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*The pages were wet with my tears, . . '

“I was crying and didn't know why, . . ."
“It was the first time I cried over this war,
and it felt good.”

a0 wrote five members. They symbolize
the hundreds who felt compelled to respond
to the articles about the Vietnam Veterans
Memorial in our May issue. The reader re-
sponse may eventudlly be the largest in our
magazine's history; there is no question that
it is already the most intensely personal.

Almaost all reported the articles brought
tears, and then told us something about
themselves, Some who had sérved in Viet-
nam expressed guilt that they had survived
when friends did not. Others expressed guilt
that they had not served. Stll others said
they had resisted the war.

Many noted that they were too yvoung to
have known the war but still were touched
by the articles. Many mentioned people they
had known who had been lost; others had
lost no one they knew, Foreign members
wrote, especially Canadians. All were
moved by the story of the memorial.

50 touching was this outpouring of emo-
tion that we decided to devote this month's
entire Members Forum to the response.

Here are tears not only of sadness and re-
maorse but also of anger and rage, frustration
and futility, Though the war had been
brought to the world's living rooms daily by
live television, and was the most reported
and stuclied of all wars, it was little under-
stood, unpopular, and divisive. Americans’
sense of mvincibility and of always being on
the “right” side was badly shaken, The Viet-
nam conflict led to distrust of civilian and
military leaders,

In retrospect, we seem to have stumbled
both into the war and out of it. There wasno
purging, no expiation, no exorcism, no liber-
ation, no parade, no end—ijust repressed
frustration and a8 gnawing sense of futility,

Ten years later the memaorial became our
parade, and the tears came at last. One read-
er called it America's Wailing Wall,

Common to most letters were anger and
sacness and guilt over the treatment of the
Vietnam veteran. Many readers said that
thev understood for the first time the veter-
ans' frustration with what seemed an
ungrateful (Continued tn Members Forum)
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Our Restless Planet Earth 142

Slowly, inexorably, the foce of our world is
changing. New tools help scientists tell where
wi've been and where we're going. Rick Gore
and photographer fames A. Sugar document
the latest discoveries.

Earth’s Dynamie Crust and
The Shaping of a Continent

The movements of vast tectonic plates and a
prafile of a chunk of western North America
are portrayed in this double map supplement.

Fossils: Annals of Life
Written in Rock 152

From the birth of microscopic bacteria 3.4
Dillion years age to a 25-mitllon-year-old
suber-toothed cat fight, secrets of Barth's his-
tory are chromicled in rock. By lames L. Amos
and David [effery.

The Pearl 193

These oguatic gems have long measured
wealth, mojesty, and romance., Fred Ward
traces the history of pearls into today s mass
culturing of many varieties.

Senegambia—
A Now and Future Nation 224

Already united by cultural heritage of their
people, two governments have foined forces in
transportation, defense, and communica-
tions. Michoel and Aubine Kirtley explore the
confederation of Senegal and the Gambia.

The Land Where
the Murray Flows 252

From mountains to sea, Louise E. Levathes
ard Davicd Robert Austen follow the problems
and promise of the Murray River, lifeblood of
Australia’s major agriculiural region.

COVER: Cowhand Kay Sinclair tokes a

breather near the source of the Murray River,
Photograph by David Robert Austen.
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OUR RESTLESS PLANET

EARTH

Far more dynamic than ever
imagined, our mother planet
constantly renews her surface and

changes her face in vast movements

hidden in time from our short-
lived species. Now space-age tools
help explore the massive
advances of crustal plates and
the creation of new landforms
as we discover a “new” planet
under our own feet.

In this computer-generated
image, Earth appears as she
would if stripped of her oceans.
Because different elevations
are assigned specific colors,
the shallow areas off Florida

and the Bering Strait appear
above sea level—which they

Snuth America and Alaska’s
Aleutian Islands show as dark
blue where oceanic plates plunge
into Earth’s hot mantle.

By RICK GORE

NATIOMAL GEOGRAPHIC SENIOR WRITER

Photographs by
JAMES A. SUGAR

BLACK STAR
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N A CLEAR DAY from the top of

Twin Peaks in San Francisco, you

can sometimes see the Farallon [s-

lands emerging from the Pacific

Dcean like passing ships of granite, In fact,

those izslands, some 40 kilometers offshore,

are itinerants, Born far to the south, they

have been working their wayvup the coastfor

millions of vears. Their speed is impercepti-

ble. A runner moving at their pace would

take 170,000 vears to finish a ten-kilometer

race. Yet in the time scale on which our 4.5-

billion-year-oid planet evolves, the Faral-
lons are dashing towarnd] Alaska,

Bits and pieces of ancient landforms, the San
Francisco area is-a jigsaw of terranes in this
computer-drawn map. In a process still active,
maving ocean plates have been plastering
North America’s west coast with wayword
crustal blocks for 200 million yvears. Today,
west of the San Andreas Fault and its
suhsidiary Hoyward Fault, terranes are
moving north about six centimetars (two
iriches) a vear,
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Pacific
Ocean

Islandson the move. How most geologists
would have scoffed at that idea just 20 years
ago, But how little we knew then about the
way our planet really works. No one under-
stood why volcances anse. OUr how moun-
tains or even oceans are made. Nor did
science realize that Earth’s surface is broken
into seven major and many minor plates:
slabs of rigid rock averaging 100 kilometers
(60 miles) thick that ride like icebergs in a
more fluid layer of hot rock below. Twenty
vears ago few scientists dreamed that the
continents rode those plates—growing, nit-
ing, and colliding as they drifted.

l MARIN HEADLANDS, small blocxs 90 to 180
million years old on the California coast, are
deep oceanic crust thrust up onto the land.

l YOLLA BOLLY, |30-to-150-million-year-oid
chert and sandstone, was once buried in a deep
subduction tone but has mysteriously resurfaced.

ALCATRAZ, about 30 million years old. is a
smiall remnant of a continental margin, most
of which has disappeared.

San
Francisco
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Now we have entered a new era of geolo-
gv. Especially in the past decade a wave of
high-tech geoscientists, schooled in the prin-
ciples of plates and drifting continents, have
been rapidly unraveling the evolution of our
planet. And on a clear day from the top of
Twin Peaks, not just the Farallons but the
entire San Francisco Bay area spreads out
like a textbook in this new geology,

“"We are taking California apart piece by
piece,” says Clark Blake of the U. 8§, Geo-
logical Survey (USGS), “We are finding it's
made up of many packets of far-traveled
real estate.

SALINIA AND PERMAMNENTE, two lerranes,
Jjoined together 2,000 kilometers o the south
before drifting north.

SAN BRUNO MOUNTAIN, with no fossil record
to date it, is sandstone and shale, probably from
a oeeply eroded continent far to the south

NOVATO QUARRY, 70 million years old, is

sangstone and shale probably from an unknown
centinental margin far south of California.

Bay

“This city below us 15 built on three dif-
ferent and distinct rock units that have come
rafting in from somewhere in a proto-Pacific
Ocean,” Blake continues. “See Nob Hill and
all those buildings downtown? They are in
the Alcatraz block, Its rocks are sandstone.
They were made underwater from sedi-
ments eroded off some mountain range like
the Sierra Nevada. But the composition of
the rocks tells us it wasn't the Sierra. We
don't know what it was, or st where it
may be now.”

When the Alcatraz block hit the coast, it
thrust across the block on which we are now

CENTRAL TERRANE it 2 melange of forergn
terranes and local rocks. with chastic.
mangled structure.

GREAT VALLEY, &0 fo 140 million years nld,
is native sandstone and sillstone deposited
on the old continental margin of Califarnia.

CENCZOW ROCKS, as old as 50 million years,
ohiscure early sccretrons and are being
disolaced by the San Andreas Fault system.
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standing, called the Marin headlands, The
headlands, which comtinue from Twin
Peaks on across the Golden Gale, were born
of volcanism deep underwater in the tropics
about the same time the Alcatraz block was
forming. San Francisco's third block, the
San Bruno, runs south of Twin Peaks, be-
low the Cow Palace, and on across the bay.
Its rocks are sandstone like Alcatraz. But
thev derived from vet another piece of a lost
continent.

ONSERVATIVE geologists call
Blake and his cohorts terraners,
after the concept of “suspect ter-
ranes,” That phrase was coined in

1975 by University of Arizona geologist
Peter Coney, Its implications have since
thrown conventional geology into turmoil.

“Geologists have used the term ‘terrane’
for decades,” says Coney. “It means a three-
dimensional block of crust, versus a 'ter-
rain,’' which implies topography, like rolling
hills. A terrane is suspect if we are not cer-
tain it formed where we find it today.”

The terraners were launched in the early
1970s when microscopic fossils of tropical
sea creatures that lived about 250 million
years ago were found in rocks in British Co-
lumbia. The only other places on Earth
those particular fossils had been found were
in China, Japan, and the East Indies.

“We had to ask ourzelves how you get
those fossils all roross eastern Asia as wellas
North America,” says Coney, “You can't.
Unless there are a lot of terranes moving all
over the place.”

Meanwhile, geologist David Jones of
USGS was using new techniques to identify
and date the fossils of thousands of other
extinet microscopic sea creatures. Each of
those creatures, known as radiolarians,
lived in a specific oceanic environment at i
specific time during the past few hundred
million years. When they died, their shells
were incorporated into chert and other rocks
that form from seafloor sediments. Thus
those tiny remnants of life gave geologists a

way to date and analyze the environment in
which terranes had been born.

Also, scientists had developed a tech-
nique to analvze the paleomagnetism—or
ancient magnetic alignment—aof rocks. As
molien rocks cool and solidifv, magnetic
minerals within them line up with Earth’s
magnetic field at that time. They are thus
imprinted with an inner compass that spe-
cialists, who have been nicknamed “paleo-
magicians,” can read. This compass reveals
how far a rock was from the North Pole
when it was born,

Armed with those techniques, Jones, Co-
nev, and other terraners flocked to Alaskain
the late 19705, There, in the glacier-scoured
Wrangell Mountains, they began finding
rocks identical to those on Vancouver Island
and Hells Canyon in Idaho. They deduced
that a huge terrane, one that had been born
300 million years ago as an arc of volcanic
islands in anocean that predated the Pacific,
had skittered up the west coast of North
America and had splintered into pieces as it
was plastered onto the continent. (See
Farth's Dynamie¢ Crust and The Shaping
of a Continent, a supplement to this issue.)

IECES of Wrangellia today sit amid a

cluster of other terranes that have as-

sembled in southern Alaska. Wrangel-

lia has been profoundly transformed
from its vouth, when itz volcanic rocks
resembled those of the Fiji Islands, With
glacier outfitter Bob Jacobs 1 fly east from
Anchorage and encounter its peaks one by
one. The entire range, including 4,317
meter-high (14, 163-foot) Mount Wrangell,
is now locked within titanic, unrelenting
masses of ice,

We head south over the Alexander and
Chugach terranes, other late arrivals to the
coast. Our goal is Mount St. Elias. In 1890
the first expedition sponsored by the Nation-
al Geographic Society was an ascent of this
3,500-meter peak, fourth highest in North
America, Today Mount 5t. Elias illustrates
beautifully how Alaska is being built from

Where armies clashed butt an fnstant ago—in World War IT—plates have been
converging for millions of years, building island arcs from the Aleutians to New Zealand.
Rising from the depths west of the Mariana Trench, a volcano on Pagan has recently
come back to life and now fumes behind an abandoned Jopanese antiairoraft gun.
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suspect terranes, As terraner David Jones thrust jacks up the mountain five centime-

had told me in Anchorage: "Alaska didnt  ters(twoinches) a year

even exist 150 miullion yvears pgo Every plece LT K1 _.'-|..'J' e drops us off on a glacier al
of it has come in from somewhere else St. Elias's base, then disappears into Alas-
We approach Mount 5t. Elias. Our plane  ka's midnight twilight. Only echoes of ava

cEprns a-mere gnat in the agdacious moun lanches break the sile

mee o Lhiis iImmense

tain's shadow, St. Elias's jutting presenceis  snowlicld. However, the suite of mountains
due to vet another tercane, L Yakutat that surrounds us. the continent's greates
hlock, which is still docking to the south of concentration of peaks exceeding 4,400 me
Mount St. Elias. About 50 million years ago  ters(14,500 feet), are companions enough. |
that Yakutal térrane, laden with tropical cannotsleepintheir presence. Atthreeinthe
coral-reef fossils, may have been off south maorning | watch dawn play on these peaks
ern California. Like the Farallon Islands, it and read about humans who have confront
has been riding the Pacific plate north, Now ed this terrain, at first 10 dogsled saftans
the plate is trving to shove the Yakutat block  across frigid, crevasse-laden ice fields, and

underneath the Chugach terrane, on which  in the last decade in helicopters, bearing
Mount St. Elias sits. The Pacific plate’s rock

LTINS .'.|I|:.: '“l.:'. '.:[Iﬁ !.":I'.-:.'-

“Paleomagiciais,” 9. povernment geologists Ray Wells and Mike Kelly

remove d core of basalt near Cape Meares, Uregon (abowve right), (D study

its poleomarnetism. Like frozen Composs nesdies, mogrnetic p FLICLEE

align with Earth's magnetic field as hot lavae cools 1, Such cores
reven] thot the coast has rotated clockwise 20 degrees 2 in the 15 million

vears since the lava flowed. The source s 480 lometers (300 miles) to

the east and remoing unperturbed 3. “Because the degree of inclination



| also recall a very different night onlv six
weeks earhier, when 1 lay sleepless on an i
land named Pagan, watching a volcano
steam and tlash fire into moonht Pacific
skies, 1here, on the opposite end of the Pa-
cific plate
amid the far-flung Mariana Islands, I was
withessing the same process that had made

wrangellha so many millions of vearsearlier

SO0 kilometiers narth ol (ruam

HAD FLOWN into Pagan with marine
reolomsts Don Hussong and Patty Frver
of the University of Hawait, who were
about to begin an oceanographic cruise
olf the Marnanas, Pagan and its fellow 1s-
lands are just the visible tipsof a largely sub-

marine island arc

We knew that

been erupting frequently for three vears

|
|

1 volcano on Pagan had
since an initial blast in 1981 had forced the
siand's 34 residents to flee: Hussone and
‘rver wanted to climb the volcano to com-
pare its recent lava flows with those they
sonn would be examiining with sonar on un
lerwater volcanoes. But as we approached
SAW

loud roiling oul of the crater

L huge ash-lader
We had ar
I".'I'li i|| fi::ll.' Fl'l.‘ Al |||:| l_'_Flj|l|_i-._l_l

We circled the fuming crater. Its northern
[lank lay 1 1

Mount Pagan, we

v smothered under flows of lava
Denuded, ash-blasted palm trees stood like
gray skeletons on the fringes of this surg:

I the 1sland’s abandoned village we met

the former schoolteacher, Ben Aldan. who

|:|!.I- :!_ I-ri_- I'I.II-!--E.' N F !..;l: !I'-I'.Ii-.lr'. I..
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e e also fell how far noirth
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Park, Catiformia, Bonnie Murchey (facing page) helps

R e I R ks i
sating fossil radilarians—singie-celled

M EE prain-sere,

elaborately shaped orgonisms might be found in a small sample o

hert, the deep-sed s

h TIER DEDDET MAry terrandss



Appearances deceive. A hot spot now located uwrnider
Yellowstone National Park (right) appears to have moved
nartheastward, but it is actually the continent (fself that hos
moved—at the rate of bwo centimeters a year. The continent’s
fourney across the stattonary hot spot, begun 50 million

vears ade, s marked by a volcamic traill. A simitlar path morks
the movement of a plate across the Howaiian hot spot, lower
left. The computer image also highlights fracture zones and
seafioor ages, progressively wounge
Anothermap (below) shows both hot spots 100 miliion years

r toiwird the coast.

ago, each with a trail of seamounts.

had returned for a brief visit. He described
how 1n 1981 this long-tranguil voleano be-
pan to shake the sland with tréemors

“1 was sitting in my coconuf hut, wnting
down the time of each quake,” he recalled
'Suddenly the volcano boomed. A cloud of
black smoke poured out. People started run-
ning for the beach. I took off in my canoe. 1
thought we were all going to die.’

Fortunately, the blast passed north of the
village, spanng all inhabitants

Besides a surge of fiery ash, that eruption
sent tongues of lava down the slopes, We
hiked brieflv across one of these black flows,
but its jagered protrusions and the sweltering
middav heat forced us to turn back. This
harsh lava was the stuff of aninfant terrane
Moreover, It had been made through the
processes of plate tectonics—the theoretical
underpinnings of the new geology

160

The Marianas illustrate plate tectonics el-
egantly. About 200 kilometers east of Pagan
two plates, the Pacific and the Philippine,
are converging. Both are considered oceanic
plates because they bear mostly the dense
bazaltic lava typical of seafloors, Une of the
basic realizations of the plate tectonics revo-
lution is that all cur seafloors are voung—
200 million yvears old at most, Uceanic pliates
are continuously being extruded along vaol-
cantc ridges that extend for thousands of ki-
lometers through our oceans. New Pacific
seafloor, for instance, is now oozine out of a
ridge that sweeps from just south of Baja
California to below New Zealand. Asifona
convevor belt, the new crust rides the mov
ing Pacific plate toward the Aleutian Islands
and Japan. Likewise a ridge down the mid-
Atlantic 15 excreting new seafloor as [North
America and Europe move farther apart.

National Geographic, Augusi 5950
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thousand kilometers beneath the surfac

Hot also underlie Tahiti, Samoa,
Iceland, the Azores, and Réumon Island.
MNew Hampshire's White Mountains and
Bermuda may be remnpants of the North
Amencan plate’s passage over a now extinei
||||f _--|_ll|r.

MNorthwest of the Big Island lie Mausi,
Molokai, Oahu, Kauai, and Nithau, Each
island had its day above the Hawanan hot
spot. Fach is subsiding and erodmg as 1t
ricles ever farther from the hot spot

But the Hawanan Islands do not end at
Nithau, With U. 5. Fish and Wildhife Ser
vice escorts | tlew across apeén ocean Lo
French Frigate Shoals, a ring of reefs 900
kilometers northwest of Honoluly, 1 here
Har, La Perouse Pinnacle,
the last visibile
Lhat b
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40-meter-high
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and sea turtles haske
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chicks., Yel beneath the reels,
balmy s candbars, a 4, 600-meler
histh extinet volcano sits. Lost from view, al
rntire chain of such underwater islands con-
tinues on to Midway Island. West of Mid-
chain north and heads
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straddlies two plates. The fault marks the
boundary zone, where, rather than subcduct-
ing, the Pacific plate i= grinding past the
North American plate. The rocks east of the
fault still belong to North America proper
Those to the west on the Point Reyes Penin
sula have been ripped off the continent
The trail passes two sections of an old
fence that now sit five meters apart. They
were separated in the 1906 San Francisco
earthaquake, when the Pacific plate lurched
all five meters in moments. The plate will
surge again, Thus, in 50 million vears Point
Reves mav well be docking off Anchorage,
thrusting up a new Mount 5&. Elias,
E AT LAST COUNT Alaska is made of 50
terranes,” savs David Jones when 1
rejoin him in Anchorage. We drive
north into Alaska’s heart, past
Mount McKinley to Fairbanks, encounter-
ing terranes one after another. None of these
old Hawalis, chips off lost continents, or

100

errant archipelagoes has a single rock in
commeon. And maost likely none was even
made on the current Pacific plate.

Most of Alaska's terranes are probably
flotsam and jetsam scraped off of at Jeast
two great plates that predated the Pacific.
One of those plates, called the hula, has dis-
appeared entirely beneath Alaska. Most of
the other. the Farallon plate, has vamished
under western North America. Unly two
small segments of the Farallon remain. One
picce is still driving beneath the Pacific
Northwest. Its subduction generates Mound
St. Helensand the rest of the Cascade volca-
noes. The other remnant is diving beneath
Central America, where it fires such volea-
noes as Mexico's El Chichon.

Jones and I continue our Alaska survey,
flyving across tundra to the rompled, moody
Brooks Range. Owver the Gates of the Arctic
we circle a jagged black peak called Doon-
erak. This; savs Jones, may be part of Alas-
ka's spine, the core terrane against which
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the rest of the state docked. Doonerak is
made of rocks like those I saw on Pagan.
“We are 1n the heart of a continent.™ SAYS
Jones, *Yet Doonerak had to have been an
island once. Some people believe it's alwavs
been an appendage of North America. 1
thimk it rafted in from somewhere near
Kamchatka, If we really knew how complex
Lhis state 15, we'd pack up and go home
“But we are convinced that when we see
all these pieces that have been swept togeth-
er, shoved up, and thrust over one another,
we are looking at the way-all continents
form. That's the beauty of Alaska "
Indeed, geologists have found some 200
lerranes in western Naorth America alone.

OW LONG has plate tectonics been
going on? We cannot trace plate
movemenis back with anv confi-
dence much further than about 570

million vears, to the onset of the Cambrian
pertod. he paleomagnetic signatures of

Our Restlessy Planet Farth

oideér rocks cannot be interpreted reliably,
and in Precambrian rocks the fossil record
almost disappears. Not until the Cambrian
penod did creatures evolve hard body parts,
whase forms could be preserved in rock. Un-
fortunately, the Precambrian covers 90 per-
cent of the planet’s lifetime

The onset of the Cambrian was, until only
150 years ago, the dawn of time to students
of the budding science of geologn

In the 1830 Professor Adam Sedgwick,
one Of geology's gentlemen ploneers, discov-
erect marine fossils atop the wild mountains
of Snowdonia in northern Wales. Sedgwick
wits not as much a fossil man as s nval, Sir
Roderick Murchizon. He was more interest-
ed I reporting back to the Geological Soct-
ety of London that he had located the oldest
rocks vel known to man. Nevertheless,
sedgwick's discovery fortified his belief that
the Cambnan rock sequence, which he had
named for the Latin word for Wales, record-
ed the creation of life.

L6

Eh EdTa AT = =1

Seen as never before, Mouni
McKinley and its colossal cohorts

fAll a 120-kilometer-wide

panorama of the Alasha Kange o
this view featured in the National
Creographic's forthcoming Atlas of
North America. By computer
blending of elevation data with the
visuel truth of o Landsar image,
scientists at the U &, Geological
Survey produced a vivid obligue
viegw far beyond the capability of an
ordimary carmera lens, Combining
the most advanced mapping
technigques with dozens of remote
sensing satellite images, the new
atlas paints a space-age picture of
OLr continent
Remnants of anctent landforms,
50 terrunes plastered one upon
another, form Alaskae—which did
not exist 150 million vedrs ago,
sach new colliston [eft tis mark
in the buckled landscape, from
the Hrooks Kange o the southern

Parthandle

Announdang!

