1:~ i
Bandiagara, I met many Dogon ened, the Dogon crushed them and formed the

children with the bulging stomachs  pulp into §rm green balls, which they traded
of malnutrtion, and I saw an inor-  for goods as far away as Cote d'Tvoire. They

dinate number of deaf-mutes, In the village also grow cotton, eggplant, peppers, and

of Yawa | noticed a teenage girl velling af watermelons. From a land so stony and dry
someone in the distance. She had & vacan| they gather a surprising abundance of wild
look in her eves and walked in a strange shuf-  fruits, berries, and edible plants. They raise
fle. With a shock 1'saw that her ankles were cattie for milk and beef, donkeys as beasts of
encased in beavy leg-irons, like the ones used  burden, goats, sheep, and chickens for food
to shackle slaves and ntual sacrifice. Wild game —which once

‘abe’s crazy,” explained Oumar, sending  included baboons and even panthers— has
& chill down my back. But | also realized that almost disappeared, but the Dogon still
the shackles may have been humanitarian in hunt small monkevs and birds, using flintlock

an odd way, ke the Dogon practice of hob- rifles crafted by their own hlacksmiths.

bling their donkevs. At least the deranped Dependent on the rains, which fall only

teenager couldn't wander into the wilderness from June to October, the Dogon suffer terri-

ar fall off m cliff bly tn droughts. In the dry vear of 1984 hun-
At night in camp we alwavs attracted a dreds died, and many thousands= fled the

throng of vouths who stood around mesmer- region, never to return. And during the

ized, watching us drink tea and write in our drought of 1973 Dogon corpses lay along the

notebooks. Once, while cooking dinner, 1 roadsides; some (Continued on page 124)

carelessly tossed anempty tuna
can to the ground and was sad-
dened to see six or eight boys
tive for it, perhaps because
they craved & toste of the exotii
or because the can itself seemed
A precious obiject.

Besides millet, the Dogon
prow rce, sorghum, and the
minuscule grain Digifara,
which is charged with ritunl
sipnificance. Bevond the edge
of each village, where the
Cronddo Plam stretches flat and
bleak toward the south, Hes g
network of lovingly tended
green fields. Wherever cevdls
can get a ftoothold, farmers
plant them., Among the talus
at the toot of the chiff, | =aw

patches of millet EEOWINZ In shallow depres- AR erraiic mix of grometric forms, the typical
sions on top of boulders. Diogon will even Pogon compound B lesson in utility, For rasy
Carry soil by the bagiul to some rocky outcrop  @ccess, domed granaries with elfin roofs nestle close

jere build an artificial field tir the terraced, rectangular homes. The flat house
roaftops are used to dry ontons and store pots, cala-
bashes, and baskets, Proximity o the cliffs histord-
cally gave Dogon villages a defensive advantage
against stave raiders

near water and |
Walking aiong the clifftops, in a wasteland of
barren rec stone, | would often come t
skimpy terrace guarding a few sguare feet of
dirt from the vagranl winds; each tiny plot
was cultivated by its owner, who walked
miles to tend it. Silent, muscular farmers

J011 A
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Om' comes up short as four stilt dancers perch atop a mud wall

following a dama performance. They flash eve-catching color as they

try to win favor executing difficult steps while tottering high above the
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ancestors, The dance and plumed costumes imitate the characteristics of the
ringetange, a long-legged water bird
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Dvessed in thetr finest garb, young people attend
the annual buaro festival —when the Dogon cele-
brate commiumnity ties and the beginning of the rainy
season. Money tucked into the woman's headdress
shows her family that she s being supporied well
by her new hushand. Old tles siill bind, though some
35 percent of the Dogon are now Muslim and wor.
ship in mosques like that in Kanl Kombold (below)

—

of old Tellem granaries, huddled together
under o wall. I hiked over to investigate,
and 40 feet up the cliff, behind the granaries,
| found a smnall passageway where part of a
cave had been bricked up to form a chamber.

I stepped through and waited for my eves
tor acljust to the darkness: T'win benches of
stone flanked the room, and on each bench
lay 30 or 40 corpses, each wrapped in a dusty
winding sheet. The indigo-dyed cloth
matched the Tellem patterns I had seen. The
tomb was in perfect order, undisturbed. |
was wild with excitement and a growing agi-
tation. It was getting late and I had 1o go.