National Geographics new
ATLAS OF
NORTH AMERICA

Space Age Portrait of a Continent

The maost colorful space-age atlas ever
nublished! IIE-LIJL::- 100 reamarkable satellite

images ol North America Dius superh
carlography: palitical, relief, recraational, and
metropolitan maps presanied EGE_IE-'l'IE’ Lo
g/e you an antiraty new view ol our conlinant

Reserveyourcﬂpyu:\day

Plaazse send me National Geographic’s now ATLAS O
"fI- -f-'t.-'I:I-I A Bil e 51the Dnice checksd bhaiosy. Bl
DOOtane A fd RBEAdHE g, whan shigped n Movembers || not
salisfied, | may relurm the book withaul paymant. (Chack one
CH 1N
 Deluxe Editlon 539,85 2 Aepular Editon $29.95
CEIST t i I FEHY S [ irli”

I Tha iy
|| CE

*Canadian funds: $54. 70 for Deduxe. 5471 .00 for Regular
b A ME {Fieemdel (BT Qatiii®ad WEDEHE OO Bol adbsens i 2 Ut i
RICHE S
SITY BETATEIPSCRINCE SO INTIR Y FiREE=TAL OOEE

This -atlas = geallable only by direst order from Nationa!

-- - - i 2 n -
EOGMARBhIc Sooiaty
Caatel 83l i Mich resadants s=til B Biliad enoleable sales of =T



etuxe Edition

Fon f_fn‘._gi" ';;'_L s
ItS out of this \World!
Naticnal Geographic's new

ATLAS OF NORTH AMERICA

also avanabie in a Deluxe Edition.

J—
-
—
[—
—
==
-
-
-
-
-
—
i
-
-
L
—
-
——
-
| —
—
-
-
—
-
=
-
—
—_—
-
-
-
—
—
—
k]
-

BUSINESS REPLY MAIL




Murchison contended, however, that life
originated in his favorite period of rocks,
also 1n Wales, which he called the Silurian,
after an old Welsh tribe. He claimed, more-
over, that many of Sedgwick’s Cambrian
sites in fact belonged in the Silurian. The
two srientists argued bitterly for vears over
what the sequence of rocks in Wales said
about the history of Earth.

Une legacy of that debate is the system of
elegant names we still use to divide recent
geologic time. After Sedgwick and Murchi-
son died, a third time period was sel up to
cover the fossils in question. The new period
was called the Ordovician, for the Ordo-
vices, a particularly warlike people.

In retrospect the confusion 15 understand-
able. Wales is geologically a mess, while
most of England 1s as orderly as the Royal
Navy. Like a layer cake onits side, England
displays ever older epochs of rocks, laid
down one after another, from London
northwestward into Wales.

The fossil record left in these rocks helps
explain how plate tectonics has been shap-
ing the continents in relatively recent vears.

For instance, I take the London subway
to meet geologist Andrew Beckly, who will
escort me to Wales. | whiz underground
through the London clay, which was laid
down 50 million vears ago in the Eocene ep-
och, when the London basin was covered by
A muddy sea.

ARER OFF § ARITA

AMACIE 8T LEFT [F VIRGINIA
I]Fﬂﬂ}kl

Ancient spine of North America, perhaps
once as mighty as the Himalayas, the
Appalachion Mountaing have eroded to

a polished glory—vividly caphirved in

this Landsat 4 imeage of southerm Virginio.
I'he cordillera began to form 450 million
vears afo, when terruones gecreted and
South Amerien and Africa collided with
North America and Europe, forcing the
continental margin into paralle! folds

An optical illusion caonsed by shadows
may regure turning the page upside down
to distinguish valleys from ridge tops.
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Schooled in plate tectonics, 1 know today
what Sedewick did not. Before the London
clay was deposited, Earth's landmasses had
been assembled for millions of vears in a
supercontinent called Pangaea—Greek for
“all lands." The London clay was laid down
while the North Atlantic was opening, fin-
ishing the breakup of that supercontinent
and separating Europe from North Ameri-
ca. Britain then lay well to the south off a
SWRIMPY COast.

Beckly and 1 drive north—and back
through time. We soon find ourselves in
rocks of the Cretaceous period, when high
sea levels inundated much of the waorld.
During this period, some 70 million years
ago, the remains of millions of generations of
shellv sea organisms were deposited atop
submerged England. Thev formed a chalk
deposit, whose most famous exposure is the
White Cliffs of Dover to our south.

We head on through relling Jurassic hills,
deposited between 138 and 205 million vears
ago, when England was a series of fern-
covered islands lyving well north of the Equa-
tor. On land, rat-size mammals scurried in
the shadows of dinosaurs, while winged rep-
tiles, the pterodactyls, ruled the air.

OW DIFFERENT was this emer-
ald England in the older rocks we
encounter next, During most of the
Trassic and the preceding Perm-

ian, England was in the dry heart of Pan-
gacd, and desert conditions predominated.

Pritr to that, in the Carboniferous, some
290 to 360 million yvears ago, warm shallow
s¢as had advanced across growing Pangaea,
creating multiple islands. Life was also ad-
vancing on the land. Trees had evolved, and
the planet’s first dense tropical forests cov-
ered the Carbomferous British Isles. The sea
repeatedly flooded these forests, The rotting
vegetation became the Welsh coalfields that
later fueled the British Empire. In those {or-
ests lived primitive insects and spiders.

Entering Shropshire, we encounter the
Devonian period, which ran from 36010410
million years ago. During the Devonian, life
exploded onto the land. This explosion, first
by plants and later by fish-like amphibians,
coincides with the birth of Pangaea.

Early geologists knew that during the De-
vonian Britain had been part of & large; hot,

LG



and semiarid landmass. They called that
land the Old Red Continent. It shed sedi-
ments, the Old Red Sandstone, that domi-
nate much of southwest Britain. Those
geologists did not know, however, that their
Old Red Continent had formed by the colli-
sion of a proto-North America and Europe.

Before that collision parts of Scotland and
Ireland lay in what is now North America.
As the pre-Pangaga landmasses rammed
together, they thrust up a mountain belt,
whose reminants persist as the Appalachians
and the Caledomian mountains of Wales,
Scotland,; and Scandinavia. Now oceans
apart, they were once the same high range.

HAT COLLISION ZONE marked

the end of the orderly world the Vic-

torian gentlemen geologists had ob-

served. Beckly and I cross the Welsh
bordér and see the geologic chaos that con-
fronted Sedgwick and Murchison,

We stop outside Llangollen to view a
scarp of whitish limestone. “That's the Car-
boniferous,” sayvs Beckly, “It's sitting right
on top of Murchison's Silurian. We have en-
tered the greatl unknown of Wales

Across the road lies typical Silurian gray
rock. Tt is twisted, broken, and deformed.
How alarming theseé agonized contortions
must have been to minds that had never
dreamed continents could collide!

All these confounding rocks, Beckly ex-
plains as we hike one of the mountainsides
Sedpwick surveved, were on the seafloor
during the Cambrian, Ordovician, and 5i-
lurian, Their fossils record a magnificent
sequence of submarine evolution, from tri-
lobites and clam-shaped brachiopods to
squid-like cephalopods, sponges, graplo-
lites, and the first fish., (See “Fossils: An-
nals of Life Written in Rock,"” beginning on
page 182.) Then as proto-North America
and Europe approached each other, all that
intervening seafloor was crunched up
against England.

The mud eventually became slate and
shale. Throughout the Viclorian age, as
British cities expanded, fortunes were made
by mining this Cambrian and Ordovician
slate. It makes superior roofs. Today great
hills of rubble surround the lonély, outmod-
ed quarries, but I can still imagine hundreds
of workers scaling those high, shaly cliffs

170

with chisels in the cold rain of past Welsh
winters.

Beckly finds the trilobites in these shales
just as valuable a resource, “Certain ani-
mals lived in certain environments at very
certain times,” he says. He talks on excitedly
about how their fossils are letting him work
out with great precision the puzzling history
of one former patch of Ordovician seafloor,

A few months earlier I had walked into a
Salt Lake City hotel with my friend Andy
Knoll, a paleontologist at Harvard. Im-
mediately he began scouring the marhle
columns for fossil brachiopods. Now, as
Beckly and 1 return to London, we stop at
the ruins of Tintern Abbey. While I admire
the medieval architecture, Beckly can see
only the stones themselves. “They are su-
perb Old Red Sandstone, with fantastic
cross-bedding,” he says.

VEN THOUGH Earth's history had
been divided into a series of periods,
19th-century members of the Geolog-
ical Society had no idea how far back

in time the Cambrian actually began. We
now believe that Earth was born as a glow-
ing fireball, the product of catastrophic col-
lisions of asteroid-like debris left over from
the sun's formation. But not until the late
1960s, after dating meteorites and moon
rocks, did scientists conclude that Earth,
like the rest of the solar system, was born
more than 4.3 billion vears ago.

Science has vet to cast much light on
Earth's earliest days. As Oxford University
geologist Stephen Moorbath puts it *We
have this embarrassing little gap. We can't
find anv rocks older than 3.8 billion vears.”

Without rocks to analyze, geologists can
only speculate on Earth's early evolution.
We are like Sedgwick and Murchison con-
fronting our own great unknown. The rock
record was destroved in part as meteorites
and comets, late arriving building blocks,
continued to hombard the planet. Many left
cratersas large as Montana. Any one spoton
Earth was probably obliterated by a visitor
from space every 350 years.

Earth's earliest surface was probably a
scum-like crust, broken frequently by lakes
of red-hot magma and enshrouded in steam.
That steamy atmosphere gradually rained
out the oceans, which helped the young

National Geographic, August 985
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UL NOT until the time of Isua—400
million years aflter the Australian zir-
cons formed—hpad continental ma-
terial grown substantial enough to

survive, Isua mirks the onset of the Archean
eon of geologic time. Owver the following 1.3
billien years, more than half our current
conlinentid mass formed

what imspared this burst of continent
buillding? Had FEFarth's surface cooled
enough to create the thick, rigid plates our
modern system needs? Or did another heat-
shedding process, now extinclonour planet,
trigeer the rapid growth of Archean conti-
nents? Last vear an enterprising gradusate
student found a critical clue in the diamond
muines of South Africa,

South Africa is built around a geologic

Fis il i 1LEEF .h:l

Fragments from Earth's infancy, though

formation called the Kaapvaal craton. Plan
ot Barth has about 20 such cratons, which
are our oldest chunks of continent. North
America’s craton, for instance, underlies
the upper Midwest and Canada. a region
kKnown as the Canadian Shield. These cra-
tons; in fact, may have been Earth's first
true continents—island arcsswept together
Oir they may be fragments of asingle primor
dial supercontinent that broke up, No one
knows. What 1s certain is that cratons are
the best places to look for dinmonds

Not far from the Kalahar Desert, on the
ancient Kaapvaal craton, 1 stand at De
Beerss Finsch diamond mine, looking

down into A hole ten football fields across
I never knew digging diamonds was such an
inelegant business,

sandstone from the Western Australio

scattered and few, are giving scientists
cfuas to the planet's first billion years or
s0 of history, At Isuag in west Greenland,
Wew Zealand geologist Vic McGregor
(above) sits atop the world's oldest
Ernown rocks, which he and fellow
geologist Stephen Moorbath identified

['his formation has been doted

R Sy " b it 1 i
at 3.8 tiliion years and was believed

i 97}

for more than a decade to be Earth's
plgest mattes

Then in 1983 the record moved fo
Australia, where geophysicist Bill
Compiton and a group of students from
the Austrolion National University had

e collecting and analyvzing ancient

Chiir Rextivss Planet Earth

ourback. Using an ton microprobe (n hi
Canberra lnboratory (abowve right)
Compston found that tiny ¢rvstals of
Zircon embedded in the roch are an
amaozing 4.2 billion years old

Fhought thetr age has fong bean a
mystery, didmonds have recently begn
siown tor be among Earth’s oldest
minerils, thanks to the work of
geochemist Stephen Richardson (left)
(b thie Massachusetts Jnsty fate ._|?.
[echnology. By smashing the stones and
lioerating inclusions of gamer, which
contain radioactive sotopes, he has
bean able to date diamonds friom as fo

back as 3.3 bullion yvears
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Below me huge earthmoving machines
prowl the depths of this hot and dusty hole,
scopping out 12-ton bites of blasted rock.

“Omly one part in five million of that shov-
elful is diamond,"” says Finsch's resident ge-
ologist, Paddy Lawless, as we watch one of
the mechanical monsters drop its bite into a
dump truck. “If we're lucky, that shovel
may have ten carats, mostly tiny stones. We
produce less than a ton a yvear of what we're
looking for ™

Aton avear, nevertheless, isabout 10 per-
cent of the world's diamond supply. And in
1983 De Beers sent a batch of diamonds to
geochemist Stephen Richardson, then a
graduate student at the Massachusetts In-
stitute of Technology. Those diamonds con-
tained tiny garnel impurities, which last
vear let Richardson answer a long-standing
question: How old are diamonds? Unlike
pure diamond, garnet contains radioactive
isotopes, whose decay rates can be used to
date the garnet and thus the diamond.

After laboriously crushing more than
1,000 diamonds and extracting the garnets,
Richardson determined that the diamonds
were an astonishing 3.3 billion yvears old.
Anvone wearing a diamond ring is thus
flashing one of Earth's oldest souvenirs.

O EARTHSCIENTISTS the beauty
of this diamond discovery goes deep-
er. They have long known that dia-
monds can form only at depths of 130

kilometers (80 miles) or more, roughly the
hase of a continental plate. There, the in-
tense heat and pressure of Earth's upper-
most mantle forge carbon, which is graphite
under less extreme conditions, into enduring
crystals of diamond.

Geolopists also knew that diamonds reach
the surface in a rare and outrageously fast
type of volcanism, called a kimberlite intru-
sion, that shools diamonds up like cannon
shrapnel. But po one knew whether dia-
monds were voung, forming as part of the
kimbertite process, orwere ancient acciden-
tal passengers in the kimberlite magma,

Richardson's work implies more than the
antiquity of diamonds. It also suggests that,
since diamonds form at depths equivalent to
the thickness of # modern plate, Earth's skin
was thick enough for plate tectonics 3.3 bil-
lion years ago.
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What was this Archean world like? Life
was absent from the land, but evidence is ac-
cumulating that geologically we would find
the Archean surprisingly familiar. Archean
continents, for instance, probably support-
ed mountains just as high as today’s.

But the magmus that built those moun-
tains were most likely much richer in pre-
cious metals. For example, as the primeval
mountains of the Kaapvaal craton eroded,
they shed great concentrations of gold into a
basin known as the Witwatersrand, Today
South Africa supplies 62 percent of the
Western world's pold. Most comes from
minesin the “Wits," a region nearly the size
of West Virginia.

“Our economy lives on our gold mines,”
says Ian Walson, mine manager at the Kloof
Mine, one of the Wits's nchest.

Soon we are zooming deep into planet
Earth aboard the fastest elevator l haveever
riddden. Qur goal is the Ventersdorp Contact
Reef, a laver of gold-rich sedimentary rock,
which here hes more than three kilometers
underground. The reef probably was depos-
ited by an ancient river that scoured moun-
tains similar o our Sierra Nevada. It was
later covered by lava and capped by 2 great
depth of limestone. How odd, I think, as we
plummet down in the dark, that we have to
descend so far to reach what was on the sur-
face 2.5 billion vears ago.

We reach bottomn and walk through long,
dark corridors. The rocks down here are
hot. Without ventilation mine temperatures
could reach 54°C (129°F), Even so, the heat
and 96 percent humidity are stultifyving.

Finally, we encounter the reef—a gray-
and-white layer of pebbles and quartz about
a man's height, Black workers with head
lamps and noisy pneumatic drills glisten
with sweat, but I can see no hint of glitter in
this rock. Yet once the rocks of this thin reef
are blasted loose, crushed, smelted, refined,
and poured into bars, they will underwrite
the national debts of the world. As sweat sat-
urates my overalls and rolls over my eves, |
know I'll never look at a gold bracelet, never
enterthe refined air of Tiffany’s again, with-
out recalling this source,

After the Archean, planet Earth deposit-
ed gold to be sure—usually in veins near the
edees of continents where plates have sub-
ducted or collided. But during the Archean

National Geographic, Awgust 1983



the planet seemed to disgorge gold as part of
its evolution, Deposits as huge as the Wits
may have been common then. If so, they
were eroded and recveled. The South Afri-
can craton apparéntly found a stable niche
in the Earth’s surface, one that kept its trea-
sures buried and safe from tectonic attack.
As South African geologist Carl Anhaeusser
explains it: “Our good fortune is that we
haven't been eroded. ™

That stability also has preserved in South
Africa a suite of metals—from manganese
to tin, ttamum, and vanadivm—which
evolved in the Precambrian and are essen-
tial to our modern warld. For instance, the
enormous Bushveld complex, a single ore
deposit half the size of Wisconsin, holds 75
percent of the worlds chromium and
platinum-group metals,

EW, IF ANY, other spots on planet
Earth have enjoyed as much geologic
serentty as has South Africa. At one
time or another, most of the continents

have been wracked by the kinds of tectonic
processes that have been reshaping the west-
ern United States in recent geologic time.
Until 250 million vears ago the western edge
of North America ended near Salt Lake
City. Then some unknown force initiated a
global realignment of plates, Soon a series of
terranes began arriving and were plastered
onto the margin of the continent. About 85
million vears ago, as the North Atlantic was
opening, North America began driving rap-
idly westward against the Farallon plate,
which until that time had been large and
thriving. The Farallon was consumed so
swiftlv beneath North America that the con-
timent above buckled. Great sheets of crust
five kilometers or more thick thrust east-
ward over today’s Rocky Mountain region.

Then, starting about 45 million years ago,
as North America’s rapid movement across
the Farullon plate relaxed, paroxvsms of
magma created a time of unimaginable vol-
canics, Enormous calderas blanketed much
of the West with voleanie debris two kilome-
ters thick in places,

In Colorade’s San Juan Mountains |
travel into one of these ancient calderas
with Peter Lipman of the USGS. We pass
through towering walls, the record of mon-
strous glowing avalanches that roared for

Chur Rextlexs Planer Earth

100 kilometers out of this La Garita volcano.
Its caldera alone was more than one-third
the size of Rhode Island.

“Imagine pictures vou've seen of Mount
5t. Helens erupting,” savs Lipman. “La
Garita was 1,500 times higger.”

Caldera eruptions like La Garita do not
necessarily belong to the remote past. With
University of Utah geophysicist Boh Smith 1
flv over Yellowstone National Park. “Once
there was a mountain range as big as the
Crrand Tetons here,” says Smith. “Tt all went
in one colossal eruption of the Yellowstone
caldera. That eruption equaled a thousand
Mount 5t. Helenses, ™™

Like Hawaii, Yellowstone is generated by
a hotspot. That hot spot 65 milhon vears ago
wits probably off the Oregon coast, making
tslands that now underlie the Coast Ranges,
As the continent passed over it, the hot spot
has left a trail of volcanic rock across the
West. “There wasa Yellowstone at Boise, a
Yellowstone at Twin Falls and at Pocatel-
lo,” savs Smith. “If vou wait a few million
vears, there may be one at Billings."

Yellowstone has erupted catastrophically
about every 600,000 years. Thus we are
about due. Recently the caldera floor has be-
gun rising at an increased rate.

There should be adequate warning before
any majoreruption. But as another Yellow-
stone expert, Bob Christiansen of USGS,
puts it: “People should realize we live on a
very unstable planet.”

EW MEXICO, for instance; is bi-

sected by the great Rio Grande

Kift (following pages). Most resi-

dents of Santa Fe or Albuquerque

are unaware they live atop a crack in the

planet perhaps six times deeper than the

Grand Canvon. Sediments and lava have

largely filled up this rift. Geologist Scott

Baldridge of the Los Alamos National Lah-

oratory takes me to a panoramic lookout,

where ] can indeed see how the vast desert

between the Colorado Plateau and the San-

gre de Cristo Mountains is dropping away.

“That's a hell of & hole,” savs Baldridge. “It

may be nine kilometers deep, and it's grow-

ing a bit wider each vear.” Similar rifts are
now breaking up much of the West,

*2ee articles on Mouni 5t. Helens by Rowe Findley
in the Januars and December 1981 issues
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“Fifteen million vears aron Salt Lake City

and Reno were 200 to 300 miles closer to
gether,” savs Utah's Bob Smith

The two cities are pulling apart becausi
the (Great Basin is being heated from below
The crust 1s thinning and stretching. Just
what causes that heating is controversial. It
may be the melting of the old subducted Far-
allon '|'|!_i_|_|_r_ below. Whatever the cause, as
the crust stretches, large blocks of land sub-
side. Where they drop, they create valleys
next (o mountain ranges. I he entire regon
from the Wasatch Range that overlooks the
Cxreat Salt Lake to Death Valley and the Si-
efri escarpment is a series of deepening ba

sins interspersed about every 25 kilometers

| 7K

The vallevs of thi

led Basin and Range reston do not

or-s0 with mountains

S0=CH

1 T |
suhside sentlyv.

UST AFTER DAWN on October 258,

1983, Lawana knox of Challis, Idaho,

was hunting with her husband, Bill,

not far {from Borah Peak, the highest
mountainin Ldah
hunt elk there thiat season 1n 4 special draw-
ing. “It was a once-in-a-lifetime opportiom-
tv, " she recall:

Actuallv the opportunity was once in a
i a.m., before
Lawand RnoxX's eves, the mountain peross
from her cracked along a [au

She had won the right to

hundred lifetimes. For at 8

L. A% I QOes
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about everv 10,000 vears, and dropped
nearly three meters (ten feet),

“1 heard a noise like a sonic boom,” she
says. "'Theearth began to sway and ripple. |
didn't have time to be scared, T just grabbed
a sagebrush and held on. I'm sure that bush
still has five fingerprints pressed into it ™

As Lawana was hugging the ground, seis-
mameters across the West reported that a
7.3 Richter-scale earthquake had struck this
sparsely populated section of the Basin and
Range. Similar faults and basins underlie
numerous western cities. Should the nearly
identical Wasatch Fault in Salt Lake City
slip, the result could be catastrophic.

Geolomsts debate whether the Basin and

Cur Restless Planet Earth

Spanning the horizon in northern New
Mexico, the Rio Grande Rift is concealed
by deep sediments and capped with a layer
of basalt. Its prominent namesake river

flags its presence. The rift, running from
Colorado into Texas, continues to widen
as the crust iz thinned by local volcanic
activity and plate motion originating as
Jar away as the San Andreas Foult,

Range will rift enough to open 4 new ocean,
If it does, the West Coast would become a
iree-floating continent,

EST COAST residents have
more imminent hazards to
worry about. From the Sierra to
Seattle; volcanoes long thought
to be dormant are showing signs of life.
Since 1978 California’s Long Valley caldera,
which once dropped ash on the East Coast,
and Mount Shasta have hoth seen swarms of
carthquakes. And, of course, in 1980 Mount
S5t. Helens proved categorically that the
Cascade volcanoes are indeed active,

“Mount St. Helens had been silent for 123
vears, " says USG5 volcanologist Dan Miller
as we drive along the Cascades. “It hlew
only seven davs after we noted its first earth-
quake. Any of these Cascade volcanoes—
Mount Rainier, Mount Shasta, Mount
Hood, Crater Lake-—could do the same.”

We turn a bend and suddenly confront the
shattered face of Mount St. Helens. No pic-
ture | have seen, no description T have read,
prepared me for the devastation. Thick gray
ash flows still cover all I can see. Forests of
denuded trees lay neatly toppled, asifa huge
comb had passed through them,

“In three minutes all this happened,” savs
Miller. “Some 600 square kilometers were
totally destroved. I worked here and saw it
happen. I still can't believe it

“It may look simister and depressing.” he
continues. “But to geologists it has its own
beauty. It holds promise that we may be able
to understand how these things happen

The site 15 oddly inspirational. For the
volcano 15 rebullding. A dome of oozng
magma is refilling it crater, Earth is renew-
Ing itself, making new continent before my
eves. As Miller savs, “That volcano is telling
us Earth is alive and kicking.”

ARt



sign of indigestion from o meary
corswrmed ocean plate far below,

a rapidly swelling dome s filling

the crater of Mount St Helens, which
grupted violently in 1980 and five
vears later was still sending ominous
signals, Though often a danger to

her inhabitants, Earth's flexings

ard fumings are the vitul signs of o

VIZOFOUS, ever cnanging pianet

N THE LAST DAY of my field-

work I drive along the Rio {arande

Rift in northern New Mexico,

passing the white Abiguiu forma-

tions that drew Georma O'Keeffe and myvn
ad other artists to this landscape. So much of
the planet’s history, so much time gone by,
has been eroded into thas vallev. It is filled
with what (V'Keeffe calls the “unexplainable
thing In nature that makes me feel the

Narional Geographic, Angusi 985




world 1s big far bevond my understanding ™

I ascend the Valles Caldera and slipinto a
remote hot spring, let the warmth, generat-
ed by the continuing digestion of the Faral-
lon plate below, [ revel in this
soothing heat; it is what drives all the won-
drous things | have seen. If the heat turned
ofl, the continents would quickly stop mov-

Ing. -All mountains would erode. Flatness

relax me

and monotony would rule

L hir Hl: YHeSs .Ir".":;' Ml Earih

=0 here, in this pocket of & minor lava
tlow, 1 soak up all
that heat and ponder how much longer i
will continue engendering Hawans and Yel
lowstones and assembling masterpieces like

Alaska. Creophvsicists say the heat will hold
out until the sun inevitably expands, some
five billion vears from now. and incinerates
the planet. Five hillion more vears. Nof
even half the story has been told ]

can of my brnef day n
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ANNALS OF LIFE WRITTEN IN ROCK

FOSSILS

Photographs by JAMES L. AMOS
Text by DAVID JEFFERY

TTTH =aTHir=al SRErnaAa&mns ETaTT

OW ANCIENT is life
H on Earth? One problem
in trving to answer that

guestion is Earth's habit of
rearranging its crust. Only
a few fossil-bearing rock
formations have survived
undisturbed from early times.

Among the oldest is a Fig
Tree Group formation in
South Africa, whose
sedimentary rocks have beén
dated back 3.4 billion vears (o
an era when Earth was about
chne-quarter its presenl age.
Ultra-thin rock sections reveal
the remains of microscopic,
single-celled marine
organisms smothéred by mud
in the midst of a life-essential
function—reproduction (top).

On the north shore of Lake

about two billion years old,
is rich in a varietv of fossilized
single-celled nrganisms,

including sphereids and stringy,

or filamentous, tvpes (right).
Though more than a billion
years apart, fossils in the two
formations are minerdlized
remains of prokarvoles—
hacteria lacking nuclei and
cell parts called organelles
Half o billion vears after
the Guntlint bactena, & new
tvpe of cell begins to appear in
the fossil record, the
esukarvote, characterized by a
cell nucleus and organelles
Eukarvotes are ancestral o
all more complex life and
depended on the production
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by prokarvotes of oxygen as a
byv-product of photosynthesis
Oxveen makes fuel—mcluding
food —bum efficiently, but it
can be highly toxic. Various
prokaryotes may have
associated syvmbiotically and
later given rise to eukaryotic
vells that could use—and
control— oxveen.

Earth was more than four-
fifths its present age before
even the simplest multicelled
organisms appeared in the
sea. Why life took so long to
reach that step 15 o quostion as
perplexing as another: What
caused episodes of mass
extinction? Impacts from
meteorites or comets? Clhimatic
changes? Inability to survive
maore efficient predators?

Ammonites were maollusks
with shells whose mother-of-
pear] layver can still glow after
65 million years (rightl, They
peersisted for 300 mithon yvears,
becoming extinct about the
same time &s did the dinosaurs
—for reasons that may be
ritlated but are not vet clear

As for the descendants of
the earliest known form of
life; Bacternia remain by far
the most abundant orzanisms
anil are ezzential to, for
example, digestion, soil
chemistry, and regulation of
the atmosphere’s gns content
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OINT and counterpoin
=+ 1in the fossil record have
1'“.'1‘:.‘1 'Ih1‘ [|1!.'-'.=~||'r||'1' 1I-1.

some |ife forms and the
evolution of others into
myriad types to exploit
divirse environments.

Except to the expert,
stalked crincids, relatives of
starfish, laok hittle different
whether 200 million years old
(Heft), or 500 million, or a manth
old and alive In today's seas,

By contrast, a 200-milhon
vear-old marine reptile
ibelow) came from a lineage
thut included land reptiles,
ampiubians, and hshes

It is challenming to infer the
ltkely behavior of extinct
animals. John R. Horner of
Montana State University
studied egyrs laid in compact
nests by small dinosaurs
(right) and the larger egg and
hatchling, casts of which he
holds, of the slow-moving,
duck-billed dinosaur, which
erew 1o moré than 30 teet
The defenselessness of the
latter’s newborn suggests the

necessity for parental care

anil AT T gt 15 |-:I.".-I!_'1['|'t[
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HE FISH-EAT-FI5H
world of the (Green River

some 50 milhion vears
ago saw an end to both a
hungry three-inch adult
Crontutichitlys pares and its
prey, & juvenile of the same
species (abowve),

The anatomical study of
fousils, combaned with the
geochemical analvsis of the
rocks in which they are
embedded, has permitted
reconstruction of the
chronology of life for three
fourths of planet Earth's
history

The evidence for that

history isfar from completely
known. Nor can it be, given
Earth's record of remaking its
surface and thereby erasing
chapters of its own chronicles.

Perhaps in unanswered
questions lies the fascination
for sclentist and amateur
alike, that and the senze of
still vivid drama that can
rivet a child before the

skeleton of a great dinosaur

Paleontologist Loren Eiseley,
whao called himself a "hone-
hunting man," helped excavate
the Z25-million-vear-old
remains of two saber-toothed

Cmne had bitten deep into
the leg bone of the other, a
thrust that trapped both in a
common fate. The cause of the
death of the two cats i1s as clear
as the causes of the extinction
of their species are obscure

Elseley, essavist and poet
as well asc scientist, considered
that larger question and wrote:

.. d wondered why

such perfect fury had been

fie pl away, witle man,
wide-roaming dark assasan
af lns kind,

had sprung up in the wake

af such peviected

cats locked in combat (right), insiruments as these. D

1590 National Geographic, August 19835
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BLACE FTAN

Again, the kingdom of heaven is like unto a mer-
chant man, sesking poodly pearls: Whe, when he
had found one pearl of great price, went and sold
all that he had, and bought it

MATTHEW 134344

HE EARLY AUTUMN AIR was chill
and crisp, and we hoped a clear sun would
soon warm us. In the distance a few birds
made their stutements, but the overpowering
sounds were irom an endless series of tugsdragging
their barges downstream and the droning “thump-
thumps” of our gasoline dive compressor. Sitting
across from me in a flat-bottomed boat in the mid-
dle of the Tennessee River, John Latendresse, thin-
ning hair slicked back, cigarette in one hand and his
third Diet Coke of the morningin the other, was the
very picture of a man with a mission, Considering
the chocolate-colored water, the president of both
the Tennessee Shell Company, Inc., and American
Pear] Farms accurately observed, ¥ don't suppose
this looks too much like pear] country.”

John, as wily, dedicated, and opinionated an en-
treprefeur as any Yankee trader, manages his
global affairs from Camden, a tiny backwater Ten-
nessee town. Ironically, in a business conceived
and controfled by Japan and tightly guarded as a
national secrel, the very heart of cultured saltwater
pearls (shingu) is a purely American product.

Cultured pearls represent a somewhat forced
partnership between man and mollusk that ex-
ploits the creature's ahility to secrete concentric
micra-layers of protective coating around foreign
material., Implanting a shell nucleus and live
tissue stimulates the production of the coating,
called nacre, i the same way that mollusks form
mother-of-pear]l and natural pearls. “And T sell 60
to 65 percent of all shells used for those cultured-
pearl nocler,” John said. “It's kinda satisfving,
walking anywhere in the world, looking at a wom-
an, and knowing that most of the necklace she's
wearing came from right here.”

COR TREESUINY OF Tkl bijph Ol §Esibpsiy, &5 % 8% F7. % O

“The hidden soul of the oyster' to

an ancient Chinese scribe, the pearl
wias among the first gems to adorn
muankind, In the great religions
stunds as o symbol of virtue, wisdom,
rd wealthe A veil of more than 700
natural pearts procloims

adoration for Madonna and Child

o o 16th-century Russign (con
(facing page).

Today the culturing of pearls
makes them more available and
affordable. Still, this exceptionally
fine clutch of large cultured pearls
and smaller natural finds from
Australic (above, actual size)
carries. d price tag of 50000,
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“Right here" means the muddy bottoms of
the Tennessee and Mississippi River Val-
levs, where divers crawl visionless o water
so murky that counting their own fingers 1s
impossible. John picked up an eight-inch-
long washboard mussel the diver below had
just tossed up. “The Japanese keep telling
the world their nuclei by law have to be from
the American pigtoe mussel, and that's
bunk,”" John emphasized as he pitched the
shell aside for another, “We haven't used
those in guantity in years, since the agricul-
tural pesticides got to 'em. We sell ten difler-
ent mussel species [family Uniomidae] and

164

depend on four. The washboard alone 1s 50
percent or more of the business, and here's
the reason.” He grabbed anopened shell be-
tween thumb and forefinger. “See how thick
this part is, nearly an inch, near the lnnger
No others in the world have such compos!
tion and thickness. Ha, you can bet the Jap-
anese wish there were, They must depend
an the U. 5. and on me because there's no
aother source. They can get up to 20 high-
quality nuclei, or kaku, from each shell.”
Needing John's American shells 1S5 rela-
tvely new because until this century all
pearis, whether saltwater or freshwater,

National Geographic, August Y83



were natural. Maurice Shire is 4 New
pem dealer with a lifetime of pearl
ence. Courtly, grav-haired,

+ blue sweater at his Fifth Aw
ice, he guicklv warmed to the
msaturals, obviously a first
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Thousands of dollars in hand, Jean-Cloud:

Broutllet (tep), proprietor af Polynesie Porli

an Marutea, exomines part of his 1984 MiiFvest
-'."L!'.:'_l-"ll plack pearis. Uvsters are hoisted
ashore (above) during the winter, when nacre
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L0 1itl-
ine pearls—caused by an irritant such as o
piece of shell, a snail, but probably nol
sandd—are true accidents of nature that have
a depth and luster and onent seldom found

any more. But such treasures were alwiys

little pearl there is compared to beac

rare. Thousands of ovsters had 10 be collect-

ed to produce only a handiul of naturals, and

Accumulating entugh for a8 matched
necklace used to take years. Trish Grey, an
Australian pearl farmer, later emphasized
it her firm once brought up a hundred
tans of shells for mother-of-pearl sales wiath

outl finding a single natural worth 5100

EARLS are among the oldest and
most universal of gems, incdicators of
wedalth in the Bible, the Talmud, and
the Koran., Unlike precious mebals
worked from ore or stones that necded to be
faceted and polished, pearlsarmved in anal-

ready beautiful form that ancient peoples

coultdl use. As | Was Lo cdiscover, _|::.__.'--|I:|'-I
technology and business dove have com-
bined to alter nature's product considerably
when American Indi
ans and European tribesmen huddled n

caves. civilized Mideast and Asian sodleties

Refores 35000 B

tregsured pearls as supremely valuabie pos
sessions, rhapsodizing over them as symbols

of purity, chastity, and ferminine charms
Later. from the financigl and marketing
enter in Bombay, the jewels found their
way into roval collections throughout Lndia
Persia, Egyvpt, and beyond

Mot all uses were =0 esoteric. Ameri
an Hi [ well Indians collecied freshwater
pearls by the thousands, to adorn them
seélves and to accompany the dead in cre-
matory. basins (page 221). Accidentnily
cracking their teeth when feeding on north
copst ovsters caused Australian Aboriginals
to consider pearls an inconvenience. Their
children used the “worthless" nuisances s
marbles, For thousands of years, until oil

Cradle of the cultured pearl, Japan’s
Ago Bay remains g {ifeling aof many pear
growers, whose bamboo rafis anchaor
haskets of akova ovsters. Japan guard:
culturing as a national resource and

controls most of th ,:Z-t'-1-"-' marhat
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anclents, who had no regular supplies. Pearl
fever reached its height in Rome. The histo
rian Suetonius reported that the Roman gen:
eral Vitellius paid for an entire campaign
by selling just one of his mother's earrings
Pliny the Elder wrote in his Historia Natr-
aits that by the first century B.C. pearls were
first in value among all precious things

The craze reached its zenith at a remark-
able banquet where Cleopatra is said to
have wageréd Mare Antony that she cauld
givie Lthe most expensive dinner in historv, As
the astomshed foreigner watched, the queen
sat before an empty plate and a goblet of
wine (or vinegar), Removing one of her
huge, matched-pear] earrings, she crushed
and dissolved it in the liquid, then drank.
When she offered Antony the remaining ear-
ring, the bet was declared won. Pliny wrote
that those pearls then were warth 60 million
sesterces, or 1,875 000 ounces of hne silver.,

With the definess of surgeons,
operators nucleate three-year-old
akoya oysters at the Mikimoto
pear! farm in Ago Bay (left top)
After being crowded on a rack, an
oyster reloxes and opens when
alone. A wedge holds the gop until
a clamp pries it wider for the
msertion of a shell-bead nucleus
(left) in a tiny slit mode in the
boddy. A smippet of another oyvster's
mantie must also be inserted to
start nocre production. Weakened
by being raised in captivity, few
akovas can now toke beads lorger
than elght midlimeters.

Japart’s freshwoter-pear culturing
began in Lake Biwa in the lore
1920z, Implants of mantle in the
mantle of the iketcho mussel (top
right) yield pearls of necarly solid
nacre n three years, Clpened here,
the mussel is usually parted less
than an inch for the implant

[n the Shintone River, far from
moreasingiy polluted Lake Biwa,
mnovative pearl former Svoichi
Kitao has married the two
culturing technigues by also
nucleating mussels with shell
beacls for South Sea-gize pearls
(right), This one of ten
millimeters might bring 51,000
His record iz 17 millimeters

The Pearl

The whole world of pearls changed be-
tween 1920and 1930as cultured pearls from
Japan almost totally replaced naturals
Owver the centuries many had tried to éntice
ovsters to make more and better gems, but
the encrusted mollusks held their secrets as
tightly as their locked shells. The Chinese
were successful with their famous pear
Ruddhas, a steady product from the 12th to
20th century (page 216). Several small Bud-
dha carvings of ivory, wooil, stone, or metal
castings were left cemented to the insides of
freshwater mussel shells until they were
coated with nacre; a technique used today
in salt water to make mabes, or half-pearls

The oyster’s tantalizing mvstery re-

maimned until the turn of this century, when
three Japanese, working alone, almost si-
multaneously discovered secrets to pear]
culturing that made the entire business pos-
sible. Tatsuhei Mise, a teenage carpenter,




and Tokichi Nishikawa, a povernment ma
rine biologist, f—l_'|j-¢1r1Lr|'|'-.' renched the snme
vital conclusion: Excretions from the oys-
ter's mantle tssue create mother-ol-pearl
Imitating nature, these two eEXperimenters
inserted small mantle particles along with
Amazingly, therr owvsters vielded
round pearls. 50, after centuriesof trials, the
eritema wias deciphéred in less than a decade
in a single feudal country

The extraordinary work of both men was
totally eclipsed by the flambovance of the
maost famous pearl farmer of all ttme, Kok
ch Mikimoto, son of a noodl
founder of a cultured-pearl business that at
its height had more than 12 million ovsters
procducing 75 percent of the world's pearls

nuclei

vendor and

Facing financial ruin and community ridi
cule (serious indeed in Japan), Mikimoto
and his wife, Ume, struggled doggedlvinthe
1800s, stuffing a great variety of possible

Then mn 1505
He had neither

irritants insice thetr ovsiers
he found his first spherces

digcovered the ovaters' secrets nor had he re
peatedly duplicated the effect, but his was
success enough to receive a 1908 Japanese
patent for the waorld's hirst culiured round
pearl, even though Mise and Nishikawa
preceded him.

A master showman, Maikmnmoto cultured
avsiers |rj. Lhe millions, met with the EIMpET-
ar, created incredible pearl concoctions in
the shapes of Mount Vernon, the Liberly
Bell (page 213), and pagodas lor interna-
tional expositions, and strove constantly
to get his products accepted as real pearls

Except for the astronomical figures Ro-
mans were willing to spend on pearls; the
natural gems were never higher prized or
priced than in the 1920s, just as the new cul-
tured products were becoming available
World War | wasover, times were good, and
women decorated themselves with all the
pearis they could afford. Cartier even ac
guired its Fifth Avenue héadguarters by
rading two strands of naturdls (priced then

Are Japanese pearls dyed? Most
industry officials deny it. But evidence

pathered by author-photographer Fred

Ward —backed by statements from U, S

and Jupanese dealers—shows color (s
gften enhanced. Only a drilled pearl can
be dyed. This one fabove), dritled to be
A Earring, gels s j"ll'lnli' rint from red iye
in the conchiolin, the porous loyer
between the nacre and the nucleus,
Japanese pearts tend to greenizh yellow,
though the natural palette runs from
pink to blue {right). An achknowledged
practice (s bleaching pearls to

lighten color and remove darfe surfoce
impurities (left)

National Geographic. Awgust [5930



at morethan a million dollarsi for a matron’s

town house. After the stock-market crash,
the "pearl crash” of 1930 collapsed natural
prices. Lhe Depression stifled America's
wealthy, and World War 11 stopped produc-
tion of both natural and cultured varieties.
Naturals never resumed as the warld turned
entirely toward cultured pearls in the 1950s

e HE LOCAL ELECTRIC TRAIN
Lhat commuites between Nagoya and
Toba whisked me past the marine
scenery where Japanese pearf cultur-
ing began. Beside me, Tovohiko Kasuga,
from the Mikimoto company's overseas
operations, chronicled an ovster's vear, "We
used to use ama, the women divers, to sup-
ply new oyiters for implanting, but now
everyone grows spal, or baby ovsters, 1n
tanks, and puts them out into the bay in
cages after 60 days. Only when they're three
vears old are they large and strong enough
for the implanting operation.” Rolling into

The Pearl

Toba, we looked across at Pearl Island, the
spot offshore where Mr. Mikimoto made his
first pearls, now a tourist attraction. *This
was his home,” Mr. Kasuga continued, “hut
the waters were unsuitable for his cultur-
g work, so he moved a little south to
Ago Bay, which had ideal conditions.™

Mikimoto's company is no longer alone ei
ther at Ago Bay or in pearls, Bamboo rafts
with suspended ovster baskets (kago) fill 5o
much of the available space that borts have
to wind through the artificial islands (pages
198-9). Workers in baseball caps, wind-
breakers, and rubber boots dashed across
Lite narrow stalks with no apparent fear of
missiep as Mr. Kasuga Ninished his chronol
ogy. “Each ovster can tolerate one to s1x nu
clei. We implant April to June, and harvest a
vearand a half later between November and
January, because cold water makes better
color and luster. Mr, Mikimoto left his im-
planted ovsters in the water more than three
vears for maximum nacre thickness, and for
decades other Japanese farmers followed,
but things are changing now "

How much and how fast pearlsarechang-
Ing became more apparent to me over the
next few weeks, as [ realized shortcuts are
being made both in culturing times and by
artiticial coloring. Shigeru Miki, an elderl
advizer to Mikimoto's management, told me
in Kobe, Japan's pearl-marketing center
“The most important quality of a cultured
pearl is thickness of the nacre. It gives color,
luster, and appearance. Pearls are among
the softest of all gems [ahout 3 on the Maohs
hardness scale of 1 to 10], and normal body
flurds, aswell as contact with perfumes, hair
SPrays, and acids, reduce the nacre. A thinly
codted pearl won't last many vears."”