Back in the sunlight I saw a Dogon man,
shouldering an ax, sauntering down the val
ley path just below. He stopped and hacked
at a tree. In the windless air, 1 heard him
muttering Lo himself.

Warried that night would overtake me, |
tried to snenk away, scuttling along the wall
in a walking crowch, until | rounded a cor-
ner and came upon a chilling sight: Almost
within reach, on the ledee between the
axman and me, lay a stack of 30 wooden
funeral stretchers and a cache of blue pots—
the accoutrements of Dogon burial, The tomb
| had entered was Tellem, but it adjoined a
Dogon mausoleum. 1 had done the unforgiv
able, blundering alone, without permission,
upon a Dogon tomb

In the valley below, the axman was still al
work. I held my breath and silently begeed
him to quit. He didn't. He worked, rested,
worked some more, and stopped again to
chat with a friend on his way home from the
fields, their voices rising:and falling in the
dwindling light. 1t was late when the axman
finally left, and I had to rush back to camp,
stumbling in the duzk among the boulders. |

felt a vast relief and, in that very moment, a
flood of shame as well. I could argue that my
trespass had been an honest mistake, but 1
had profaned the peace of the Logon ances:
tors, & deep offense against people | had come
to like and respect.

When Oumar learned abouat my misadven-
ture the next day, he seemed unperturbed.

“IF the man with the ax had caught you
there,” he said with the faintest of smiles,
“he would have hacked vou to bits,”

| knew. The Dogon had a right to keep the
secret of their graves. It was for them Lo
decide which of the caves should remian
unexplored ]

(Continued from puage 110 fathers hanged
themselves, shamed by their inahility to feed
their families. Living at the margins is
nothing new here, Early in this century, it is
said, Dogon threw children off cliffs rather
than watch them starve, Perhaps the Tellem,
and the Toloy before them, met that awful
fate as well

N MY LAST AFTERNOON in Dogon
country I hiked alongé from our
camp at Banani up to & plateay
where 1 could see the whole sweep

of the escarpment. The cliffs curved away in
the low sunlight. Then my eve caught a group

126 National Geographic, October 1090









A Raft Atop
~ theRain Forest

Scientists gain unprecedented access to a tropical
forest canopy with an inflatable raft borne by a hot-air
dirigible. Architect Gilles Ebersolt rides the hub of

- his creation to a
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neapple famaly held. by

botanist Guy Joulin. He is secured by a safety line, equipment that 1 insis

VIVID BOUQUET sprouts from & member of the p

everyone yse. The plant, a b romeliad called Arcfrmea mavtinsil, 15 20

eniphvie. which uses its roots anly for holding on to'a tree. Nutrition 15 obtained

from hits of dead vepetation washed from higher branches and from L

Vational Georraphic, October 1900
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Prerre Grard of the French tropical research center CIRaD holds a laptop o

puter with a program he developed for identifving plant femilies by the character

istics called out by his colleagues. A hunting horn was sounded to signal the raft’s

location and to announce the arrival and departure of the dirigible




LUEPLE HLOSSURMS _'."Il.'il'l i

wealth of Hny creatunes

for Ernic Nancé, an arach-
nid specialist we nicknamed

spiderman. 1o gnther snec)

mens, he strikes branches with a

stick, catching the debris with
A device called a japanes
tm brel L

Mance nnd his colleagues col
lected 30 specimens, mainh
i Q-

ders, including some previouwsty

JRITIE TN SLNILECE S and cra

thought to be ground dwoellers:
Scme spiders resembled ants
apparcently a way to lool such
predators as birds, which gener-
ally avoid eating ants becaus:
af thetr oad taste

he streets of Paris were an
ocean away, but the raft helped
keep the city in mind., ' We called
Lhe hub of the hexaeon Place de
|* Etonle, sate of the Are de
1 rom :'!E"II:' Each of the six rihs
was named [or one of the avi
mies, such as Foch and
Champs-Elyvsées, that meet al
the Arc. 1'he cuter pontoons
witre printed with the names of
roadwavs thatl encircle the city,
amd the manholes were named
pfter subway stations