I visited the company's Tokvo research
lab, where manager Hiroshi Komatsu said,
Ohur tests show the best luster
color accur with at least .35 millimelers
of nacre, and Mikimoto pearls are always
thicker. More nacre makes pearls strongei
and gives depth, but it appears that only the
top 200 micro-lavers are actually visible.
Less than 0,3 millimeters and yvou look
through to the shell nucleus inside the pearl
We've found that in Japan we get about 0.2
millimeters of nacre growth in the frst six
months, so the new short-culture pear]s
should not pass the export inspection.”

tere| and



F N 19532 JAPAN established export- that we don't bother with them. ™ Earlier, in

nection offices 1o Tokvo andg Kobe a Hone Kone iewelrv store, [ had seen soms

for the ostensible purposes of protecting  truly horrible pearls with almost no nacre. ]
the reputation of Japanese cultured sought out one of the colony's leading gem
nearls and improving quality. In the Kobe importers, who laughed when 1 asked about

walls, floors, and ceiling. Chief inspector fices is a joke. Hong hong gets junk Japa
¥ As _-||| i |'I]|-_-_i| 11'A fi] | [T |'|'. 'l sk e |,I|- by Lhi* ton -".1'.-1.' .|_.-_'-.|_ {1 ].'.".'-'.'
rouEht here by CXPOTTErs ire either iEL 1] arainst them, and neither does the United
ir failed. The ones we don’t accept are sup-  States, A customer is free to buy what he sees
:.._.-:;:|'|-- e |:_-'! :|'|_i_|!|,-:|..|';_'. {1 |I--.=_r-|:-.-!_'.| 21 | ;'I.I"'- 10] l| |_=..-::I;|.|I| S ML PATITICT O
A povernment official® in Tokvo was exporter has bad pearls that either don'
ore forthright: “There is no actuzl stan- pass or are never presented for inspection,
dard. Colored and dyed |”-1F!: ITE pRssSed,; he just shps them here. ™
nd there is little worry about trash pearls *Because of fear of economic reprisal, severnl of th

with thin coatines. It's such a small thang mut oy el thal their names not be uzed
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ovsters in the water for two and a half years.
Then we dropped the time to one and a half
vearsand held there until 1979, Now the cul-
ture takes six to eight months. It's all a mat-
ter of time and money,”

None of this surprized industry insiders in
the U, S., which buys three times as many
pearls asany othercountry. Richard Reuter,
president of the Cultured Pearl Association
of America, a group of about 50 pear] deal-
ers, observed, “Nacre thickness is almost all
we ever talk about. Most of us simply can't
understand what's going on. The Japanese
support a huge public relations effort to link
the mystique of pearls with Japan. In a
country that's made its successes with qual-
ity and confidence, why are they damaging
their reputation by making inferior goods?
Thinly coated pearls won't last long enough
to pass along to daughters. Thev'll crack,
discolor, and become worthless. "

1 heard his opinion echoed during a peari-
grading seminar conducted for jewelers by
the Gemaological Institute of Amernca, Sev-
eral jewelers, who complained about rapid-
lv climbing Japanese prices, told me pearls
were & significant portion of their monthly
sales, G 1A, pear]l instructor Jill Fisher was
even more concerned about quality, "It is
just a erime. The pearls are getting worse
and worse as the nacre gets thinner, The
coatings will crack and give way around the
drill holes.™

N WHAT LOOKED like a preposter-
ous game of marhles at Mikimoto's Toba
factory, buckets of pearls were poured

onto an inclined glass table for shape
sorting. Only the rounds, cilled happo-
kovo-pashi, or eight-way-rollers, reached
the far end. Most pearls are slightly oval.
Teardrop or pear-shaped pearls, valuable
for earrings, toppled off the table into side
chutes, Because rounds are the most pop-
ular, they are also the most expensive. Ba-
roque, or uneven, pearls are often the choice
of young women who find their convolutions
interesting or artistic and their prices lower.
The more lustrous a pear], the more valu-
able. After looking at hundreds of thousands
of pearls and watching expert graders, 1 fol-
lowed their examples. With a light at my
back I studied the reflections on a handful of
saltwater pearls. The more finely detailed

206

and sharper the images of the light, the high-
erthe luster. Viewing nacre by microscope, 1
saw that even deposits of hexagonal arago-
nite crystals of calcium carbonate give the
best color and luster, whereas round or
cracked crystals cause duller finizhes.

A pearl's size is determined by the diame-
ter of the nucleus inserted and its culture
time. Before this century natural pearls
might have grown for 10 to 20 vears. Conse-
quéntly, a few became quite large, some-
times over an inch long, Today's cultured
pearls are marde to fit the market and oysters
available. Japan's akoya oysters, Finclada
fucata (Gould), measure only about four
inches across since coastal waters have be-
come polluted and tank breeding reduces
hardiness.

Kimihiko Onishi, who manages an Ago
Bay pearl farm, fingered a three-year-old
oyster, pressing its yielding shells. "We
used to get our akova from the sea, which
hounced the shells around a lot., They were
tougher and healthier, so they could hold
ten-millimeter pearls. Now we have trou-
ble getting anv over nine millimeters.” 1
watched women operators insert seven- to
eight-millimeter shell nuclei to get eight- to
nine-millimeter pearls, allowing about 0.5
millimeters of nacre on a side, Equivalent-
quality ¢ight-millimeter necklaces generally
sell for two to three times the cost of seven-
millimeter strands. All sizes are made, down
to two millimeters, and one oyster can cul-
ture several of the smaller pearls.

Saltwater pearls produced outside Japan
also use nuclel cut from U, S, shells, Thriv-
ing in wiarm waters closer to the Equator,
huge South Sea oysters, often over a foot
in dinmeter, nurture the grandest pearls, In
Broome, Australia, 1 walked among thou-
sands of silver-lipped shells, Pinctada mox-
ima, the world's largest pearl ovster, where
nuclei as large as 12 millimeters culture
pearisupto 20 millimeters. South Sea white
pearls come from Burma, Thailand, the
Philippines, Indonesia, and Auostralia. Iri-
descent peacock-hued Polynesian black
pearls are the exotic creations of black-
lipped ovsters, Pinctada margaritifern
(pages 196-7), So rare are large high-quality
South Sea pearls, white or black, that they
can sell for $4,000 to $40,000 each, makinga
necklace of 30 or 20 very expensive indaed.

Nutional Gengraphic, August 1Y83
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One thing is sure: Cultured-pear] colots
are routinely altered to improve sales. Japa
nese cultured pearls may be sulver, créam
ol I ellow, green, Dige T DIACK .1"-1-'.2'._'
_-|.L'||.'__'-_| 11_._;:|*- bave an inheréent green-
1sh vellow pigment that scientists strive 1o
lessen with genetic engineering and better
|_'.|'- he actual cause of [ ar]l color re
mains a mystery, even after 30 vears
study. Numerous pearl farmers and opera
tors told me the same story. Lake one ovsies

ind tnsert five shell nuclel {rom the same
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Japanese harvest and sort the crop, and Jap-
anese control the value of the pearls as they
are shipped off to Japan for processing and
marketing to the world. It's a take-it-or-
leave-it proposition. Usually you buy the
whaole deal, as | do, or you get nothing.”

The outhack never seemed farther out
or back than in wild and woolly Broome;
on Australia’s northwest carner, center of
the country's pearling industry for nearly
a century. ln a time warp I climbed onto
the planked porch of the green stilted Roe-
buck Bay Hatel and bar, accompanied by
my anachronistic hostess, the smartly tai-
lored co-director of Roebuck Deep Pearls,
Trish Grey. We pushed through the swing-
ing saloon doors, ambled by two sus
pended stuffed groupers, and moved out
to the open-air dance floor featuring an
abandoned Vietnam boat people’s hull
as a bandstand. With no apparent sense of
understatement, Trish observed, " Broome
is a little different from other towns. "

“There’s no other place in the world like
it," confirmed Rand Dybdahl, pearl re-
search officer with the Western Australian
Marine Research Laboratories. “Almaost all
its history, however, has been with mother-
of-pearl. Although they were valued, pearls
were still considered by-products for over
a century.”

By the 1900s remote Broome was selling
maore than 75 percent of the world's mother-
of-pearl, or "MOP."” With a trio of favorite
pastimes (drinking, gambling, fighting), 1t
richly earned a raucous renown. Regular
Sunday afterncon bare-knuckle fights rigid-
Iy followed the “Marquess of Queensberry
Rules": No hitting below the belt, eve goug-
ing, biting, kicking, or striking while down.
Nine-pins was the game of preference, using
real glass champagne bottles as pins. Natu-
rally a case of the imported bubbly had o be
consumed before the game could begin.

Broome changed its emphasis in 1957,
with the first cultured-pear] production up
the coast at Kuri Bay, “No one stayed just
in MOP when millions might be made in
pearls,” Rand Dyhdahl said. As he and oth-
ers told me, there is trouble in paradise
First, Australian law requires any pearl
licensee to he a Brotish Commonwealth
subject, but the Japanese barely tolerate
anyone in pearls except themseives, They
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use front organizations in packaged, turn-
kevdeals. An Australian gets the license and
takes hisshare at the end, but Japanese com-
panies do all the technical work and ship the
entire crop to Japan. All but one or two of
Australia’s pear] farms are tied to the Japa-
nese. And now there is a growing fear of oys-
ter piracy.

"Am I worried?" asked Trish Grey. “VYes,
because what Australia has are huge, won-
derful white shells that make gorgeous
pearls without bieaching or dyeing. I some-
one steals away with our hve oysters to a
cheap labor market and starts prodoacing
large white pearls, we will be ruined. The
horror is, I think they'll do it too, ™

HE LITTLE seven-seat Piper
banked over another of the
doughnut-shaped atolls marking
our way from Tahiti. Below, the

purplish blue richness of the South Pacific
changed abruptly to a thin circle of coral
that encompassed an incredibly transpar-
ent, agquamarine lagoon. Beside me, tiny,
French-speaking Véronigue Ma'Arop, a
vice president of Van Cleef & Arpels, Inc.,
and Essie Posin, vice president of Assael
International Inc., shared a window, “The
waters here are as beautiful as the pearls
they produce,” Véronigque ventured, “Tlove
big pearls. Tgetall Tcanevery year. Asingle,
high-quality 13-millimeter-or-larger round
easily sells for $10,000. T still buy big white
pearls from the Burmese February auction.
But since the government nationalized the
business and expelled the Japanese, their
quantity and quality have been down. Now
I look elsewhere. Besides, some of aur spe-
cial clients adore Polynesia's hlack pearls.”

After six hours we landed at the home of
Polynesie Perle on Marutea, a ten-mile-long
atoll about a thousand miles southeast of
Tahiti in the Tuamotu Archipelago. Alter-
nately videotaping and waving at the end
of the coral strip was the island's splashy
French proprietor, Jean-Claude Brouillet,
complete with orange and black bandanna,
recd Polynesian print shorts, thongs, and a
smile a= big as his ambitions.

Over the next hour, in heavily accented
English, the burly racontéur, hotelier,
author, former pilot, and African airline
owner bubbled with enthusiasm about his
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ravorte subjects: women and black pearls Later, warming to his after-dinner audi-
He langhed, told stories. WO el drinks. il ] _Tl'.':! -Claude described Marutea's
directed the Polynesian cooks, debriefed our  mixed blessings. while T lifted my sandaled
pilot, sent instructions to the .'..l.l.'tl.'ll'- el Lo Bt Lhne d termit crabs work
||I'|~'."'.'- -:|'-|:-j-_-- L IrII'- ICENAEe 500 1l.'-.ii:I ] VEeT ‘.I_'||:- ﬂl':- I 1or SCrapS "1'..'l.|.~|'|;:-_' ATE L
about fresh seafood from the reef, cuddled  for black pearls now, and this atoll is perfact
his ten-year-old half-Tahitian son Toriki, forthem. We are in the middle of the ocean.
directed manager Yannis Thomas about the  far, for from am pollution, from pirates, or

next day's tasks, and thoroughly entertained  from temptations. The only problem is ex-

Véronique, Essie, and me. We rested in the pense. 1

nng in everything for 35

have L
open-sided coral-and-shell-graveled |-|.'[.-JjL staff members. That costs meamillion and a
jeneath Jean-Claude's hut, a commu nall goliars ayear. We had two devastat MR
nid center that serves as kitchen diming. and hurricanes within 12 weeks in 1983 s bl
living rooms for the remote atoll visited bya  the entire camp twice, and that cost a for
supply ship only once a month fine. But the island is perfect for pearls,

with its lovely, clean lagoon, nine by sixteer

B

kilometers that could be filled with ovster

wext morning Yannis and I dived 40 feet
into the clear lagoon to see his two holding
systems for 65,000 nucleated ovsters. Relax-
mginour boat between dives, he noted, “We
_ do full two-yvear cultures and aim for 1.5 to
A 4 P 2.5 millimeters of nacre on our black pearls
_1 1.: : K . e which range from 10 to 16 millimaters. "

R R T ’ ' . .
TR [ hatevening, over a sumptuous dinner of

WY i a9 stonié crabs, spiny lobsters, and fresh fish
y - o ORI e A S ' speared on the reef by Viadimir, Jean-
i | Claude reveled in his successful vear, “We
finish our annual harvest tomorrow.” he
: boasted proudly, “22,000 black pearls. But
"'”’E"' == even a madiy indi |-L'1'--1-.-r1: Frenchman like

me still has to deal with Japanese techni

Ak

,.r,!g I{' H i cians, although my pearls all go to New
’ "s'utl;i'i:_x1--Iu:—.-|-| ¥

B That U, 5. connection isunique in the in

lustey. dalvador Assael, president of Assael

international, 15 credited with creating the

world market for pearls. He says
“lean=Claude has restructured Polynesie
Ferle, but we'll still import the whole crop
We buy a grest many pearls inside and

i | e aea . LY T ii HEIEMT & : autsicde the _]H]l.'.Zi' ¢ cartel. but what 'm
Lo wiois the I'I-'ll."ll-elII ¢ pERRErEd Peuris proudest o i5 to be the first American to

Kokichi Mikimoto designaed creation: ack their pearl monopoly

suich s I-|'1_-.- i'."-ll--u {1t | _ .I.!|!|: |"|'_'- il':l_"l.l. .

Aludded with 12,250 pearis and 366 Usl HON COMPLETE iz the
ermnonds. for the 193¢ s York World's .
i te 1333 I , large-pearl Japanese monopoly? 1
air, He recenved a patent for the round ; : | e
i, ' pard & visit to the dull gray walk-up

ctlfured peari m 908, thoueh two other X

: b e --T‘I-- of the Japan Export Overseas
experimenters had egrlier successes oy |
First widely sold tn the 1920s, cultured arl wlucers' Association "_["" ]?"-"'." U3
pearls stirred debate among u-u-;:e-- x and 11inm ."L]i'.[1._'u_'::".:_' Ihrector K. Ishizuka
scientists: Were they really pearls? readily admitted the assoctation's 14 mem
winming court cuses and public opinion, nearly all the world's South Sea

M ikimoto ultimately triumphed pearls. He carefully explained: “Cartels are

II.'I.'l' l|II|:'...||I _."i 1



(I southwest of Shonehoi. Low-tech,

The land of the Pearl River reviwv
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Early clues to culturing emerged in

| 2th-century Ching when tiny figurés of

Buddha., cemmented onto the inner sheli of

[FESITWILEr r."'l.'.'-i.'-Z:'I‘-._ ware codafed with

nacre. Valued as amulets and temple

decorgtioms, pearl Buddhos (above) ware

grown into the 20th centum

p— | | S T . T g
Il\"-lllll.ll-ll-l I|I Il..II. r.l'.l.l L& SErrad .rI.III.'.'.-

prow naturally m reésponse (o (nhaled

yil=

irritaonts or parasites that bore through

the shell. Women of ancient Bome usecd

L i - ] = M i ot L F
stich knobbed shells for corrying

|.'-2'|'_|‘I| ITIE .r- "'|.|:'_.'-' M i JHeEl ris dFe

cultiired mainly in mabe oveters by glulng
a plastic or shell hemisphere to the
mother-of-pearl. The resulting dome of
nacre {5 later drilled away (below left)

T o
I.".l.‘:..'lll.ll.I |

with epoxy and backed
by mother-of-peard, a mabe graces an

eiar (below right).
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normally illegal in Japan, We are a legal car-
tel, formed in 1964 o avoid competition be-
tween Japanese akova pearls and the fewer,
but larger, South Sea pearls [nanyvo-dama]
from other countries. And we set prices.
Government policy decreed that Japanese
dealers bring 100 percent of the pearls back
to Japan for marketing and only make pearls
over 10 millimeters [te avoid competition
with the home pearls]. The policy also stip-
ulated that we could not leak or divulge
the Japanese secrets of peard production to
anvone. For our part, we meet and agriee
to & floor price for South Sea pearls:” The
only other business receiving government
protection for price-fixing m Japan 1s rice
production.

Sotth Sea pearls are intriguing because of
their sizes and monopolistic marketing, bhut
they amount to only 5 percent of Japan's
pearl exports, Akova pearls, the ones from
two to ten millimeters cultured in Japan's
Pinciada fucata oysters, are the backbone
of the cultured-pear] business, accounting
for 60 percent of the exports. Pearls are sold
by weight, using the old unit momme, which
15 5. 75 grams. A thousand momme is a kas.
Japan reached its record high production,
maore than 39,000 Kan, in 1966,

Hidenobu Ogawa, managing director of
the Japan Pearl Exporters’ Association in
the Kobe Pearl Center, deseribed what's
happened since then, “Basically, when we
overproduced to benefit from high prices,
we killed our own market. Then the waters
here also got more polluted. Production has
stieadily fallen 1o near 18,000 kan. That's
about 150,000 pounds of pearls, and we ex-
part 60 percent of what we make here, grow
in the South Seas, and buy from China. ™
Quantities are down, but prices are up, ris-
ing 30 percent in 1984, mainly because of de-
mand in the U. 5 which buvs about half of
all Japan's pearls. Pearls are now Japan's
largest single marine-product export, worth
more than 300 million dollars annually.

I drove from ancient Kvolo to Lake Biwa
—1ihe historical home of Japan's freshwater
pearls—passing more than a thousand vears
of history in an hour, A solid phalanx of
apartments, restaurants, massage shops,
love hotels, and pachinko parlors blocked
the luke's southern resort shore from view.
Wedged between rice fields, Omi Pearls

The Pearl

Limited Company operates on a little over
three acres,

Chuojiro Hamada, president of the compa-
ny and director of the Shiga Prefecturs Pearl
and Fisherméen's Union, walked with me to
where three women operated on black mus-
seis. Since the shells can only be opened less
than an inch without damage, 1 could see
that fine surgical skills were necessary to cut
numerous small slits in the thin flesh. Ha-
mada explained: “Unlike saltwater pearls,
the usually less expensive freshwater pearls
are as close to naturals as vou can get. In-
stead of starting from shell nuclet, freshwa-
ter pearls are seeded with pieces of mantle
tissue placed directly into the mussel’s own
fleshy mantle. Each mussel vields between
30 and 50 solid pearls with no nuclei, often
enough for a 16-inch strand.™

Qutside, on the wooden dock, Hamada
voiced concern; “Lake Biwa is getting more
polluted all the time. Pesticides and fertiliz-
ers are our worst enemies. We can't even get
our young mussels from the lake any more,
And tank-grown mussels are weaker ™
—waNE unusually innovative Japanese

decided on bold, individual action
to save his pearl farms. Standing
shoulder-deep in the fast-moving
channelized Shintone River two hours north
of Tokyo, Svoichi Kitao is the antithesis of
committee thinking, Pulling up heavy bas-
kets laden with mussels ready for harvest,
the deeply tanned pear] farmer recalled, "1
left Lake Biwa for clean water. In 197 |
came to this river and started the Daiko
Pearl Company. Here I grow all the voung
mussels I need. Just laok at the size and con-
dition of these," hesaid, thrusting a net of six
toward me. We took them up the levee and
across the road, where his wife and two co-
wiorkers operated.

Severing the adductor and retractor mus-
cles that hold the shells together, Kitao
spread the mussel flat, saving, “The strong
current carries plenty of food. My animals
grow far bigger than thev would lving in a
still lake. See the 30 pearls here in the man-
tle. Now I'm going to show you something
I've never shown anyone from the outside. ™

With that, my revolutionary friend dug
his fingers deep into the mussel's body,
and plucked a spectacular round, pink,
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pearls from up to 24 specias
Aucleated mussels. Toaught by
Chessy, who learmed culturing in
her native fapan, emplovee Tammy
Story, 16, practices nuclegtinn
iright). Cultivated largely in the
Mssissippr and Tennesses Rives
valleys, mussels suspended from
plastic pipesare cleaned peripd-
ically of alpae (above left)

The heart of saltwater cultured
pearls & already an American
product. Beads used for nucleation
are carved in Japan from the
shelts of mussels found in the
Mississippi River basin, John
Latendresse supplies more than 60
percent of the muzset sheils and

nere checks for guality (abowve

right, at left)
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spends hall his time fish-farming and half
watching over 7,000 mussels, each suspend-
ed from its own string in the muddy stream
just in front of his home (pages 214-15), Lat-
er as we poled past the graceful draped cur-
tain of thousands of lines, Han said through
atransiator, "'l receive mussels implanted by
the government and keep them two years,
Then I turn them back for harvesting and
get a new batch.”

On shore, Sheng Yu Lin, manager of
Jinpu County's Fish and Agriculture Co-
operative office, opened a shell we had col-
lected. “China can make many pearls very
cheaply, but they're still not very good,” he
observed, fingering a few of the 15 small
rice-shaped freshwater pearls from each
side of the slick mantle tissue. “We need bet-
ter technigues, instead of just more quanti-
ty, which has hurt us in the world market.”

Like other peasants, pearl farmers tend to
keep any of their harvest above their quota
Since China has virtually no pearl market
except for medicine and cosmetics, the as-
sumption was that surpluses would be sold
to the government at & fixed price. Instead,
Sheng said, “The farmers resorted to smuy-
gling. Local dealers rendezvous with Hong
Kong buyers who usually trade TV sets, ra-
dios, watches, and other hard-to-get items, "

Pearls from dozens of nearby farms are
processed in a gray concrete factory I visited
in Shanghai, On the top floor, above a
sweater-knitting operation, crew-cul man-
ager Yao Yun Xie showed me through two
hleak rooms filled with girls who sort, drill,
and string about 3,000 kilograms (6,614
pounds) of pearls annually, Watching a
teenager saw away with a primitive bow
and twine, hand-spinning a sharpened bit
that serves as adrill, T wondered how such a
labor-intensive operation could possibly
compete in world gem markets, Yao then
described their salaries: 60 yuan a month for
a six-day week, 183 hours a month, or 16
17. 5. cents an hour.

John Latendresse also played a role in
China's current success, Back in Tennessee,

he recalled, “T went to China first in 1967 to
advise them on how to culture; and in return
[ got a worldwide exclusive to sell their
pearls. The fourth yvear they harvested 11
tons. I couldn't handle that much, so they
went to other people.”

Like an Oriental potentate, John poureda
tableful of huge natural barogues before me:
“The U, 5. is the future of cultured freshwa-
ter pearls. Look at these colors and shapes,
all from American rivers and lakes. Chinn
has only two mussels that produce pearls,
and outdated technology. The Chinese are
too much in a hurry for cash to make a good
product. The Japanese, also with two pearl-
producing mussels, have ruined their fresh
water. We have at least 24 acceplable mus-
sels, great color variety, and vast clean-
water resources.” Gazing into his treasured
“Pear]l of Many Colors,” John predicted,
“We will be the center of this businesssoon.”

ERHAPS. But the Japanese have
decades of labor experience and
public acceptance of their products.
Pearls have never been more popu-
lar, hecause they are affordable jewels, and
19805 free-form fashions encourage wearing
them at any hour with any clothes. Récent
changes in Japanese pearls do indicate this
is A time to be cautious. A< Richard Reuter
says, “Good pearls are still plentiful. Buy
from a trusted jeweler, ask about nacre
thickness, and stay away from those obvi-
ously dved, Keep them clean, and restring
regularly for vears of enjoyment, ™
A woman who wears and loves pearlsisin
good company. I was thinking about histo-
rv's queens who coveted them as 1 sat with
one af today's film royvalty, Elizabeth Tay-
lor. Surrounded by her Impressionists and
looking out over Hollywood, she fondled La
Peregrina, her fabulous inch-long natural
pearl, and summed up the eternal appeal of
pearls in her surprisingly small voice. “llove
to hold them, feel them, touch them. For
women, pearls are feminine and warm,-and
very romantic.” And so they are. ]

Passport to freedom for the slave wha found it off Panama in the mid-16th century, the
storied inch-long pearl called La Peregring, “the wanderer,” passed through the hands of
European rulers such as Mary Tudor until purchased by Richard Burton for Elizabeth
Taylorin 1969 for £37,000. Curtier designed for her the necklace and matching earvings:

£22
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Seneganbia—A Now
and Future Nation

ARTICLE AND PHOTOGEAPHS BY
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French panache and British
propriety are réspective coloniol
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nations of Senegal and the

Crambia. In Senegal's capital

| 1 = s |
Lhakar, women admtre o display

W Parisian couture fabove). One
hundred miles south, in Banjul.

the Crambia's capital, bawigyed
magistrates gather fora [« .:.:;:i

Day celebration (left). Despite
different colomial backgrounds, the
WO colntriss share common ciiltural
DOMASE, O commibtment to democratic
ideads, and an alliance knowr as

the Confederation of Seneeambia




M isunderstandings don't exist,;
only the failure lo commuynicate exists,

—SENTOALTSRE PV END

HERE ELSEIN AFRICA have vou
seen the government so freely criti-
cized?” asked Dial Lahi Thiaw, a
friend and religious leader with a

biting wit. Now he was serious,

pointing to headlines that leaped from a

roadside newsstand: Dead Men Voted;

President Should Resign; Democracy Dead;

Elections Rigged.

Dial continued: “1 myself oppose the rul-
ing party. But at least in Senegal we have 15
parties, and we can lampoon our president
on the cover of a street-corneér magazine.”
He indicated a cancature of the president
as a witeh doctor.

After 13 vears of African travel T knew
well that I wasinone of Africa’s few remain-
ing true democracies. Although other coun-
tries justifiably claim certain advances,
Senegal and her partner, the Gambia, are
an oasis of hope for human rights, personal
freeddom, and the democratic process.

As photojournalists, my wife, Aubine,
and I recently spent six months in these two
small, drought-plagued Wﬁ:at African na-
tinns, The terrain and people are similar,
Senegal and the Gambia were respectively
thie first French and British outposts m all
of black Africa.

Both became independent by the mid-
1960s. In 1982 they proclaimed the Confed-
eration of Senegambia, an important step
toward unity under one flag. Aubine and I
were there to document this bold initiative
to avercame three centuries of “colomnial her-
esy, " as one official called the strange con-
figuration of the Gambia: It pokes like a
crooked finger into Senegal for 200 miles,
though it averages but 18 in width.

During numerous trips throughout the re-
mion, we discovered that colomal legacies
prevail. Many Senegalese consider them-
selves authentic Frenchmen, while Gambi-
ans play cricket, enjoy teatime, and call the
Senegalese “those French.”

“Look at Dakar [Senegal's [ElplLdl!

Michael and Aubine Ki rtlev have contributed
several articles to NATiONAL GEOGRAPHIC,
among them " The Ivary Coast—African Success
Story,"” in the July 1982 issue.
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Gambian merchant declared. “A beautiful
French city. Now look at Banjul, our capi-
tal—a shantytown! The British left us noth-
ing but cricket and the Anglican Church!™

Outside the urban areas, however,
Aubine and I found that most Senegambians
have similar life-styles, hopes, and prob-
lems, with lavorful nuances. Above all, we
found that respect for family ties is their
common denomingator.

“On my trips to Europe and America,”
wealthy Senegalese importer Aita Diaw told
us, “1 am always shocked that vou judge
someone by what he possesses. Here, poor
relatives from the bush come to me often. |
give them beds; then they tell me their
problems. Life is hard—the rains weren't
good. I send them back with enough food for
several months, "

She took us behind her ultramadern house
inito the courtvard-—a kind of outdoor dor-
mitory where a dozen families camped. She
explained that this kind of pipeline exists in
all good families. “Our dream is always to
have enough wealth to redistribute. Here we
are judged by how we treat our kinfolk.”

Both Senegal and the Gambia take their
names from rivers; both are predominantly

Senegal and the Gambia

N ENGAGEMENT with ho <etdate for

A permanent union, the Conléederniagm of
sencgambin, created in 1982, merges

communications, transportation, and defense
pperations of Senegal and the Gambia bul
respects the soveretenty of cach. Economics
remiins a sticking point. The Gambia’s
b -chuty policy on fmports fosteérs a
smugeling trade that deprives Senecgal of
millions of dollars in tarifis cach yvear

REPUBLIC OF SENEAL

ABEA: 1965 10T =g km (75,7 5]

sy mead ) POPULATION: 6, JUL), O
CAPTTAL: Dlakar, pop. 1. 38K 000
RELEGYON: Maslim, Christian, traditional
ECOSDAMY: Peinuls, lshing, plvsplude noining
COfbun., PER CAFITA INCOME: =80

REPUELIC OF THE GAMBIA.

AREA: HO 400 wg Em £4,0]1

=iy ikl POMUTLAT IO SOH) C0K)
CAPFITAL: Hanjul, pop. 44,500
AELIGTON: Musim, tradional, Chri=tian
ECONDMY: Pennuts, Fzhing, palm peoddudis
FER CAPTTA INCONE: =200
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Musiim and extremely poor. Together they
are Afrca’s larpest exporter of peanuts,
shipping more than half amillion tons annu-
ally. They must horrow money Lo survive
economically, but both believe that costly
dams acropss their namesake rivers would
solve Ltheir future development problems

Both countries are modern-day African
Author Alex Haley found his fa
“roots” inthe Gambia, while Senegzl
is renowned for its international diplomacy
Additionally, thanks to former president
Léopold S. Senghor, Senegal is an African
tountainhead of cultore

“T'he future hesin mefrssage, the blending
af cultures,” declared this professorial poet-
president when we met at his Dakar retreat
“Remember, Picasso and others were in-
spired by African art. In Senegal T tried to
blend Greco-Roman science with the black
man's natural affinity for rhythm, creativ
ity, and imagination. "

rvervwhere we traveled in Senegal, peo-
ple were concerned for the future. Their
confidence had been eroded by the drought,
negative econamic growth rate, inefficient
buresucracy, and low peanut prices and
harvests. Even the amount of finuncial gain

legends
MOus

irom the best tounst mdustry in West Afnca
has been disappointing. The economy of
senegal isin severe difficulty

In the Gambia, on the other hand, thereis
an even larger consideration: whether the
country will keep its way of life after being
swiltlowed by its giant neighbor

Despiteall this, Senegambians maintaina
firm belief in an adage of the dominant Wo-
lol people: Ndank-ndank mooy japp golo o
nyaay, _ . the hunter
catches the monkey in the forest.”

In fact, Seneegamhbia 15 more stable than
mast Alncan nations; it has little trouble get-
ting outside help. Not only is Senegal among
West Africa's largest recipients -.af f-::rrtf_rh
i, bulitalsoisthe moedelofthe U, 5. Agen-
cv for Intermational ]-J't"-.l'.IIL_J]!l.L'll_l Lbrc_-;__r.tn.
to French-speaking countries

ENEGAL has a state within a state
development official told us one dav,
“I'he Mushim brotherhoods really call
the shots, To understand what 1 mean,

go Lo Touba, the holiest of Senegalese cities

to the Mouride brotherhood. " He explained
that the Mourides make up about a third of
the population and consider Touba, not
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Capital assets of Senegal’s Daka
(below left) include more than a mdidliog

I*‘ a0 - erE—

| - . : T residonts and o typically French [ay

ul . l-.-'lf 1 ] -1 1 ", ... . = :
' Eﬂ,’!!ﬁ; wias : of gracious bowlevards and plozas
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el cunded as a military post in 185

\phear bocame the politicod and culturd

CErLIer i II |-.l-'.ii:lll 1,r|,r|'_|||' '|r"|-|:lI -I ||'-_'
Crambic’s Sanjul (left) bears its dush
HNRSESUIMInE apredrance with o st
upper lip, Britain's timprint on the

:

armbin, tt8 first Africon foothold

rermaaing i rikes [the afternoon el

Dakar, the real national capital. Aubine and
| visited this small desert city during the
Lrreat Magal, an annual pilgrimage

When we arnived, Touba was choking in
1 10°F heat and the dust stirred up by half a
milhon faithiul. They were commemorating
the death of Amadou Bamba, who founded
Mouridism about 1900, Over the flat plains
thev swarmed in, nding boxcars, trucks.
and buses, in donkev carts, by Mercedes-
i"'.-.-:|.-. ind on foot. These disi I|-'.| S o
Libés, were answering the call of the Grand
[.~.I|i|il:'|. the chief marabout, or haby man, of
the Mournide theocracy, which is based on
obedience and hard work

In the distance the white minarets of Tou-
||:' & ""'!""='|..!' rose !l_-:I' SOV ITEA 'r'|._-.|"|-'-|'. l-'-.-'|-|'
Lhove Lhe hubbub and the grit. T he mosgue
was our destination, but we advanced at a
spatl’s pace behind an unruly mass of human
beings. Suddenly the crowd parted around a
bull of a man dressed in apatchwork cassock
who flourished a bludgeon hich over his
nead. §hen, poised hke astatue, he abruptly
crouched and lashed the club against his
back, to the awe and approval of the crowd
Cither men, dressed like him, chanted 1 a
circle while he repeatedly clubbed his back
m= foot, his hand

With a start I realized that I knew him
he was Mahmadou | nap, a lr ened from Da-
kar. Known to thousands of soecer fans FL%
Zarro, he had left the game and stardom to
join the Bay Fall, the zealots of Mouridism
Lorrawns now completély entranced, foam-
ing at the mouth, sweat beading on hislong,
matted braids: Awakening, he saw us, not
three paces away

‘Aubime, Michael!” With dignity he
arose, louched our hands to his forehead in




typical Bay Fall greeting. In impeccable
French he explamed that he had just arrived
walking the 110 miles
Diakar. 1 looked at his bleeding feet.

'‘Baretoot?” 1 asked. " You

barefoot?”

'.'-..|||.|'|| | =
L ]ﬁflra'illl-l i COLrsSe, '|1L- -:111:|'|i
Why?

“For paradise, and for my marabout.’
ORROs FERVUR wias mirrored i U
Mouride we mel
|.':"I.'_"'_: L1 Ja'.i_- I II. Wi ri':l' IMOSE X

tremie. 1 he tah marabout as

pAssion of  even

e 1S Loy 111

" Lorro told us

hi=s marabout i= to Allah,’

[n bountiful harvest, peanuts
[T SarrEgil

bl )

“The caliph has but to say the word and |
would siit mv throat—or vours!”

AL odds with orthodox Muslim teachings,
the Islam of bhlack Africa blends masic with
v reliance on clergy and the
es that Allah 15 directly
believer, but >enegalese

Mushims hold that one i1s also linked to the

veneraluon ol
zaints, Islam teach

B
| |::}:||:L' L0 A

“So one high or low would make a maor
without a consultation,” a prest-
nmformed us. “"Even m
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clear that we would be denied admission to
holy places and treated with disdain in the
streets unless we first obtained the Grand
Caliph's benediction.

We quickly sought an audience with him
Past straining disciples, we were escorted
through the palace gates to the sanctum
There we were warned Lo remove our shoes,
avord movement, and not to approach the
caliph. An old man, he was seated behind
the bars of 4 protective wooden cage on the
other side of the room. He was corpulent and
swaddled in deep folds of indigo cloth.

His gaze fastened onalittle window to the
outside world, past which filed his talibés

Each brought a gift— often money, ora goat
or hen—which he slipped through the aper-
ture; the caliph then chanted the briefest of
prayers and spat into his disciple’s upturned
hands, as & sign of blessing

I was spellbound by the burning hope in
each talibé's eyves as he lingered to touch the
oldd man's hands, stealing an extra half sec-
ond with the divine. Then a policeman
would shove him aside, Again and again the
ritual was repeated. Thesilence and sanctity
mesmenzed me. [ scarcely knew I was being
ushéred out of the room. Withoutspeaking a
ward, I was assured, we had received the
caliph’s blessing!

pellets for cattle feed {right). The 175-million-dollar combined crop provides
65 percent of the Crambid's-export earnings and 25 percent of Senepal’s
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HAT KEEPS the faithful coming to

Touba? In colonial times the mara
bouts cooperated in developing a
peanut-based economy. In return, the
lands of the marabouts were rewarded with
public works projects, such as roads. Their
talibés became the most successful farmers
in Senepgal. Eventually the Mourides and
other brotherhoods replaced the tribe n
spCiely's power structure

After the Magal, a devoted Mouride
named Ibrahim N'Jaye, owner of a seven-
acre peanul farm, tock me to his fields,
where his two sons and other relatives were
hoting the dryv soil. Times had not been
good, he said. “We harvested only about
%750 worth of peanuts last vear.” His sons
supplemented this income by driving a bush
taxi. “Of course,” Ihrahim went on, "1 gpive
parl of the harvest to my marabout. 1 hat
way | am sure he will pray for me."

“You mustn't forget,” historian Mo-
hamed Mbodi cautioned on our return from
Touba, “that Islam is on the move world-
wide, Today's born-again Muslims perceive
independence as an empty word, insofar as
senegambia is still dominated by Western
interests. For them, Islam 15 a refuge from
Western values.”

Islam entered Senegambia o the 11th
century. Littie 1s known of earhier imes. In
the northern Gambia River basin, hundreds

234

of megalithic circles dating from around
A. D, 500 stand Stonehenge-like as testimoni-
als to the pre-Muslim era.

In 1444 the region was discovered by the
Portuguese, As the black Afncans closest to
Europe and the Amernicas, Sencgambians
soon attracted Dutch, French, and English
ralders. All vied for the lucrative trade from
Europe to Africa to America and back to
Europe, They trafficked inivory, gold, ebo-
ny, skins, but mainly slaves—labor for the
New World. In exchange they offered trin-
kets, alcohol, old muskets, ammunition,
and cheap cloth

Around 1730 an obscore Muandinka vil-
lage in the Gambia called Juffure may have
given birth to a4 now world-famous native
son, Kunta Kinte.

“The importance of Alex Haley's book
Roots i= bigger than the facts,” asserted
the Reverend Reginald Dalton, a North
Carolinian we met in Banjul. He was refer-
ring to the belief of many histonans that the
African sepment of the book was more fan-
tasy than fact. “Forus American blacks who
cannol trace our exactancestry, Jullure now
symbalizes a collective hometown, a [ocal
point within the immensity of Afnca.”

On a mugey August morning Aubine and
l accompanied Mr. Dalton and his compan-
tons to Juffure, The village was like the oth-
ers we had seen along the road: corrugated

Catch them if you can! A
tididermidst shop i Dakar
(right) stuffs practically any
trophy, tncluding this patr of
sharks, Bug-game fishing
for swordfish, runo, and blye
mariin helped {ire 250,000
visitors—maostly Europeans
to Senegal (st year

The Gambia, hoping for o
greater share of the tourist
trade, has estaoblished a hotel
tratning school near Bamjel
whitth aid from the Wesld
Crermun government, Flera
students learn the art of
preparing and serving drinks
(left). Last year the country’s
sunbvhed beaches attrocted
sSome 25 06 tourists

Naticnal Geographic, August [P0






Cretting to the roots of Roots, herttage

himmtters from the United States flock 1

fteffure in the Gombia (abowe), where
American writer Alex Haley traced his
lineage to Kumta Kinte, the gncestor
of his book. In the center of the crowd
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rioofls atop whitewashed brick houses inside
dusty compounds. A swarm of children as-
sailed us as we arnived. The alkalo, or head-
man, was seated alone in the open,

He greeted us and summoned the villag-
ers. Then two distant cultures melded in an
instant of shared ancestry. Beneath a
spreading mango tree, Americans and Man-
dinkas fraternized to crescendoing drum-
rolls; everyvone was amused when the
heavvset Mr. Dalton danced opposite a
skinny native woman. As we left, his eves
filled with tears. "My life would have

To nourish a taste for life in the weld
Dutch researcher Marnan Mensink
demonstrates a tree pod's edibility to o
gorilla in a rehabilitation program for
captive-borm primafes (n the Grambia’s
Abuko Noature Reserve

been incomplete without this day,” he said

With the abolition of the transatlantic
slave trade in the early 1800s the French and
British sallied inland, put down resistance,
and relied on the peanut to make the colonies
profitable. The British practiced mdirect
rule, while the French made Senegal a
showcase for Gallic assimilation, whose
goal was gradually to turn the Alrnicans into
pood French citizens

“When I wasa boy, | used to tease my Sen-
egalese cousins,” said S AT, Wadda, the
Gambian ambassador to Senegal, at his
Dakar office. “Their schoalbooks told them
that their ancestors were blond, blue-eved
(Gauls. 1 told them, ‘Why not? My great-
grandmother was Queen Victorial""

138

Afver World War 11, momentum for inde-
pendence grew. Both Senegal and the Gam-
hia built on their democratic experience o
effect smooth transitions; Senegal gained
independence in 1960, the Gamina in 19635,
Then both halfheartedly worked toward
closer cooperation until 1981, when a
Marxist-bred putsch almost toppled the
Gambian sovernment, Invoking a mutual
defense agreement, President Dawda Jawa-
ra asked Senegal for help, paving the way
for the Confederal Pact of 1982, Today sev-
eral protocols have been signed, uniing
commumcations, transportation, and de-
fense. Next will be economic union.

Aubine and [ interviewed the two Sene-
gambian presidents, The Gambia's Jawara
is a grass-roots politician who has held pow-
et since independence. A former veterman-
an, with penchants for gardening and golf,
he is unassuming and down-to-earth. Pre-
dictions about the success of the confedera-
tion would be premature, he told us, though
he felt optimistic in view of the nations’
shared culture. " Economic unton,” he said,
“will be the hardest to achieve.”

Our first minutes with Jawara's counter-
part, Senegalese President Abdou Diouf,
were strained; initially he would not allow
his eyves to meet ours. He has said that such
reticence results from his school-days em-
barrassment over his six-foot-six-inch
frame. When he spoke, though, Dioul was
intense, confident, and cagey.

Readily admitting that the problems fac-
ing the confederation are delicate, he said
that he preferred to emphasize generalities.
“The small states of Africa are not viable
entities,” he declared. ¥*We are an example
for union on A much larger scale.”

ROM THE MINUTE 1 met old Jobe,
my Gambian driver, [ liked him. Buat his
way of speaking ¢mbarrassed me: He
always called me master. It wasn't that
he felt subservient—as former heavy-
welght wrestling champ, he was probably
the best known sports star in the Gambia
No, his “master” was just his way of show-
Ing courtesy
Dioudou Jobe is the image of his country-
men—pragmatic, humble, polite. In fact,
before the attempted coup of 1981, the Gam-
bia was so peaceable that it had no standing

National Geopgraphic, August 1983



army, and police on the beat carried no guns.

One day I found myself with Jobe and our
Land-Cruiser on the north bank of the Gam-
bia River, destination Banjul, the nation's
capital city, on the other side. Jobe looked
glum. “I don’t think master will catch the
ferry today,” he said ruefully. ¥It's broken
down." I scanned the mterminable gueue of
vehicles, sensing their drivers' frustration.

No bridge spans the river, which splits
the country along its entire length, There
are but two main ferry crossings within
those 300 miles of river. Exasperating waits
ATre COITITIT .

“They say maybe tomorrow morning,”
ventured Jobe, Maybef | considered driv-
ing to the next crossing, 70 miles upriver,
but settled for a motonzed canoe. I'd worry
later about the car,

BOARD THE DUGOUT I stewed
amidst motley passengers who seemed
to take things in stride. Gradually the
scenery soothed my irritation. The set-

ting sun glowed warmly over the mangroves
west of Banjul and created dazzling reflec-
tions off hundreds of metal roofs. To the
east, gulls flew lazily along the fat gray hori-
ron, A larger canoe loomed ahead; I noliced
it carried stacks of boxes with Japanese trade
names: Pioneer, Akai, Sony, Sanyo-—partof
the booming contraband, or “re-export,”
trade of low-tariff goods into Senegal.

Ileaned into the spray and mused about a
confederation between countries that have
no uninterrupted overland link between
their capitals. A confederation where it
takes longer to phone Banjul from Dakar,
or vice versa, than to call Washington,
D. C., from either one; and where a major
portion of the commerce is illegal. T asked
Jobe what he thought about this.

“I think that master is concerned about
things for presidents to decide,” he replied.
“For me the Banjul ferry i1s not important—
Senegambia is the reality, We Gambians all
have families in Senegal;, when we want to
se¢them, we go as we please. On many roads
there are even no official border crossings. ™

Other Gambians don't see the union
quite so philasophically., An official of the
Gambian Chamber of Commerce called the
confederation a catastrophe for (Gambian
businessmen, who are afraid that uniform

Senegambiar A Now and Fluture Nation

customs duties will spell doom for their
re-exports. But even he looked upon the
union as inevitable,

“It"s coming, and we're not prepared,” he
moaned. “We'll just become another Sene-
galese province, and a poor one at that!"

Not necessarily, claimed Gambian entre-
preneur (). B, Conateh, who owns a seafood
factory cutside Banjul. He urged his fellow
businessmen to be more aggressive. “I start-
ed out just & few wvears ago,” he told ws.
“Now 1 export frozen fish and shrimp
throughout Africa and Europe. We must
learn to compete. 1 offer supenor services at
better prices, and I'll go nose to nose with
anyone in the business!"”