_lllu.l.'!I!. '|.“|i"l 'Il-llr i

Far [rom mere sentimentanty
these destgnationy gave us
several reference points that
aided the flow of supplies ani
personnel between the ground
and the rafl

Clutching a sheaf of cultings
ffter 4 morning swayving with
the raft, Roland Keller gets his
land legs back. One of my grad
wate students m botanvy, Keller
s developing ways to identify
woordv plants without having to
seudy their fruits and flowers.
[his heélps hotanists recognize
plants that are oo voung to
Aower or those that fTower ondy
sporadically, as well ps plants
that have been cut by natives
for medicinal use

Keller's equipment includes o
water jug, kept close at hand 1o
combal dehvdration. Filtered
river water provided a plentiiul
A '.:'.ll__'. Our meals were calered
by & Arm serving a construction
craw that was bulldimg a hvdro
glectric dam nearby, Team
members relaxed with grouj
singing and rounds of Ping-Pong
played on a tablé whose net was
i strip of 70-mm film domated
by & Japanese film crew

::ll;ll'_.l.'l IE, fh .'_|!|'_|| o R






MORNING'S WORK ends as

hags filled with plant

cultings (rght). We found thal
some canopy irees occasionally
shut down food production. The
rain forest 15 notonous for
humidity ranging from 95 per-
cent to complete saturation. Hul
at moon on sunny davs, humid
ity can drop to a low 40 percent,
sn much drier that certmin trees
stop photosynthesizing.

Car analysis of specimens will
continue for months, Although

no new plants have been found

entomologists are certain Lo

report many new 1nsect specics.
So far, screntsts have identy-

fied only about one million
insect species in all natore. Esti-
mates of the total on earth ranpe
from two million to 30 million or
more, the vast majonty of them
indigenous W tropical forests
Henr-Plerre Aberlenc, an ento
maologist with CTRAD, calculates
thatl his team collected some
7,000 specimens in Lhe canopy
and on the ground below, Ina
field labaratory (middle) he fil-
ters ground-dwelling species
inito bottles for sorting

Aberlenc peers at ong ol ik
larger finds, a beetle | Meparoma
e taeon) whaose rhinoceros-like
horn marks i1 as a male. About
the size of & child's fist, the
winged creature can be found in
the canopy but ususlly hves on
the forest floor

Cur biggest concern QUring
the project was flies and the
diseases they carry. Un a previ-
ous South American visit, 1 was
hitten on the forehead by &
Philebotomis fly, which carries
a dangerous parasite, | con
tracted leishmaniasis, a disease
that can disfipure or even kill,
but with prompt treatment ]
WRS Cured

Cin hi=s right forearm, Aber-
lenc carres & scar where £y lar-
vae were removed. He prides
himself on having identified
them as botfly larvae even
before thér removal

Aherlenc specializes in taxon
omy, the classification of living
Lhings. “Other fields of science
get more publicity and more
funding,” =ays Aberlenc. * Hul
taxonomy is vital to the study of
the rain forest. You can't know
the anima! kingdom if vou don't
know the names,” ]

An EXPLORER cable [V segmend
wiill fealure Lhe breelop rafl on
Sunday, October T, al @ p.om. edxiern
time on THS Superstation

Vational Geographic, Uctober 19490



:"l- 1"":

I{ [_]' .""q ]_. '.1! H.‘I r:-:r‘--rf'. roJ4 fathet u_-‘ r-II rr.]I o

.'.-.rr leaseir S1, Lo bl l'u ” A J'I' ooty Baree st .'ﬂ S
M .||' i -' felis pedey, desprite 1y iSRS, f ,I'.' fres
AFPENY P |' i ._'. M 1O [0 LT Fiy .,'l i the Jn'liI i |I'.J i

it Sprin .',l [ Tenmessee !

e ~

(...I'm a St. Louis boy, and my wite 1s

a St. Louis girl. I raised my family there and
worked at a car plant thirty miles out.

| enjoyed what I was doing, but
you reach a point in your life when you
look at the tuture and decide to do
something for no other reason than just
believing 1t’s right.

For me, Saturn was the chance to

make a difference. To prove | have a
mind, that I'm more than just a pair of hands.

[ wouldn’t have moved my family four
hundred miles just to fail. Then have to pack
them up and move again.

My wife had to leave a house she loved.
A nice three-bedroom with a tull basement
and a patio in the back.,

My 16-year-old was convinced we were



rutning her life. Her first serious romance,
and all. I wouldn’t have made the move unless
the whole family said ‘Let’s go for it and m)
daughter knew it. So she decided to try. You
know, 'm really proud of her for that.

Funny story. When 1 first heard about

-."!=| V L. N

2 S 1]
daturn, | came home and we started hauling

out the maps, looking for Spring Hill. " Where’s
Spring Hill?” Sure enough, it’s right in the ’a

SATLRN.
Now, can you imagine trying to talk a

middle of the fold and we couldn’t find it.

couple of teenagers into moving to a town that’s

I;_‘L
)

A DIFFERENT KIND Of COMPANY. A DIFFERENT KIND Of CAR,

smaller than their high schoo
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Yosemite: 100 Years Later

“Every rock in ify Wikl
s B gplonw wetl life,

. Berthedd en fTovnds af
water, fToods of lght, "
wrenle Jodem Mucir on J91 2.
Vibert Bicrsiadi’s 1368 ol
i S unsel in the
Voseneite Valley™ captures
the same semse of power
aid plory cxperienced by
eriilfiony af visifors (o the
mational park dirrng 15

firsr cemiury,

S WE CELEBRATE THE CENTENSIAL Of Yoscmite Matomiil Park this month—
reecalling obr favornic memones of Braainikking CaSsCHUES, Rranyc domies
alpine meadows —we should keep m mind that our expectations or tius
remarkable place have always bordered on the unattninaklke

From the very beginning, every visitor has wanted to feel the rare beauty
of Yosemite for himself, 1o share the rapture felt by the great npturalist Jobn
Muir o5 he admired the heroe cliffs and the way “the winds and avalanches and
clouds shine and sing and wreathe about them as the sears go by.”

At the whime teme, we lhave
democratically I-"l'l-'~'l.'!i i
everyone wWho wanis 1o
should have the right 10
enoy such pleasures and that
it the duty of govemmend
in the words of Fredernck
Law Cdmsied, “10 give cvery
advantage pracucabie 1o the
fss ol peapie Ty Wikl
the park

These apparently conira-
digtory poals—in which we
seek 1o minmmigee human
intrusions upon the natural
etting while attempting to
muaximize e number of ind
viduils who cxpenonce 1t—
have led our tation 10 desig-
nate 94 percent of Yosomite

..""lllilllllll Ellll."l |.-'\' [."-.I_Ir- III'-. II!

wilde rmess w '||il. |"l.':.|1-l|||”:ﬂ
5 II!:||I|I|' |'|-,'.||'|.|_' 9OYEAr i |‘|||I|'I by, We vie remniroducod matveg |'-||_t||--r'-1 '“I':I.'l.'|" ({8

remote areas of the park, bul we weren i able (o prevent the 38 automaotuie
wocidents that took place last vear in Yosemite Yalley

Yosemile evokes passionaic nrgumenis hecause o calls up poweriul comTa
dictions.” states Ramdolph T. Hester, Jr.. of the University ot Californm al
]1._--|-_L-I.__a. urbanized wilderness, abused [CWel, Parnamss cotime relalieed
annatural nature.” No wonder those who love Yosemite tend 1o argue o ol
Weve never managed [0 geree as o nation exactly what we want ths [".I!I-. Lol
ary national park . for that matier—to be. We wanl i 10 be many things for many
people: backpackers, rock-climbers, ird-wilCRETs, CAMPeTs. Kids Inem N
nner city, senior citizens: And ver we want the pluace t look exnctly the way il
Wils mane than & century Ao when the Miwok Indins called ot home

That's a wall arder for the National Park Service, which has struggled along m
recent vears with exceedingly slim budgets, and for friends of the park such as
the Yosemute Assocunon, the Yosemite Institute. and the Yosemite Fund,
which channel private funds and enthusissm into park projects. Lonsiccnng the
many demands we put o the park — and our unreasonable expectiations thi
most surprising message of Yosemite after o hundred years, as kenneth Brower
wites in the 1990 Sociery publication Yosemite: An American Treasure, ~is nol

how hadly the parck 15 run but how well.’