As we traveled about the Gambia, we of-
ten had the feeling of being inside a fairy-tale
land, where lilliputian quesfions became
gargantuan when put into local perspective.
Officials were concerned that we speak of
the modern buildings in Banjul, not just the
metal-roofed variety. Though on an inter-
national scale it may seem insignificant,
Gambians are justly proud that the 35,000
European tourists who flock yearly to the
Gambia's sunny beaches make it one of
West Africa’s most popular vacationlands,

Gambians see the Senegalese as great
bluffers, slightly arrogant, but generous.
And they disdain the bureaucracy and pro-
tocol of their francophone cousins."'We're
simply not as British as the Senegalese are
French,” the head of a women's group in
Banjul told Aubine. “However, we Gambi-
an women can certainly benefit from Sene-
galese organizational skills. We hope that
the framework of Senegambia will allow us
to share the best of both worlds.”

HE MAGIC DRUM boomed in the sa-
cred forest for the first time in 25 vears,
It summoned people of Brinndiago, in
senegal’'s Casamance region, to cele-
brate Bukut, the mysterious initiation ritual
of the Diola, largest ethnic group in the re-
gion. Many more yvears would pass before
the village would hold its next initiation.
Celebrants came from afar to send the can-
didates off for two months into the sacred
wood, where they would learn tribal cus-
toms and lore,
“On this day, status counts for nothing,"”
declared our companion, Jean-Bernard
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Passage to manhood ina Dicla
village occurs once gvery [5 to 30
vears, The Diola occupy the
Casamance region tn soubthwest
Senegal. The ceremony, RIOWT 08
Buhut, is announéed by a socred
drum played by an elder. Before the
rites begin, a male relative shaves
esach tnitiate’s head (right). Later,
villagers and guests form a circle
around the mitiates, and dancing
erupts (below), The boys are led to
a sacred grove, a spot at least a few
hundred yards from the village
TChey undergo circumcision and
spend two months learming the
responsibilities of adulthood. A
hunter figure (facing page) sweeps
i1 cutlass over s tongue
apparently without mjury, to
demonstrate to initiates the power
of their coming rites and as

a tactic in teaching them to foce
their fears
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Shriveled by drovght, cattle carcasses
belonging to a Fulani herdsman bleach
an parched land noar St Lowis in
nirthwestern Senegal fabowe), The

Sahel or desert borderland. sufers from
mrermittent drought that tioned
3.

cartastrophic in [983. Dams plonned for
the o ""-.-:'--'II ard Crambia Bivers could
supply water to land along ther banks,
out controversy hampers the projects
Critics worry that the dams mey

Ia INErCE LT R eco By, COLsE welf l.:-!'-:-i.I

resettlement problems, and exacerbate

tho apread of disease from stagnant wates

bached up behkind them. Near Senegal’s
northern border a tent shelters two
children (left), refugees from even worse

devrastation in neighborfne Mauritania,

Nenecambrag: A Now aned Fature Notfan

Caoly, a Dioladancerand drummer, member
of the Gambian National Troupe, “In the
eves of the village a mature man, evena high
functionary, is on the same level as the little
bovs who will also be inntiated: until all have
finished, we cannot consider them adults. ™

We stopped opposite a line of men who
blew shrill whistles and stomped their feet as
they advanced

Following them to a crowded field., we
fastened our attention on 3 or so men
and bovs who were crouching with arms
stretched high. Their nakerd torsos glistened
with sweat. “Candidates for initiation.”
Coly expiained. *They are offering a praver
to their ancestors,

Krr-hoom! Krr-boom! Huge halls of
nusket smoke wafted skyward, Musketeers
stagrered, stunned by the force of their own
detonations. Others pointed shotguns at the
ground—Krr-boom! Men and earth re-
bounded in black plumes of smoke

Next to me, women sang and clanged on
hoes and sickles, Muagicians tested their [Tesh
with sharp blades; children shrieked: drums
and guns poomed. The effect was numhbing
Coly sereamed 1n my ear, "Today i= fin-
ished. Tomorrow the candidates will enter
the sacred wood!™
(OIRMNING. The candidates huddled
together silently under an open hut
while their aunts prepares
meal. Men arrived to shave the candi
dates heads. Then others wrapped them i
thck vines and dragged them owver the
ground. Demonstrating courag will-
power, the initintes resisted, tried to break
free. Flesh torn, they must not COMplain or
utter A word

“The infant must disappear,” Coly told
us. A Erown man must emerge. S0me masy
not return, Some may die from the transition
or be trapped by evil spirits.”

The villagers ate in silence while time
slogeed in the murky heat. It started to driz-
zle. From somewhere afar we heard a faint
drumming and gunfire

The crowd erupted with shrieks and
whistles, and the candidates danced from
their compound, running out into the fields
Hands restrained me: I could onlyv watch
from a distance

The initiates wound ever clozer to the

their last
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'he magnetism of faith drows 1 O yedrs before his retric@rmation as

thousands to Yoff, a village north of the 2ect’s founder, contains perfumaed
Dalvar, where adherents of the Lavenne  sands coilected by Delievers (right)
gect guther to celebrate the last day af [slam spread to Senegal in the 11th
Ramadan (above). The brotherhood, cerbury, but widespread corversion of
founded fn 1883, 18 centered tn the Cap the populoce dotes primarily from the
Vert region. The Layenne proclaim a {9th centun

i - ' ' L e T el ek, T Ih
belief in both Christ and Muhammad Sencgalese [slaomic belief is
A nearby protio il B id 1ty bet thie r'":'—"-'-' parpetuated by thres maior brotherhoods
where Muhoammod's spirit dwelt fior as well as the Loyenne: the Mouride
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entrance of the sacred wood. There they
stopped, and women gave them water. This
was their fast libation; from here, no woman
or non-initiate could proceed.

In their last act of childhood, they danced
a tumultuous farewell to deafening musket
fire. At sunset they entered the wood, men
and older bovs pushing the little ones ahead,
telling them not to be afraid.

HE DIOLAS REPRESENT only 6 per-
cent of Senegal’s population but hold one
of its richest regions, the isolated Casa-
mance. It is largely underdeveloped,
however, and its people feel forgotten by
planners, “We are the miiking cow that no
one wants to feed,” complained a farmer.
Indeed, so strong iz the frustmation over
Dakar's ineffectual approach that a Casa-
mance independence movement has ignited
violent riots during the pust few years.

Despite ethnic and regional rivalries, we
found many examples of nationwide reeval-
uation of past and foture directions. The
sense of nationhood was proving much
stronger than factionalism. Austerity mea-
sures and a crackdown on corrupt officials
have recently been implemented.

Perhaps the most pressing and controver-
sial issue remains: the drought, We headed
north to the Senegal River Valley, where a
sweeping development program calls for
construction of two dams, one at the mouth
of the river and the other across the
border in Mali, The dam near the ocean
will combat saltwater intrusion into Sene-
gal; the reservoirs of both, it is hoped,
will rid the wvalley of the effects of
uncertain rainfall.

Our trip began badly when I phoned Bou-
bou Sall, then mavor of Podor, Senegal's
northernmost city. He bluntly declared that
he had no time for “pretty-picture takers.”
Then smoldering worry erupted. “We had
just ome rain this year, our crops have
failed: in weeks our children may be
dying. After that, who knows? Qur wells
are dry, our villagers live in despair, the

state promises but sends nothing, What is
here for vour magazine P He slammed down
the phone.

As we moved north, it became apparent
that he had not exaggerated. Forests of dead
trees stood] bevond the road, Herders were
frantically selling their cattle at $20 a head,
against the normal price of $200, for fear
that entire herds would perish, leaving them
nothing. We drove through a constant, wail-
ing sandstorm that swept out of the Sahara.
It battered our car and our nerves and trans-
formed villages into eerie, silent figments,
like an old-time grainy picture show.

Sometimes we saw a large water truck
parked beside the road. Women and chil-
dren, clothes and hair buffeted by the swirl-
ing red dust, clung to the triuck holding out
cupsand plastic cans. The state had sent wa-
ter. Another six months would pass before
the next rains. Would the trucks keep com-
ing? I wondered.

HE ULTIMATUM is clear,” declared

Mansis Firmin, an official of Senegal's

Delta Land Development Agency. “Un-

less something is done, the whole Sene-
gl River Valley will die.™ His organization
carves out rice fields along the delta, with
mixed results. *'We now import more than
35 percent of what weeat; we're counting on
the dams to make us self-sufficient in food
and to revitalize the north.™

Unfortunately the dam system, scheduled
for completion by 1988, may open a Pando-
ra's hox of problems. DMseases from stagnant
water could spread. Fishing in the delta, on
which the inhabitants depend for protein,
will be greatly disturbed. The land to be irri-
gated could even prove unfit for agriculture
hecause it 15 rich in salt. And, in the énd,
food may prove more gxpensive Lo grow
there than to import.

“Clearly," said American Peter Weil, who
has studied development in Senegambia
since the seventies, “the most damagng re-
sult will be social upheaval, The peasants
will become little more than sharecroppers

L’Afrique la chic: Two Senegalese secretaries relax after working hours beneath a
portrait of a marabout, or holy man. Their dress reflects the emphasis placed on
clothes in the French-oriented culture. “Downtown Dakar is o living art show of
femininity,” sayvs author Michae! Kirtley,
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for huge corporations. Sadly, these farmers
were never seriously consulted; they feel
coerced by bureaucracy,™
Weil, an anthropologist, added that poli-
cies are often generated by loregn consul
tants, Their programs benefit mamly the
international technical firms that design
them and the bureaucrats who run them
“lThe state just gels it=elf deeper into
debt,” he went on. “"Development has hurt
l_||'|_|'_1||:_- mare than it has ]'n'||'||~-:f| For exam-
ple, the life expectancy of certain Mandinka
women has dropped from 45 to 38 vears be
cause peanuis have replaced the traditional
crops in the uplands, 1 he planners, strang-
ers to Mandinka customs, called for men to

grow the peanuts—women were lefl to ralse
rice, the main food crop, in the swampy
fieirds 1n the lowlands, which they reach
only after two or three hours of walking
['hey labor in very unhealthy conditions. Is
Lhis progresse”

L. 5, economic fld totals 60 million dol-
lars a vear. Between 75 and 80 percent of all
project funds never leaves American hands,
an ofhicial of the Agency [or International
Development informed me, A few of the
low-budget projects are doing well, he
sard—I{ishernes, crafts, torestry. But most
funds allocated to large, costly projects actu-
ally are spent on UL S, infrastructure, such
as consultants, technmicians, and equipment.

L 1
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OPHISTICATED DAKAR confronts
ems it long range. The city
sprawls at the tip of Cap Vert. Cool
ocean breezes and affluence buffer it
from the desiccation and poverty of the
countrvside. Dakar combines the elitism of
Paris with the partying atmosphere of a Ri-
viera resort, vel also is a haven for street
hawkers, beggars, and pickpockeis,
Dakar is the capital of African chic. When
Aubine, a smart Parisian, first arrived in the
city, she felt litke a hayseed amidst the exotic
billowing robes and ornate tresses of Dakar
women. An important measure of a man's
status, she was informed, is the beauty of
s wife. But | couldn't discern a wealthy

these prob

Senevambiar A Now and Futture Nation

All aboard who can squeeze ahoard
seems to be the rule as a train (left)
[earves the Mouride holy city, Touba,
after the end of the Great Magal, an
annua! [slamic pilgrimage lasting
several days. As many as half a million
followers of the Mouride Islamic
protherhood gather from as for away as
Paris to honor founder Amadou Bamba
Talibés, or followers, come to offer their
catiph money and gifts tm exchange for
biessings (below). In Senegal, where

0 percent of the people practice Islom,
such sects carry stgnificant pofitical
and economic clowut

They all were
glegantly garted—and beautiful.

"Dakar women are keenly aware of one
another," a women's leader told Aubine one
day. “Even if we can afford help, we are
very good at cooking our own meals, We
don't want our husbands’ eves to roam."

Fatou Sow, a researcher at the University
of Dakar, noted that Senealese women are
encouraged to obtain an education. “We
have excellent examples to follow—women
urists, doctors, professors, merchants,
even [emale members of parhament, and
minmisters. Of course, especially in the wil-
lages, the role of women is still greatly con-
trolled by men "

soclalite from a secrelary



Polygamy, permitted under Islamic law,
is another factor, according to Mrs, Sow.
*“City women don’t like the idea. I know I'd
find it hard to share my hushand with anoth-
er woman. On the other hand, village wom
en can sometimes use the extra help.”

For all but the very poor, Dakar has dis-
tinct heartheats, the African and the
French. By day the skvscraper-ringed Place
de 'Indépendance pulsates like Pans. Side-
walk cafés are filled to overflowing with
businessmen; students migrate from book-
stores to pastry shops. In the afternoon rush
hour irate drvers honk, secretaries scream
for taxis, and pendarmes blow whistles—all
to little avail

After working hours, Afrnca invades Lhe
city like a sigh of reliel. The Place de 'Indé
pendance is empty, In residential areas fam-
ilies relax, chatting softly outside their
homes, awaiting dinner. A French ambi
ence lingers in softly lit restaurants and
neighborhood theaters: by midnight it has
vanished. The beat of reggae throbs in a
few shops and discos, and tourists make
merry at beachside hotels, but their clamor

Brotherly leaders: Abdon Diouf {abowve,
at right), Senegal's president since 1981,
has fovored union of the two nations since
1e helped save the Gambia from a mulitary
coup. Gambian [eader Sir Dawda fowara,
left, hedges the question. Fabric worn

by a mother in Banjul offers a portral

of the two (facing page ). How interwoven
their nations will become—and how
guickly—remains uncertain
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doesn't reach city streets. Mostly, African
Dakar sleeps

A Senegalese cultural philosopher named
Joe Ouakam c¢ruises Dakar's streets on his
bicycle, musing on the passing scene. Goa-
teed and pipe smoking, he has little use for
the French veneer. “We're really an oral
people, we Senegalese,” he said to Aubine
and me, " But we're caught up in the French
maodality, the Napoleonic logic. ™

He pointed down the street. “Look at
those men. They are giued to their business
suits, glued to appearing French. You can
even tell where in France they acquired their
accents.” He drew on his pipe. “When we
think culture,” he went on, “we must stop
thinking about actors on a stage or httle
drawings in a gallery. That's not us, not Af-
rica. We must learn to dream differéntly be-
fore our country can succesd.” Joe Ouakam
laughed. “If I'm ever elected president, 171
transform the ministry of culture into the
ministry of imagination.”

EAR THE END of our long stay Au-
bine glimpsed some of that imagina-
tion. She wvisiled Saam Njasy, a
Senegalese village where former Peace

Corps volunteer Molly Melching was serv-
ing as a development counselor.

“"We took the slow, people-to-people ap-
proach,” Molly said. “We asked what they
wanted and waited patiently for the an-
swers. T he first step was to teach the villag-
ers to read in Wolof, their native fomgue,
Now, two years later, Saam has a health
program, vegetable gardens, a tree-planting
project, experimental cook stoves, and a
children's theater, all primarily financed by
the peaple themselves. ™

That afternoon Aubine heard elders from
Saam and neighboring villages discuss the
location of a permanent health center. Each
elder expressed his opinion. At the end
Sapam's old chieftain spoke softly, “'The 1m-
portant thing is not where but whether the
center is built. We cannot afford to fail if we
wish to keep our young next to us in our vil-
lages, With determination we will succeed!”

When Aubine told me of this, 1 was re-
minded of the old Wolof saying about how
the hunter catches the monkey. The key
wordsto remember, I thought, were Ndank-
ndank, *Little by little.” O

Nurfonal Cregpraphine, Angust (¥
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r YHE MOTH HUNTERS had been going into
the Snowy Mountains; the highest land on the
Austrahian Continent, for more than 4,000 years.
I '.'ll_"' n ring. when the fields of snow

dusies bloomed on I||I' |II-|.= -II1'| the smell ol J."_'.'.l.l" flled

the alr on warm nights
With
collected the moths by the thousancds and roasted them

sangaroo skins and fine nets of bark fiber, the

in hot ashes, They delighted in their sweet, nutlike fla.
var and grew [at eating them
On the rocky pinnacles where the bogong moths still

congregate in the spring, small streams are born from

rain and snowmelt. Through bogs of sphagnum maoss
the streams trickle down the mountains, and severa
ways merge on Cowombal . a lonely plain known
mainly to cattiemen. herealter, this solitary stream 1s
called the Murray.

From this inconspicuous birth at the southern end of
the Great Dividing Range, the Murray River flows
1,170 miles west, forming TI ¢ boundary between MNew
South Wales and Victoria 1 its lazy, ---|r-r.-|'.'i|'u- jour
nev it is joined by more than 4« |--J- n tributaries, includ-
ing the Mittn Mitta, the Ovens, thi tn-u.'.-ll'l-. Lhe
Campaspe, and |ii'-' Loddon from the south and the
Murrumbideee and the greatl Darling River from the
north. For its last 400 '.::LJu_~ the ""-fl.'.'r'l* 1'|-.r'.r«'-~ through
South Australia, cotting through deep Imestone can-
Yons, veshiges of anclent *‘-r=-1|||!||.-'. and spulling into two
shallow lakes and an 80-mile salt lagoon, The Coorong
And finally, through &8 maze of
river meets the Indian Ocean (map, pages 256-7)

I'he combined Murray-Darling 15 Australia’s greatest
river system. flowing some 2,300 miles from its head wa-
ters to the sea and draining 410,000 square miles, one-
seventh of I.r continént. By world standards It ranks
onlv sixteenth in

25 000 cubic feet & second, A sma

K W g { a =
shifting sandbars, thi

i ||:'_l||. .-||||| s BVEeETragEe II.II!II.'.1- i.- "Jul.'.
| fraction of the Ama-

ron's. Infact, onanvother continent, it would be worthy
of no special attention. On such & drv, flat iandmass,

Reining in for a break, cowhand Koy Sinclan
reflaxes in the Snowy Mountams, solurce of
Austrolia’s greafest river, the Murray
Nourisher and destroyver of land, the riv
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however, any river 15 a blessing, and the
Murray-Darling is a paragon.

The Murray provides the major portion of
all water used in Australia. Its basin 15 the
nation's food and fiber basket. Half of Aus-
tralia's grains, fruits and vegetables, meat
and milk, and cotton come from the area, as
well as 40 percent of the couniry's wool. In
the last deought (1979-1983), one of the
worst since BEuropean settlement, thé river

Im the high and mighty country

of the Snowy Mowntams (facing page),
riders cross the headwaters of the
Murray. Cattle are (eft {0 graze in
summer and are herded down before
the first snowfall in May, But grazing
i5 off-limiits in Kosciusho National Park
m New South Wales, where a (aie
Wirter SnoW Ros SUrp 1sed ‘-"”l'_-!“'-"'

and her foey (above)

iy
Ja

was the lifeblood of southeast Australia ®

Yet this river system 15 & CApPricious mis-
tress. Despite man's attemptsto tame it with
dams and weirs, parts of the Darling ceased
to flow at all in the last drought, and the
mouth of the Murrey silted over. Heawvy
rains, however, can easily cause it to spull its
banks and spread for ten miles overthead ja
cent countryside. Its essential character is
unpredictable. All life around the river has
adapted to this vanability.

I'he life cycles of native fish and water-
fowl are linked not just to seasons but to
flonds, when food is plentiful. And, to with-
stand the extremes of the climate, the shells
of zome indigenous plant seeds have become
50 hard that it requires the heat of a bushfire
to open them for germination

European man has hived along the river
for just 150 wears. And his shell is still
toughening

HEARD Sandy's truck pull in at the
homestead on the upper Murray, The
sun hadn't yet }l:*'1|-:.t"|'§ over the moun

tains. He had already been out to inspect the
stock he runs at the cattle station named
Tom Grogein

“BPlamn dingoes,” he muttered

In the back of the truck was a dead, man
gled lamb. Hardly a night had passed in this
lnmbing season that he hadn't lost one to the
dingoes or to the wild crosshreed dogs

*They seldom eat their kill; they just do 1t
tor sport, the damn pests

He gave the lamb carcass to his dogs

sandy Frickleton, alean man wilh bristly
red sideburns and blue eves, was born in
southern Scotland, the son of a miner. He
came to Australia in the late fifties to work
on the Snowy Mountains Scheme, a huge
hvdroelectric and irrigation project that di-
vierts the water of the Snowy Kiver west into
the Murrav.

But he soon traded his tractor for a horse
and taught himself to ride and muster cattle
At 43 he has never married, but Irom time to
time he hires jillercos (female station hands)
whao, he says, "work bettathan mena' times,
and make life a wee bit more interest’'ng. "

A jilleroo is one thing. Taking a8 woman

*Thomas Y. Canby told of ims drought and 11= 2_3
Lillion ol cost (o Australia in *El Nife's I 'Wind™
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writer into the mountains to bring down the
last cattle before winter is quite another. 1
asked him if [ could go along.

“I won't hold yvou up,” 1 promised.

He didn't believe me, but he didn't say no,

We headed out that morning with Rudd
Ross, whoisa part-time hand, and three kel-
pies, cattle-wise herding dogs. The sun had
taken the mist off the paddocks and turned
the grass emerald green. The drought had
hroken, and new life was returning to the
earth. At theedge of the property something
caught Sandy's eve.

“A brumby taken up with some o' me
MATres. , ..

A wild black stallion with a long mane
and sweeping tail strutted at the far end of
the paddock around six of Sandy’s mares.

Australia s
~"Wurray Rizver

S OING SOUTWEST we were stopped
G by d river,” recounted explorers
William Howell and Hamilton Hume
upon discovering the Murray in 1824
The Murray and Darling Rivers are the
major components of a system that droins
4 10,000 square miles—nearly the
combined size of France and Spain
Taking its own sweet time, the Murray
flows an average three miles an hour,
Some 350 bird and 28 fish species,
including the delectable Murray cod,
depend on it. The river, in infancy a modest
cargoining of snowmelt trickles, ends
without funfare. Forty miles from the
Indian Clcean, it dissipates into two large
lakes and an 80-mile logoon before staggering
over a series of sandbars to the sea.

2350

When he sensed us, he lunged into the forest.
“In the spring, afta' a hard winter an' poor
feed, is when ya catch 'em," said Sandy.
“Spect I've chased down near as many
hrumbies as old Jack Riley did in his time."

Rilev, an early manager of Tom Groggin,
was reputed to have been a daring horse-
man. A Svdneyv tailor, he came up to the
Snowy Mountains in the 1860s, not long af-
ter the “mystery” of the westward-flowing
rivers had been solved.

Hume and William Hovell crossed the
upper reaches of the main river, which
was later named for Colonial Secretary Sir
George Murray; Capt. Charles Sturt discoy-
ered the Darling in 1828. All hoped the

[N 1824 Australian explorers Hamilton
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rivers would lead to some great inland sea,
and feverish exploration continued into the
1850s. It yielded no such prize, but reports
of excellent grazing land touched off a
pastoril boom.

Riley was among the first cattlemen to
regularly use the high country in the Austra-
lian Alps for summer grazing. He loved to
chase brumbies and once dived his horse
over acliffinadaring ride. The featinspired
bush bard A, B. “Banjo” Paterson's famous
poem, “The Man From Snowy River™:

Therve was movement af the station,
Sorthe word had passed avound
That the colt from old Regret
had gol away,
And had joined the wild bush hovses—

ke was worth a thousand potind,

So all the cvacks had gathered to the fray,

All the tried and noted riders
From the stations near and far

Had mustered at the homestead
overnight,

For the bushmen love harvd riding
where the wild bush horses are,

And the stock-horse snuffs the batile
with delight. . . .

Sandy’s horse pricked up his cars, eager to
givie the black stallion chase, but the bush-
man reined him toward the mountains.

“Wot today, Pie."

The trail narrowed. The Murray soon
flowed a hundred feet below us; a clear
stream 25 feet wide, through steep ridges of
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alpine ash, peppermint trees, and thick tan-
gles of blackberry bushes.

Sandy could sense the slightest clues—
broken twigs, missing bark, patches of torn
earth—to the missing cattle, I began tothink
he could smell them. With a sharp whistle he
dispatched his dogs across the ridges; they
seldom returned without a stray cow or calf,
barking and nipping at its heels.

By the end of the afternoon we had col-
fected more than 60 cattle, docile now, as if
they knew the snows were coming and
they'd be better off at Tom Groggin.

Night fell as we crossed the Murray. The
wind picked up and sent a chill through me.
“Some nights it's so cold,” said Rudd, “you
have to put your words into a frying pan to
warm them up.”

The cattle safely down from the moun-
tainz, we galloped back to the homestead,
through stréams, up banks, across stretches
of open helds under the stars. Soon 1 could
se¢ nothing but the white tail of Sandy's
horsein front of me. A rock ora wombat hole
would have brooght me and my horse to the
ground, Cattlemen first learn to trust their

horses. And so that night did 1.

Murray Valley attracted men from
vdney and other coastal towns. Gaold
lured them as well. Edward Hargraves, an
sdventurous Englishman, discovered the
first glimmering grains in a tributary of the
Macquarie in 1851, and within a vear finds
south of the Murray started one of the great-
est gold rushes the world has ever known.
The decade that followed, a time of high
expectations and dashed hopes, created a
breed of strong-willed men determined to
master their own destiny. Their rebellious
spirit marked the beginning of Australia's
cfforts to become an independent nation.
Gangs of horse-rustling bushrangers
sprang up in the Murray Valley, but none
achieved the notoriety of voung Ned Eelly's
band. Of an Irish immigrant family living
south of the river, Ned was tall, handsome,

: r YHE FPROMISE of fertile land in the
S

a champion boxer, and a snappy dresser.

In a three-day raid on the town of Jeril-
derie in 1879, the gang locked the police in
the jail, theén proceeded to rob the bank and
put on a display of horsemanship for cheer-
ing onlookers before riding out of town. For
their final stand at the inn in Glenrowan, the
gang forged plows into suits of armor, After
a fierce 12-hour battle, all were dead except
Ned. He survived his 30 wounds, only to be
hanged months later in Melbourne.

Before the hangman adjusted the noose,
Ned said, “Ah well, I suppose it has to come
to this. Such islife." He was 25.

The land south of the Murray around
Glenrowan is the center of "Kelly country,”
and visitors crowd the Kelly Museum in
Benalla on holidays. Clearly Australians
won't let the Kelly legend die.

"A small farmer was nicknamed a ‘cocka-
too' or ‘cocky’ because, like the bird, he
scratched a living from the ground,” said
Professor Geoffrey Blainey of the University
of Melbourne, historian and author. “His
dream was to be his own boss, and he mis-
trusted authority. Ned embodied that spirit.
He outwitted the police for 20 months and
sometimes made them look ridiculous.”

The cocky spirit is kept alive today by
Australia’s most beloved song, about a vag-
abond who steals a sheep and rather than be
caughl commits suicide:

Up jumped the swagman,
sgrvang indo the billabong,

“You'll never catch me alive,”
said he,

And his ghost may be heard as vou
pass by that billabong,

“Who'll come a-sealtging Matilda
with me?"

settled the Murray basin soon got their

taste of the capricious nature of the riv-

ers. In 1832 a great flood burst the banks of
the Murrumbidgee and wiped out the origi-
nal village of Gundagai, drowning 89 of the

: ' VHE ADVENTURQUS cockies who

Hefting a hundred woolly pounds over a stockyard pen, Murray Monk sorts
sheep at Swan Hill's municipal sale yards. The advent of the paddle steamer in the
mid-1850s reduced the cost of shipping wool. Today pastureland in the Murray

basin nourishes holf of Austrulin’s sheep.

The Land Where the Murray Flows

261



High-yield harvests are the watermaork
of the Murray basin, source of eight
hillion dollars tn agricultural iIncome—
nearly half the country's production. In
Barmah Forest, river réed gums are saw i
into croastics (below). Because rrmgation
has disrupted seasonal flooding vital to
the tree's life cyole, logging is now
reduced. Janice Kernich serves tea to
husband Rex (below, at left) and helper
Paul Gribbs on thetr rice form near
Deniliguin. The region will produce

940 000 tons of rice thizs year

town's 250 people. Droughts, which ol
lowed with relentless regulanty, were even
more devastating

Irnigation began tentatively on both sides
of the Murray in the 1880s. The Goulburn
Weir was built in 1890, opening 773,000
acres of fertile land; the Hume am, bult in
1936, impounds an inland lake six times the
size ol Svdney Harbour, Recently complet-
ed Dartmouth Dam, which is even larger,
has, so far, assured the flow of the Murray
evien in droughts.

Irfgation communities expanded drea-
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salinity endangers a gquarter of the land near
Shepparton, in the Goulburn Valley, a cen-
ter of Victoria's lucrative dairy industry

Henri Vegter, a farmer from Gippsiand in
southern Victoria, put his hie savings into a
dairy farm 20 miles from Shepparton and
moved there with his wife and young chal.
dren a few years ago

“That first winter was one of the wettest
an record, and the salt in the rising waler
tahle destroved 15 feet of good pasture a
month,”™ he said. “I'd see the gray fingers
moving across the green paddocks—and
smell them. It was like rotting seaweed.

“A lot of farmers at first didn't want to-ad
mit they had a problem with salt, because
their property values would fall.”

Vegter organized 26 of his-neighbors and
succeeded in getting a commitment from the
government of Victona to put 1o a million-
dollar drainage scheme. He has survived by
cutting down his herds, leasing land, and
buving feed. He's worried. Will the drainage
schome workry

Vegter hit his lower lip. “They say it will. ]
don't know. It must, "

Other efforts are |':'|:'jﬂi.r. mMAGe Lo COEME with
the salinity problem in Victoria and New
South Wiles, but some fear that the Murray
won'l be a viable nver in 50 years. Upening
of new irrigabion areas has been sharply cur-
tailed, and for the first time many Austra
lians question whether irrigation is essential
to the development of their dry continent
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en a toll on plant and animal species depen-

dent on 1ts vanable rhythm, notably on the

majestic river red gpum. This towering,
mottled-bark eucalvptus grows along the
length of the Murray and has become its liv-
ing symhbal

The red gum may live as long as 1,500
years, but a spring flood every two or three
vears is essential for germination of its seed
Too much water is as critical as too little,
and haunting pravevards of dead trees soon
Appear as water = impounded after the com.
pletion of each dam. In the beautiful Bar
mah and Millewa Forests, the Murray's

greatest stands of red gums, thousands of
acres of trées have been lost

WHUCA'S EMERGENCE as Aus-
 tralia’s largest inland port in the
4 18605 was due in part to its proximity

to the Barmah Foresi, whose sturdy red
gums made excellent timber for paddle
steamers. Hut maostly it had to do with its
strategic location at the juncture of the Mur-
ray and Campaspe Rivers and the tenacity
of Henry Hopwood, a freed convict who set
up a cattle crossing there in 1853, Three
vears later a paddle steamer landed at Hop-
wood's Ferry (or Echuca as it was called by
then), carrying Chinese miners on their way
to the Bendigo goldfields. The quiel crossing
soon became the port through which the
th ol inland Australia passed. In 1864
the ratllroad reached Echuca from Bendigo,

Wi

In temporary guarters, an Aboriginal fomily
[left) near Swan Hill awaits completion of
govermment housing. Large Aborimnal
papuiations once flourished near the river until

contact wirth European settiers brought disease

ks & -t = » " - WL -
and hloodshed, devastating native cormmunities

I'n several areas oncestral river land has been

restored to Aboriginal control. This child ducks

rain af @ Berri rodeo
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L.arly Van at
ke Mungo

CF THE SANDS OF TIME near Lake Murngo
1 cantain bone fragments (left), remnants of
an Abpriginal hearth perhaps 25,000 years
old. Sevienty miles northeast of Mildura, the
dry take bed vwas once part of the Murray
Darling system. In 1968 an expedition, led by
geologist [im Bowler, discovered the bonesofa
young woman. The charred remains, known as
Mungo I, are 26,000 years old, the oldest
known example of ritual cremation. At the
Australion Nattonal University in Canberrg,
Bowler (below, at right) contemplates the
restored skull of Mungo I with two colleagues,
Alan Thorme, center, and Rhyve Jones, who
documented the findings. The thin, almost
contemporary-loaking Mungo skull contrasts
sharply with tiick, 13.000-year-old shulls
found at sow Swamp, another Murray basin
sife. [he differently shaped skulls lead some
scientists to theorize that at least 50,000 year
agoe two separate migrations recached these
shores. in 1974 a complete male skeleton,
Mungo I1I, was excavated (right). The pinkish
shidow ground the 30.000-vear-old skkeleton
inilicates that the body was covered with ocher,

dvidence of anothear tvpe of mitual burial
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linking the river system with Melbourne,
At that time Australia had surpassed (e
many and Spain as the prime supplier of
wiool to Great Britain, Outback stations sent
their wool to Australia’s coastal cifies over
poor roads by slow, uncertain bullock
trains. Paddle steamers changed that over-
it. The river system, navigable over
3,500 miles, became the inland highway
(zraziers built permanent homes and in-
creased their flocks. And paddle steamers
rought supplies and luxuries to the stations

Nig
=

flour, tobacco, tea, beer, curry powder,
galvanized iron, sewing machinges, planos—
helping to tame the outback. Women soon
followed into what had been prnmarily a
mian's country

letween 1860 and 1880 the population of
Echuca swelled from 200 to 4,800. But the
ratlroad, FEchuca's ally, soon became 1ts bil-
ter enemy, extending farther and farther
into the Murray basin and cutting off centers
servied hyv the r'r‘.".'l"ll'..lllil.

I'n.":. i Il:'l'-. i '|||_ Il '-. i*1 .'lrll.' WALLe: :1 1O presarve
a bit of its history here,"” spid Mrs. Helen
Coulson, manager of the port of Echuca

Mrs. Coulson iped found the local
historical society, which spearheaded the
town's efforts to restore the wharf area and
bonded stores, and reopened Hopwood's
Bridee Hotel for meals. Echuca. whose fHEI3-
ulation is now 8,400, also acquired two old
paddle steamers, the Adelarde and the Pe-
DPERIEY (DARES 204-5)

Refitting the old paddle steamers or build-
ing new ones has béecome a hobby of Murray

enthusiasts, and more than & dozeén of the
eraceful, flat-bottomed boats are back on
theriver. At the height of the nverboat davs,
e Mur

ray. Now there are close to 800, mostly plea

200 te 300 boats were registered on t

sure craft, including a large fleet of
houseboals in South Australin

Echurca shipwright Kevin Hutchinson, a
tall, strone man in his 40s, rolled a bit of oa-
kum on his knee and then pounded it with a
mallet and caulking iron between the red

gum planks of the Adelaioe

“Work at about a half inch at a time, driv-
g the oakum back on itself,” he told his
apprentice, Andrew Cook, 19

“Ah, ves,” said Andrew, who was caulk
e the boat beside him

[hen, vou marry the oakum at the butts

Crive and toke. (rrigalion sprinikier

green fodder aoreage (above) necr

Narrung. Sut careiess trrigation
cambined with poor drainage, has
unleashed a flood of salinity problems as
saline _!'-'L."ul valter rises near the :-'|."T'---:.-.'
ard deadens fields. In Victoria alor

somue 250000 acres have succumbed
[eaving farmers [k IL""l.'.l -.r'l'gl'H*
Wikl barren satl 1-'1 ¥
save Gibgon, who lost 160 of |':i:-.-' 2,300
acres: “ st turn your back and leave.”
Severul desalination programs have been
implemented, but a tng-term soiution

FEMIIns etusne. An I.-!|III'T|'”!|J-I STICEE

Each state governs its own strefch of
river; federnl control 1s negligible, “It's in

the lopz of God and the |"l-.I|-I|I-."-i ik " e

farmer told the photorrapho
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hke this . . . " said Kevin, snaking the na-
kumin an S shape from the end of one plank
around the bottom of another.

“Ah, yes?” Andrew paused and watched
the shipwrnight work.

For three years Kevin had been restoring
the Adelaide, atowing steamer that worked
for most of her 119 vears in Echuca's timber
business. Last fall, finally, she was hack on
the Murray to zerve the tourist trade.

Kevin learned his skill from some of the
greal caplains on the river who still live
downstream in Mildura and Mérbein.

*The river is a mighty stream to us. It is
evervthing, " said Paddy Hogg, a trim, ener-
getic 72-year-old, who in the 19305 was the
last riverman to trade woaol on the Murray
“"We knew if we had a bomt on the river we
could always make aliving and always have
a place to live. There were fish and game on
the river and sunsets vou'd never forget. Ah,
it was a beautiful life, "

town of Mildura, it is an intruder in
the dusty outhack. The red, sandy
loam produces mainly oddly shaped dwarf
cucalypluses called mallee; for which the
vast region from central Victoria and New
South Wales to Western Australia is named.
Here temperatures range from 25 o
120°F, and sand dunes 30 feet high, pushed
by a relentless wind, swallow roads and
bury trees, Small marsupials can survive for
long periods in the mallee on fluids they in-
gest from insects and seeds. The Aboriginals
would cut the roots of the mallee into short
pieces and let them drain overnight. By
morning they had enough water for the day
They also ate the fruit and roots of garland
lilies, lignums, and kangaroo apples, and
hunted possums, kangaroos, wallabies,
snakes, and emus
A 19th-century journalist, however,
called the mallee “a Sahara of hissing hot
winds and red driving sand.” and many
looked to the Murray to make life poassible
there. One who dreamed of an oasis in the

BF THE TIME the Murray reaches the

desert was Alfred Deakin, president of a
Royal Commission on Irrigation and later
Austraha’s second prime minister. He in-
spired two Canada-born U, 5. irrigation en-
gineers, Georgeand W. B. Chaffey, to come
to Australia, and in 1887 they began to de-
velop the land around Mildura and Ren-
mark as irrigation settlements.

“Few people remember that the yabbies
|cravfish] undermined the earthen irriga-
tion channels and water seepeéd out. The
pumps broke down as well," said Freda
Antcliff, granddaughter of J. J. Lever, one
of the early settlers,

Lever was a newspaper editor in Lanca-
shire, England, who brought his wife and
four children to Mildura in 1860, The first
apricot and peach trees they planted weren't
suited to the soil, and what little fruit they
did produce had no way of getting to market
in the drought= of the early 1890s.

“They lived in a one-room house on ten
acres, and often all they had to eat those first
vears were dried apricots—and rabbits, if
they were lucky enough to shoot one,” said
Mrs. Antcliff, in the comfortable parlor of
her home 1n the center of Mildura., “My
grandmother Susannah suffered a mental
breakdown during her eighth pregnancy.
she lost her memory, They put her into an
institution in Ballarat in 1895."

Banjo Paterson's contemporary Henry
Lawson addressed the anguish of those early
s¢ttlers in his poem "Past Carin' ™

Chur fivst chald took, in davs like these,
A evwel week in dyin’,

All day upan her father's knees,
Cr om my poor breast Lyin',

The tears we shed—the pravers we said
Were ateful, wild—despairin'

e pulled three through,
and buried fiwo

Stnce then—and I'm past carin’

George Chaffey, bankrupt, returned to
Californiain 1897, but W. B. staved, work-
ing in his vineyvard. He eventually saw the
success of the settlements, whaose districts

Transplanted to Mildura from their native, war-torn Cyprus, 82-vear-old
Ramadan Hakmen and his wife, Rohme, 74, sometimes pick grapes on their son-
in-law’s farm to pass the time. Loss of the familior is difficult, but family ties
strengthen. The surrounding area is the major source of Austratio'’s dried fruits.

The Land Wheve the Murray Flows
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today produce much of Australia’s citrus
and grapes. Both Mildura and Renmark
have wide tree-lined avenues, and names
like Pasadena Grove and Rio Vista Park
recall the Chaffeyvs' Cahforma assoca-
tions. The area boasts more sunshine
than Queensland's Gold Coast and has a 50-
milhon-dollar annual tournst business
Todav's settlers—Italians, Greeks, and
Yugoslavs who migrated to Australia after
World War 11, and recently arrived Viet-
namese and Indians—have their own share
of hardship with the troubled fruitindustry.
Australia’s export market in canned fruits
callapsed when southern European nations
joined the Common Market. In the past
ten vears frurt production has fallen oftf 50

AR

percent and several canneries, despite mas-
sive government assistance, have had trou-
ble staving afloat Discouraged growers
have pulled up hundreds of acres of trees.

VIROPEANS SETTLING in Austra-
lia consicdered it their duty to claim
the land and make it, in their terms,

productive. Early contact with Aboriginals
in the Murray Valley was often character-
ized by violence and bloodzhed, and within
50 vears of the white man's crossing of the
Great Dividing Range in the 1830s, the na-
tive communities were effectively de-
stroveed. Aboriginals who didn't die by the
white man’s hand or from his diseases had
little choice but to live in settlements at the

[
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National Geographic, August 1985



outskirts of towns. Whatever skills they
learnad from their new masters were never
¢nough to grant them more than an inferior
Status 1n sociely.

Evidence has come to light that the Mur
ray basin supported a large Aboriginal pop-
ulation some 30,000 yvears ago

About 70 miles northeast of Mildura, on
an ancient distnbutary of the Murray-
Lhairling system, are a seriesof lake beds that
dried up during the Ice Age about 15,000
vears ago. On a geology expedition in Febru-
ary 1968, several scholars from the Austra-
lian MNational University digcovered on the
southern end of one lake, called Munego, the
skeleton of a 20-vear-old woman, Radiocar-
bon dating placed the age of the bones at
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20,000 years, and togelher with subsequent
finds pushed previous dates for the occupa-
tion of the Australian Continent back almost
20,000 yvears.:

*The body was burnt, the banes broken,
and the remains burnt again, sugpesting
some bunial ceremony,” said Dr. Rhyvs
Jones, an anthropologist who was on the
expedibion. “Itisthe world's oldest evidence
ol niual cremation.”

Yet another skeleton, 30,000 vears old,
unecarthed nearby, was covered with ocher
Anthropologists believe this represents an
Interest in art among Australia’s first people
as early as the Stone Age artists in the caves
ol France, 20,000 to 27,000 years ago.

Remains of mussel shells, fish bones,

Rustling up grub means literally that
for Peter Beattie {abowve), captain of the
(rem, a paddle-steamer restourant where
nis griflled witchetty grubs “have a nice
rutly faste,” the photogropher avows

Jean Cormish (left, from left), Dulcie
povoe, and Vera Tucher preserve peaches
o Denefil a historic Berri mtiseum
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Ruffled calm preets the Prowd Mary, & tourist boat cruising the oliff country south

f Swan Reach. But the quiet belies the river’s quuck-change artistry; Flood

and Versa

e stone tools indicate that tha man's. whereas later skulls discovered inthe

Mungo people lived well on the lakes, The Murray Valley at Kow Swamp, dating from

warvested large quantities of fish 20,000 9,000 to 13,000 vears ago, were heavy and

L] .

vears hefore man first domesticated animals  thick with large brow ridges and sloped {ore-

and cultivated helds. Giiant Rangaroos ten heads, How could these two very different

PLALS A5 higasrhinos ol exisl 5o close Lopal her? Where did
shared the lakeside with the Mungo people:  they come fromr

“The Australian Aboriginal has been What we are piecing togelher i< that the
written off as ynimaginative and dull, but  thick-skulled Kow Swnmp remains resem

.|I1-

eir wayv of life  bleskulls found in Java, and that the Mungo

feel tall and oLher marsu

these discoveries shaw that t
was admiaral 1Y sulled 1O thislr fnRvIron people have skulls almost entical 1o t hinse
ment,” Professor John Mulvaney, authoron  of early man in China from the same peri-
Australian prehistory, has said, “Theyused od,” said Dr. Alan Thome, a paleoan
the land more sensil ,, for 40, 000 VEArs than LAy alogist with the Australian National
have many Europeans in the past 100."

What astonished anthropologists was twoseparite migrations to Austrahn al least

Unmiversity. “It 1= possible that there were

that the skulls of the Mungo people wers 50,000 vears ago, when water levels of thi
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landmasses no more than 100 miles. A ham-
hoo raft could have made it. If this is true.
they would be the world’s first boat people.™

N YVHE MUDDY DARLING is nick-
named “tea with milk"™ and the some
what clearer Murrav "“tea without

milk. " The two finally meet just above the

Wentworth boat lock. They travel side by

siae for-a quarter of & mile, two distinct

streams, as If needing time to get used to
each other. Then, tumbling down the zates
of the weir, they emerge from the foam and
turbulence as ane river

On the last part of its journeyto the seathe
Murray is alone as it wends its way through
South Australia

Al Waikerie the river abruptly enters a

The Land Where the Murray Flows

drought, and horardoos currents gre realities. Maker and breaker of promises and
dreams, the Murray, lthe the land it traverses, can be restrained but never tamed

mmestone gorge. Cne blustery winter dav I
went soanng in a sailplane over the cliffs
with champion pilot Sue Martin. “Powered
flight is the best means of transportation,”
said Sue as we cut loose from our towplane,
“but sparing 15 the best sport.™

Waikerie 15 an Aboriginal word meaning
“place of manywings, "and undoubtedly the
area’s first people noticed cagles and peli
cans catching thermals off the cliffs. In 1937
a soaring club was founded here, and the
river has become a favonte spot of gliding
enthusiasts from around the world. From
the air I could see fields of vines and citrus
groves hning the river—and ending sudden-
ly where irngation stopped.