Lt ALsonra
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Greenways

Your excellent article "Greenways: Paths to the
Future” (June) is a powerful help and inspirgtion
for all Canadians whe advocate the rmls-to-trails
conversion. It comes at the right time. Here in
Prince Edward Island, Canada’s smullest prov-
moe, all tran service has been discontinued dunng
the past few months. We have nearly 300 miles of
unused railwave that could advantageously be
turned into greenways.

Roaes TREMBLAY

Charlotetown,

Prince Edward Island

The statement that “some 3,000 miles of ratlroad
tracks go out of service every vear . ., their trans-
portation replaced by trucking” is true for only a
fraction of the abandonments. Some have come
about after competing railroads merged into larger
corparnte systems—like Burlington Northern and
Conrail, which then tnimmed nway duplicoate
routes. Many branch lines are being abandoned
because railroads are devoling more attention 10
“lapd hridge”™ handling of transoceanic cargo
containers from both coasts, @ business in which
ruilroads are clearly ousting trucks,

Bruce KeLLy

Rauilfan & Railroad Magazine

Newton, New Jersey

You gave tooshort shrift to Sacramonto’s magnifi-
cent 2-mile-long American River Parkway by
showing only a picture of a humeless man. Most
vagrants are confined to the lower two miles. The
rest of the bikeway is o dehightful eight-foot-wide
paved strip along the river, where we sec deer,
rabhits, covotes, and a host of birds.

Roseat H. PascHary

Sacramento, California

Rural people have seen thesr world destroyed
by the Pony Express, telegraph lines, railroads,
highways, airports, and low crop prices. The final
blow to ruml America is the natlonal greenway
network,

Janmes CHOMNACKD

West Hantlin, Wesr Virginia

In the heart of Anchorage we have gimost 50 miles
of paved trails for bicyeling and skiing, surrounded
by & broad greenbelt that stretches 12 miles along
the coast and reaches almaost 10 miles through town
to the Chugach Mountains. These trails connect to
a network of a hundred miles of unpaved home-
steading roads and trals that arc now closed (o

motorized traffic within municipal boundares. On
the city trails year-round vou can meel moose,
brown bears, bald cagles, skiers, and runners. The
only problem is the delays caused by moose that
occupy the trails-and refuse o move after they ve
found a birch tree to munch.

Enxic Lapson

Anchorage, Alaska

| suggest a further refinement to the expansion of
greenwavs: the Trans-Amernca Tral. It seomssur-
prising that in a country with a history of east-west
exploration and settlement (dnd much of that on
foot), we don’t have even one transcontinental
hiking trail. [t could have an eastern terminalat the
Statue of Liberty or Washington, D, C_, or James-
town and a wostern terminal at the Golden Gate
Bridge. By following and crossing existing public
lands wherever possible, much of the trail s route i
already m ploce.

Par Hasmimas [T

Arlington, Texas

Austin

I'm sure that Elizabeth Moize's article “Deep in
the Heurt of Texans™ (June ) was as therapeutic for
other ex-Austinites a8 it was for me, It brought
back fond memornies of growing up there in the
1970s. Shoot, we were digging up shark ‘teeth in
Shoal Creek before anybody else ever thought
about excavating there. Youcan take Bubba outof
Austin, but you can never take Austin out of
Bubba. Hook em horns!

LeE FREDERICK

New Ctrleans, Lowtsiana

For the most part a “Bubba® is intolerant, racrst,
sexist, and ignorant. Attempts to celebrate the
exclustonist good o' boy values of redneck culture
are distasteful and misleading.

JoE Gieson

Red Deer, Alberia

The article was appallingly biased. Many former
residents refer to Austin as Tncky Town, Austinta-
tious. Home for the Unplessant, Refuge for the 1
mannered, and even less complimentary cpithets.
Not all those [amiliar with the Athens of Texas are
us stuck on Austin us a segment of Austin is stuck
onitself.

Ciinn RILEY

Albuguergue, New Mexico

I'm a temporarily tramsplanted Auostinite. serving
as b Pesce Corps valunteer on St Kitts. Your vivid
pictures and words portrayed the honor, pnde,
and depth of affection we Austinites feel, dow my
[ellow volunteers and West Indians can see why
I'm 50 Austin-prood.

Lynn CorRErmiLL

RBacweterre, St Kift

National Geographic, October 1990
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As i gradunste student at the University of Texas, |
'-|_'l|_'.'|| LW 1Ay ind memorable yYears 10 Ausim |
cannol imaging this damn Yankee being treated
better or more warmly anvwhere €15 10 the Soutll
Of course that assumes that Texasisin the South. 1 pyaminicen
think it is a rewion all to iself, with Austin it ,
shiming “lone stiar.” _
R Erry L ;I. s
Fort Myers, Flarida
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tter than anyvone else, denjed they were canm- Yourarticle neglected to mention that Jean Rhvs.
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nod been there for gencérations. Khvs hved on
[he article was noourate and in aghtiul with omi Promanica until age 16, when she went to school in
sxception. There are more than half a4 dozen  England. She returned oaly once. in 1936
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iender legs of frogs culled from mountain pools
Have they been eaten fo extingtion

Basit Zapin

Tearomto, Conadd

They have not: the author (gmenis har ey Were our
af season during fis Viso

Moche
Having studied pre-Columivinn art at Tulane Lni-
versity, 1 enjoyed “Splendors of the Moche”
( June). But doesn't the headdresson page | 2beara
stylized representation of a bt rather than an owl?
CratG JoHNSON
&1, Paul, Minnesota

N The beak and ralons are the diaggnostic features,
Ears appear aften in Moche art on such creatures as
frovgs, snakes, and owls

As a former Amencan Field Service student in
Chimbaite, Trujillo, and Lima, | found it refresh-
ing to read the three non-drugfterronstinflation-
related articles about Pery. Unfortunately many
people are unaware of the fascinating cultural tra-
ditions and archacological sites Peru has to offer.
MICOLETTE LASSITER
Oleonomowoe, Wisconyin

On paige 28 it is stated that oo one knows why the
curer [shaman| holds a hand to her mouth.” In the
June 1990 Esue of Alaska magazine Manlvn Sav
age wriles about her grandmother, who describes
primitive surgery among the early Athabascans
She descnibes o shaman using spit to place a patient
into deep sleep

lRENE SODOLAK BLAZER

Seaiv, Jeras

Perhaps the action of the pottery curer can be
explained by the photograph of the modern coun-
terpart on pages 46-7. The curer on the pot miy
likewise be placing an herbal mixture in hermouth
and preparing (o eject the sprioy toward the head
next 1o her patent.

Mark G LUTENRACHER

Metarie, Louisiana

Smallest Humminghbird

[here s o dustitke on page 73 of the June issue.
Iyrrell did not obtain the “first photographic doc-
umentation” of the bee hummingbird. My 16-mm
footape was ecarlier. Tyrrell’s arc certamly betier
quality than my movies.

Jous W, MoNEEL

Sharon, Connecticul

Tvrrell's are the first published photogruphy of
tre brrd.

Letters shoield b addreswd o FOonow, Nannng!
(Feographic Magazine, Rox 3788, Washington, £, C
MM 3 and vhowld nclede sender's addres arnd
tefephone mumber. Not all letters ¢un be sed, Those

that gre will often be adited and excerpied

National Geographic, Octobir 1990



Great Bustord

et Cits

Species: larda

Adulf sire:
Lengih, 75 105cm;
wingspan; 190-260cm

Adult welght! 51tk

Habitat: Lowlands. rver
vialleys ard open coun
iy in Narth Adrica,
Europe and Asla

Surviving numbern
Eatimated = 10 000

Phateestaphod by
Komrad Wothe

A stately great bustard stands alert on its display grounds, Springtime
brings a spectacular courtship ritual by the male bustard, when
it struts, stamps, and unfolds its plumage into a billowing mass of
white feathers. Already extinct in much of Europe, the great bustard
s declining throughout its range as it steadily loses habitat to
agricultural development. To save endangered species, it is essential
to protect their habitats and understand the vital role of each species
within the earth's ecosystems.
Photography, both as a scientific
resedrch tool and as a means of

communication, can help promote

a4 greater awareness and under- !
standing of the great bustard and e0sl

our entire wildlife heritage. The New Clansic

Canon







Wed like to uncover

a hidden natural resource.

Did you know that the empty plastic soft
dink bottles you throw away every day can be
transtormed inta carpiet yam of automotive parts
or fibarfill for ski parkas?

That used glass bottles and aluminum cans
can be transformed into new ones?

And that yesterday's newspaper can be
transiormed into tomormow’s?

It all happens bacause of recyaling The
simple trash we throw away s 8 “natural resaurce”
thidl. with recyclng, can be used 10 produce a
multitude of new producty

Untortunately, America recycles only 1060
of its garbage, incinerates 109 and deposts a
whappng 809 inlandfills. As a result we ars having
10cope with a manumental solid waste problem

Our landfills are going-going-gone.

Americans throw away about 160 millon
tans of garbage a year, According 1o a recent study,
paastics maka up about 18% of the volume of
our sohd waste: paper and paperboard account for
about 3840, metals, 14%: alass. 2% and other
wastes. 78

AS 3 resull in the past 10 vears our counny's
landtils have decreased from about 18,500 10 8000
In fve wears, 2000 more will closs

In thedr haste 10 find solutions, some local
legisiatures have proposed 1o ban plastics

Unfortunately, a ban on plastics would do
much harm and no good. We would lose all of the
salety, haalth and converience features of plastics
sUCh as lampar-reststant closures and shatter-
proof bottles

Moreover packaging would sl be
needed. A 1987 study showed what would happan
it plastics were banmad—the enemy neaded to pro-
duce the altemative packaqing, its weight, its cost,
angl the volume of waste collected would all rse
dramatically.

What to do?

At Amocao Chemical, we believe part of the
answer o Ametica's waste problem bies m recycing
evarything from glass 1o metals to paper ta plastic

Today, recyciing is-on the nse There are
now more than 1.000 curbside separation recydling
programs acrass the country, Many are beginning
10 meorpieate plastics

Hight now; almoest 200 companias are
recyching rmilions of used plastic containers into paint
brush brigtles, traffic signs, toys, floor tlas, waste-
Daskets and plastc lumber™ for decks and
park benches

Plastics are among the easiest matenals o
recycle. More:than 150 milhon pounds. or 209 of all
piastc soft drink bottles, were recycled in 1987

How Amoco Chemical is helping.

Amoco Chemical is sponsonng a resycling
program in New York demonstrating that used.
palystyrene toam ood senice contamers from
schools and restaurants can be reyoled into msula:
tion board for commercial construction, caletena
trays and home and office products

We're participating in a consortium with
other maor plastics manufacturers mvolved in the
construction of regona polystyrand recycling plants.

Ve re-ancouraging the start-up of new
recychng efiorts, helpng to find better ways o
collect and sor racyclabies, and supporting etforts
Io Cregte new markets tor products made from
recycled products

At Amoco Chemical, we believe recycling
can acd years of ke 1o our landfills while #t trans-
lorms things that would ordinanty be thrown away
into useful new products. We've only begun to
uncovar its Densfils
For g free copy of "Reétyeling. Do It Today For
ool el 18007270017, Or wiite Ammoco Charmical

Recycling, 200E Rangolph O, Chicage, I 060!

Recycling. Do It Today For Tomorrow.

g5

VB Berinen C v e gl o

Amoco Chamical
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the spirit of the season!
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Une of the
rarest,

most tender
SCEenes

in nature...
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'ﬁ' ‘ E":ume of the earths most celebrated
13 ifliamonds were released by the erosion
A J-;ﬂ,ﬂf the earth’ surface billions of years
- .._,_J'igo and carried down ancient

“river beds.

The "Star of Sierra Leone” survived
this phenomenal journey. Found on
Valentines Day 19 72, this diamond
weighed a record 9689 carats and
was roughly the size of a hens egg.

Whether discovered on Valenrines
Day or any other day; a diamond
remains the ultimate symbol of love,

Which, perhaps, is why a diamond
ranks among the most costly of
precious

Yet I...-nE:E'L'DI[h it for the woman
you lovert
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Focus. IT MAKES US
A CLEAR CHOICE FOR YOUR
SPECIAL FINANCIAL NEEDS.

At Transamerica, we provide selected hnancial
services. Like Iife msurance, mumal funds and
home-equity loans tor consumers. lnventory
hnancing, pension plans, specialty msurance
and equipment leasing for businesses. We
might be one of the nanon's largest financial
SMTVICCS COIMPAaiics, bt we still beheve m
focusing on the things we do best. The way w

see It that makes our customers clear winners.

TRANSAMERICA
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Whether you're a seofarer org landlubber you re sure
te hamst your sails over the new block of Creotures of the
Seo stom iJJ

These four stamps developed jointly by the United Stofes
and the Soviet Union feature the Killer Whale, the Cammon
U'E'll-:ll'tll'll |'|"l Northern Sea Lion ond the olo ,'I'l._||: vz IHer

The US. stamps are ovailable Octo I'I-F"F 4 of your post

othice. The Soviet 51|:|1'np: and o spacial souvenir album can-

aming both nations somps ore gv ailable at selacted local
post othces and |!1:|.' !‘ElE-l:rhl:iﬂ-E- credit card arder from tha
Fhilotelic Soles Division, VISA" Discover "ond MasterC ard®
orders are occepted by colling (B16) 455-4880

Collect them today and begin your nouficol odventure 1o
the realm of King Neptuna|
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for gumbo
ANYMOIe.

Tabasco® sauce has been a worldwide
favorite for over 100 years, ivenung up

the taste of evervthing from meat loaf

to macaroni salad to moo goo gai pan.
So why just save it for the gumbo?
The lvely taste of Tabasco'sauice.
Dent keepit bottled up.
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FROM THE EDITOR

Poor Grade
on a Global Test

HIS PAST SUMMER Americans received a

report card of sorts on therr efforts to

mmprove and protect the world environ-

ment. By anvone's standards we failed
the course. with a grade of only shightly more
than 4 on 4 scale of | to U,

The report card was issued by a group of
some 150 environmental organizations, inciud-
ing the prestigious Environmental Detense
Fund, on the occasion of the econom:c summit
tn Houston, Texas, The group graded the
seven participating nations on their records
over the previous vear in half a dozen environ-
menial categories. The highest grade we
received was 6 for environmeéental ad o East
¢rn Europe and for protection of global
hiodiversity. including such threatened
resources as tropical ram forests. On control
of ocean pollution we earned a 3.

[taly registered an unenviable 1 in environ-
mental assistance to Third World nations —the
lowest grade of any country in any calcgory.
As a result, Italv wound up with an overall
grade of 3.9 and the worst ratimg among il
seven countries, Japan was the next worst, and
the United States was close behind, with an
overall grade of 4.15 and a rating of "poor.
Canada and the United Kingdom were also
rated “poor,” while France did slightly better
West Germany led the list with an overall
erade of 6.5 and a rating of "good.”™ Next vear,
however, o reunified (Germany couid fare
much worse, thanks to hall 8 century of envi-
ronmential destruction in East Germany,

Omne of the United States” lowest grades was
1 3 on the issue of global warming. a complex
phenomenon explored in this issue by Senion
Assistant Editor Samuel Martthews and pho-
tographer James Sugar in their article entitied
“Is Our World Warming?™ Environmentalists
charge that the United States has been slow o
recognize the dangers of the so~called green-
house elfect intensified by increased carbon
dioxide and other heat-trappmg gases in Our
atmosphere. As a result of that effect on planet
earth, Matthews writes. “our one and only
home may be in harm’s way :

Ihe best answer for that is to improve our
environmental report card

Gl o



-l The chalr gently rocks and your child's eyes lutter closed, thumb slowly drifting toward its destination.
g This very special moment could be ruined ina llash. But how else, in this limited light, can it be captured?

DIFFERENCE

And will your everyday film rise to the challenge? May we suggest Fujicolor Super HGA00,
With Super HGAO0 the moment and the action are frozen in time, with a vibrancy, clarity and finaness

1S THE

ol grain that, even in low Hght, you hadn't thought possible. You might want to keep some close al hand.
After all, periect moments don't always happen in pertect light. FUJL A new way of seeing things.




Why it takes legwork to
flatten your stomach

You can't reduce stomach fat by
exercising abhdominal museles alone.
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Andean Birds Test SKies
for California Condor
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in Cpliforminmay I".I'l'. |!'|'.' W
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B e ve condors, pow e onldy m
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Harnessing Greenhouses
to Purify Sewage
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