“The river provides us with contrast,
shifting patierns of cool and warm air, "™ said



Sue. “That makes things more interesting.™
This particular day a choppy 40-knot
wind made things very interesting. 1 tight-
ened my shoulder strap to keep from bounc-
ing against our cockpit cover. We decided
not to take another pass over the cliffs.
From Waikerie the magnificent limestone
cliffs continue 150 miles downstream to
Mannum. It is one of the most beautiful
pétrts of the river. Rich in marine fossils, the
cliffs rise more than a hundred feet above the
river and range in color from pale vellow to
deep ocher. The area’s early settlers built
homes of this sturdy cliff stone and fitted
them with galvanized iron roofs and wide
verandas for shade in the hot summers,

IKE A CHILD last in line for a bath,

South Australia must use the Mur-

ray after its big brothers, New South

Wales and Victoria. Turbidity, salimity, and

pollutants increase steadily as the water

moves downstream. Being the driest state in

a dry continent, South Australin is even

more dependent on the Murray, which in

some years supplies as much as 87 percent of
Adelaide’s water.

“South Australia is like the Mexico of the
Colorado River system,” said Keith Lewis;
chairman of the state's Engineering and Wa-
ter Supply Department. “We get about the
volume and quality of water Mexico does
from the Colorado River. The Mexicans
threatened to goto the international courts if
the United States didn't clear up the water.
Unfortunately, we don't have that kind of
leverage.”

Management of the Murray is in the
hands of four different government commis-
sions, and each of the state bureaucracies
jealously guards its power. Atone time, cus-
toms posts were set up along the river, and
New South Wales and Victoria were virtual-
lv separate countries. In 1917 the River
Murray Commission was established to
keep its hand on the tap—deciding how
much water would be let out of the storage
system. It now also monitors water quality,
but policing powers remain with the states.
When water 15 scarce, there is a cry for a
stronger governing body on the Murray, and
it usually comes from South Austrahia.

From the cliff country the river winds
through lush pastureland and then spilis
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into two shallow lakes, Alexandring and Al-
bert. South of Lake Albert, water is trapped
in a lagoon called The Coorong, which ex-
tends 80 miles down the coast. The lagoon
fluctuales in salinity with the seasons and is
renowned for the large number of waterfowl
that gather to feed on water plants, and for
the good fishing. During the last drought
both duck and fish populations thinned dra-
muatically because of reduced flow of fresh
water from the Murray.

Zoology students from the University of
Adelaide on a field trip gathered around a
lifeless yvellow-eved mullet in a shallow pond
halfway down The Coorong. There was no
apparent damage to the dead fish.

“Salinity?" said one of the students.

“¥Yes, 1 think so," said graduate zoologist
Lance Llovd.

For several hours the students waded
through the pond dragging nets, and the
only signs of life were a few small fish called
hardyheads, which can tolerate up to three
times the salinity of seawater.

“Why can't some flow from the Murray be
guaranteed to keep the ecology of the lagoon
viahler" asked student Andy Davis.

“Evervone wants water from the Mur-
ray—and the fishermen are down the list,"
said senior lecturer Mike Geddes.

A Victor Harbor fisherman, Alastair
Wood, took me and John Parsons, of South
Australin’s Engineering and Water Supply
Department, to the tip of the Younghus-
band Peninsula. By truck we drove across
the sand until the dunes ended—and we
were at the mouth of the Murray, barely 300
feet wide and almost shallow enough to
wade across, It wis an isolated place where
terns nested undisturbed. The Murray be-
gins and ends out of sight of man.

“How do you think the state would re-
ceive a proposal to increase fish breeding in
the estuary?" the fisherman asked.

“I think we would be very open to the
iden, if vou could guarantee the benefits,”
said Parsons. "If we spend ten million on this
project, can we get back 15 million "

The men talked on about how they could
further harness the river for their benefit.
Meanwhile, the sands were shifting and the
dunes were being eaten away under our
feet. True to is nature, the Murray was
changing. ]

Nationdal Geographic, Augast 1985
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' Geographic News Service:
journalism for journalists

E KNOW from vour letters that our
magazine goes on vacation with you,
together with a few books and certainly a
map or two
Other Society vaoices will be going along,
too, although you may nol notice them as
such. Snap on the radio while you sun on the
beach, and vou may hear the bartone voice
of Bob Radcliffe interviewing Mike kd-
wards, just back from Nicaragua, or Allen
Boraiko sizing up the harardous waste men-
ace, or Georpe Stuart de-
scribing the opening of an
early Mayva tomb. /
Pick up the local news- .[.(
paper, and over break- el
fast you may read about A4

news, reported to our members in the pages
of the magarzine, reaches a wider public
through the News Service,

Last winter, for example, when archaeol-
ogist George Bass announced at a News Ser-
vice press conference his discovery of a
Bronze Age shipwreck off Turkey, s story
was printed by 653 newspapers and periodi-
cals read by 50 million people.

When Emory Kristof 's remarkable video-
tapes of the wreck of the British ship Bread-
albane under the arctic
ice reached Washington,

they were on the evening
:| news telecasts of all three
/l P O I N I major networks within a
== ATIONAL GEOGRAPHIC SOCIETY tew days, . )
Because our News Ser-

slave-making ants, what n"u

wind chill is, how rural

America was electrified, why Iran and Iraq
suffer a traditional enmity, how the Inter-
state Highway System came into being, how
much real estate in the United States is
owned by foreign investors,

(r the article may be one in the special
“Compass Point"” series on the effort toclean
up Chesapeake Bay, the world's ten hottest
horder disputes, the history of Maronite
Christians, or life in Soviet Central Asia

Or one of Barbara Moffet's YLife After
000" series that describes how we will earn
a living, where we will live, how we will
farm, communicate, and travel in the not-
too-distant future,

This very public voice of our Soclety 15
that of our News Service, which addresses
directly the millions of readers of 1,500
newspapers and periodicals whose editors
have asked for this free service, and the mil-
lions of listeners to the some 250 radio sta-
tions that regularly broadcast the featore
programming named "Horizon" over the
Associated Press Radio network.

Over the vears names like Cousteau,
Leakey, Goodall, Ballard, and Bass have
entered the household vocabulary because
what they did and do makes news. That

vice deals in matters of
moment—and its telephones are always
ringing and photographs and maps are be-
ing rushed off to the wire services—it 1s easy
to forget that it 1= one of the oldest divisions
of the Society.

When Ddrector Paul Sampson and his
staffof ten prepare each week the interesting
and accurate features on timely topics of
seopraphic interest, thev are harking back
to the beginnings of the service more than 65
vears ago in World War 1, when names and
places like Chiteau-Thierry, Belleau
Wood, and Verdun suddenly became of
great interest to the home front and required
“the dissemination of geographic knowl-
edge.” That was more than 16,000 news fea-
tures ago. Since. then many other names
have flooded through current history and
demanded attention and explanation

“We will never run out of material,” Paul
Sampson says, “We are one division that al-
wavs looks forward to change.” And, judg-
ing by the response we get, millions look
forward to reading about it.

o Y
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In August on Nickelodeon Cable TV: National Geographic

EACH SUNDAY'S PROGRAMMING IS REPEATED THE FOLLOWING SATURDAY FROM 8-11 P.M. (EDT)

Sunday, August 4

oD CUARDIAN OF THE

EVERCLADES

35 -vear-old environmentalist
Marjory' Stoneman Douglas

champions the cause of
Torwda's Everglacles

*S:5THE MILAR REAR
Northern monarchs foam wild
on an Arctic siand

*5i4K WATEH—
A FHESH Lk

Walter Sigl swims among
piranhas wnd walks ander ice
pursuing his hobby of
freshwater filming

*litd 5 ON ANGEL S WINGS
Two hold hang-glider pilots
mnd A parachutist gain a

bird s-eve view of the world's
highest waterfall, in Veneruels

STE FUNFELS UF PALENML)
Lovingly crafted wooden
puppets, made in Sicily’s
capital, wage wir in the
ielpnd’s theaters

Sunday, August 11

*ni0 TAQUILE ON TITHOACA
Ancient Inca tradition: endure
an thiz Peruvian island, where
descendants still handwesve
Colorful clothing and
jarticipate in communal
rovernment.

s iE SONG DG

A ten-vear study in Yellowstons
Nationel Park presents
fascinating new film of the life
cvcle of the COVOLE

" o8 VIDAL IN YENICE
Author Gore Vidal presents an
affectionate ook al the history
and people of his native city

Y0 ANCELS OF WAR
[he prople of Papus New
Lruines share vivid
recollections of thelr part in

World War 11

*TI45 AVALANCHE INSTITUTE

=wiss sclentists identily danges
paipies andd atbempt 8o free
thém from this moving mennce

Sunday, August 18

= R0 TORANADG ALLEY
Storin chasers canvas the Great
Flwins in search of tornadoes

*RI1F AMATEUR
NMATURALIST

Geerald and Lee Durrell visit
Frances{ pmarges, o
marshland rch in wilidlife

*545 BRIMIKLY ™

BRI

The dramatic, often tragic
history of the construe ion

of the bridge unfolds

-..r.“_.m SILEGNATURES OF

F'HE SOUT

Tattnoing—aone of the ojdest art
farmes—prodduces sprectaculas
images workdwide

PTIIS MASTERS OF MURAND
Modern glassmploers 1ny
Muranog, Itily, perfect their
delicate g

# =45 MOHAWERS HIGH UP
Indians help build Now York

Citv's akvline

Sunday, August 25

500 INTERFLAST

American medics in Peru BMaire
technology and expertise with
lncal doctors

*5:15 THE

SHRIMF FISHER

A lyncal portrart of a Dutch
fishernmian at work in the
Meetherlands’ Waddenzes.

* 545 SHADONYS IN THE
FOMREST

[n Rwanda's mountains man
and gorilla learn to coexis

sh:ig LIFE BY THE
FINUERTIPS

A free climber scales vertical
rock With hare hands and feet

=0 AUSTRALIA:

THE TIMELESS LAND

A clissic National Geographic
apecial explores the wonders of
down under

*+i48 LAS FALLAS FESTIVAI
satirical plester figures parade
through Spain’s Yalencia

EE EXPLORER

on Sundays:

5 p.m. Eastern

4 pom. Central

A p.m. Mountain
5 p.m. Pacific

and Saturdoys:

8 p.m. Eastern

7 pm. Central

G p.m. Mountain
8 p.mi. Pacific

NOTE: Some Pacific
time zone subscribers
receive EAPLORER
4 p.m. Sunday, and

5 p.m. Saturday,
Consult local

listings or coall

vour cable operator
for confirmation.
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RCA BRINGS ITALL INTO FOCUS

THE SMALL WONDER, AMERICA'S #1 VIDEO CAMERA.
NOW HAS AUTO-FOCUS AND INCREASED LOW-LIGHT CAPABILITY

Lasi year, RCAS Small Wonder Comeaon ook
the video world by storm. And no wonder—
its combinafion ol compac! size and special
feciures wos unmatchabiel This year's model,
balieve (hor not, is even betler We've odded
anim . 50lid shale imoger, oulo-focus
and 10 lux low light copoatility to Srmoll
Wonders other remarkabibe leatures” Like

:

\

'-_'l-

automatic white balance, insiant review,
power aoom and on amazing weight of 2.2 b,
O course the Smoll Wonder will still aftoch
o most any VHSVCR, porioble or fable
nmaLAr-dil‘HHlunuh'rPﬂ:ed iece ol

g:g aquipment, Add it oll up, and the
Iwmmdmmmua I, ViBry
SIS0, 10 ho copoatiiity e 28 5

/I
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TECHNOLOGY THAT EXCITES THE SENSES.
Srrull Wiondle 13 o regpsienad rackercari of RCA
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lestpned by a compurer, whach
PP Cetermuine the e e of
Thee resalr? Lnuswal comfon
tor passengers and an el lgend
placement of drivesr s controls
S0 0s apparent that sehile
e dioes odter you hw

PRLSSETTRCT cOdTuieaet, 11 s redlbvn

a tvpcal sechin. Its oo lGoks

precise Pandling, and advanced

R 1T anvihar 2 Dot ovptcal

which makes Ford Tempo a
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Lty is Job 1 A 1984 surves
established that Ford makes the
bzss-boilt American cars This s
ased o an average of problems
reported by oswvners in the i laly
S rrioanrhes ot POsE-19 A e leds

destened and bailt in the |

Lot woatether — Buckleam

Friee Litctime Service Guaraniee

is available ar parncipating Fond

Have you driven a Ford...
lately?
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WITHOUT It took me much longér than usual to read the
LEAVING HOME May 1985 magazine, All the feelings came back

that | thoueht had been washed away by teiurs on
araw January day this year, A sense of duty had

all TOLL FREE: 1-800-AFG-INFO e wd i IS : . : -
H-AFS-INFU finally overcome my dread of appr '-|.l.-||.I".._ that
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EKEHAHGE PROGRAMS Wialking past the names of so many friends, ]

a3 B Sardot, NxY NY 10017 reached panel 1E. I found his name, the first of

DO ALy I know on those Panes It had been 2

| wearstothe day since that minor skirmish outsios

Hogt a foraign student for a '.-"--'" [ BUITYINar

== — e = some insignificant villnge near ""n.-ll.: Ee

he single name didn’t have a footnote. N
nention of Rhodes scholar ""1'-'- mention of his
ek r|':||.||.1r-| launting debate skills. No mer
tion of his deep-felt respect and affection for the
Vietnamese people. No menbion ol o=t potentisl
for this nation, Just three words etched in

cold. black, granite panel Willissn Allet
illiam Alle

Washington, [h. T

“To Heal n Nation™ told that two men from Jack
sonville, llinois, walked 218 miles [in support of
the memorial] but did not list their names. 1 in
juired and found out the former infantryman
was Junior Wyatl and the former paratrooper
was kim Splain. | am proud of their efforts
Lamara MNewby
Tacksonville, Ilino

]'_ WO |__-_-'_ ANy oM r_-:-r 0T the [l 1T IE CRUSES sOIne

{ us who were there to be reminded Of 1L, you

would not mention the war in Vietnam. Pleas:

go for it! et it

iklnhioms I'_'_|.'. L |.|i_i ihoma

| am a Canadian, 34 vearsold. When | wa N
I b ger, | was geminst the wir, But belng = 1.'.: L
use your I rary moved |l '|:-I: -I-r felt part of 1t 'i'|:.tl wall, T keep
vernican Library Association thinking of those guvs, most of them my nge.
! MNormand Lepags

Sainte-Catherineg, Chaebes



Thank you from a person too young o under-
stand the controversy of Vietnam but old enough
o remember the sorrow, Elaisne Hralsan

seminole, Texas

I strongly object to vour feature on the Vietnam
Memuorial. The real heroes are those whoe refused
to go. That takes courage of a different and high-
er kind—moral courage. If more had done the
same, there would never bave been a Vielnam.
E. Metsky

Belmont, California

My son called me after receiving his May issue.
He was thrilled by vour Editor’s column, where
vou said vou had looked for hisfather's name He
wiis eight and my daughter four when Walt left.
Though they don't remember him as well as they
would hike to, they loved him and are very proud

of him. Mrs. Walter H. Moon
Van Buren, Arkansas

I, too, served in Vietnam and, like others, my
wounds came from “friendly forces.” Their
weapnns were words and, just as bad, silence. 1
entered the ministry and have seen people healed
emoticnally by various means, but this is the first
time [ have known God 1o use & magazine article,
Your Mayv issue came. I read. | eried. The heal-

ing has begun.
s i Robert L. Rurnidall
Elmira, MNew York

There was another war with no memorial. There

should be n national monument honoring those

who died in the Korean War )
Marvin Block

Lox Angeles, California

1 wanted no reminders, no memories, no slick
hype or morbid postmortems. However, vour
articles were not at all what my self-pity or pre-
Judging had assessed, | never experienced any-
thing quite like this emotion before. Not defeat,
not elation, not pride, not anger—but a feeling of
warmth and calm. It was a marvelously subdued
and gracious essay to all who returned. And a
warm "I love you" to those who didn't,
James B. Lyie
Cypress, California

I visited Washington in April and saw the memao-
rial. Theearth does seem to split there, mourning
her dead children and weeping for the stupidness

of man who starts wars. Michael Almy

Drayton, Ohio

My san volunteered for a war he did not fully un-
derstand. He still dpes not talk about it His
strongest sentiment is ong of guilt at survival. He
has no regrets about serving his country, despite
the crue] rejections when he returned home 15

i William R, Landa
El'Ppso, Texax

I could not keep back the tears as I read that arti-
cle. Tt became very painfully obvious that [ had
totally misunderstood the reason for and necessi-
ty of having stsich a memorial. Thank vou, from
my heart, for such a fine tribute.

Charles Denhart

May we see more of Mava Lin in the future. She

has articulated something that was impossible
for so0 many for so long,

Judy Irwin

Enfield, New Hampshire
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Letters showld be addressed to Members Forum,
Natiomal Geogrophic Magazine, Box 37448,
Washington, D, C. 20013, ond should include
sender's address and telephone mumber. Not ali
letters can be used. These that are will often be
ediled and excerpied.

(Continued from Editor's Column, page 141)

nation. All of us who lived through the war were
scarred, but of the nine million men and women
who were involved in the 18-yvear course of the
war—nearly three million in the combat zone—
thousands suffered psychological wounds that
will never heal.

Roberi Doubek, a leader in building the
memorial, said an initinl reaction by veterans to
Jan Scrupge's proposal was, “We need benefits,
nol & memorial. " It turned out that the memo-
rial helped lead to the benefits by focusing long-
overdue attention on veterans' needs and rights.

The memorial wall—and the media attention
attending the tenth anniversary of the fall of Sai-
gon—opened again wounds that had only closed
over, some will now heal themseelves, but others
will not. Sympathetic belp for those traumatized
by Vietnam is still desperately needed.

Some are not awaire they need counseling,
(Others are reluctant to ask for help, Many donot
trust the Veterans Administration.

Even some mental health professionals were
at first unsympathetic to the seemingly irrational
béhavior of Vietnam survivors, despite the les-
sons avallable from earlier, less stipmatized
wirs. Some insisted on looking back to the veter-
an's childhood for the source of behavioral prob-
lems. T find nothing unusual in veterans being
psychologically ravaged by Vietnam. T'd be more
surprised if they were not. I must agree with the
survivorof a Nazi concentration camp who said:
“An abnormal reaction to an abnormal situation
Is normal. . . "

The Amirican Psychiatrie Assoctation did not
recognize post-troumatic stress disorder (FTSD)
as a legitimate dingnosis until 1980, In cach Con-
gress from 1972 through 1979, the Senate passed
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tough and long-lasting as the one ind
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ars or 50,000 miles. Whichever comes first.
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r:c:ura E m ut that kind of h:rn%:rm guaraniee
behind a vehicle that takes the beating a
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NUCLEAR ENERGY

Is America being left behind?

nacom world

uurkﬂ:whut:ﬂhnﬂd:lnt
energy is a must, can
America afford to fall
behind in the very tech-
nology we pioneered?

With 94 LS, planis now
licensed o operate and 33
maore betng built, nuclear
energy has become the second
leading source of America’s
clectricity, behind coal. But not
one futwre nuclear plant has
heen planned in this country
since 1978, while at least 50
have been ordered in other
praris Of the workd

Nuclear clectricity
is growing worldwide

There are now more than 340
nuclear plants producing ¢lec-
tricity throughowt the world.
Japan, France, the Soviet Linion,
and ndw China are among the
{0 nations committecd o
neclear electricity as an coo-
i, safie alternative o o1l

I Japrany, comprinics an: design-
i achviinced reactons and niaking
it possible to gain the edge in
nucledr energy technology.

I France, over 55 pervent of
their electricity i nuclear

generated. It takes only six vears or

0 10 gt i michear plane buth there,

which is half the average time it
now takes 1o build one in the LLS,

NUCLEAR SHARE OF
ELECTRICITY 1984

Morny Cotertfries ane pelying om
reciry inclear wledtricily to lessen
their depirndence on foreign ol
Nowwce. fmfermnationad Abomic

Energy Agency

A secure America
needs a balanced mix
of energy sources

Cxur country has a lot moree oll,
naturil gas, and coul than
cither France or fapan. But odl
supsplicd are dwindling and
vulnerable 1o forcign disrup-
tions, Natural gasis more vilo-
able for other uses than for
burning in power plants. And
coal, which already provides
6% of our clectricity, can't be

expected o do the job alone.
What is best for the practical
tion of large amounis ol
clectricity? The National Acad-
cmy of Sciences has stved that
“Coal and nuclear power are the
only cconomic altermatives e
large-scale application in the
remainder of this century

Nuclear encrgy for

energy independence
Through the growing use of
nuclear electricity; countrics all
over the world are reducing
their dependence on odl and
strengthening their position in
increasingly competitive workd
mutrkess. They realize that
healthy national econonmy
needs 2 secure supply of elec-
IriC Cnergy

Will we have to play & costly
game of catch-up in the Comipxe-
rition ahead? America runs the
risk of doing just that—il we
ignore the growing internagional
reliance on nuclear energy, and
the reasons behind that growth.

For a free bookiet on
America’s struggle for encrgy
independence, write to the LS
Committee for Energy Awire-
ness, PO Box 1537 (J14).
Ridgely, MD 21681, Please allow
1-6 weeks for delivery

Information about energy

America can count on.
Pe CUTMSITTEE 1908 IS ERGY BRSNS
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The lavan rhinoceros once ranged over much of etter understanadimg of thi
southeastern Asia, but today 1t 15 the rarest of th
rhinos and confined to its last home, the Ujung
KRulon National Park in lava. | he small, protected
population s scattered throughout the reserve,

which is the larpest wilderness area left in Java.
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On Assignment

EN TRIPS INTO AFGHANISTAN lefi

free-lance photographer Steve MoCurry
(left, standing) with memorable pictures and
indelible memories—Ilike the time Soviet heli-
copters attacked a villapge he was in. “They
came invery low, like a swarm of hornets. ™ he
remembers, “rocketing and strafing every-
thing that moved. I've never hesrd such noise
[t was deaferng. " Steve's latest trip to the re-
wion produced the illustrations for our June
story on Afghan refugees

aEve spent duys in water up to his armpits
for the article on monsoons in December 1984
such efforts were rewarded last Februan
when he was named Magazine Photographer
of the Year in the Pictures of the Year Compe-
tution at the University of Missouri, sponsored
by the university, the National Press Photog-
raphers Association. and Canon U.S.A_. Inrc
His multicolumned tro-
phy (below left) stands
behind issues featuring
Nis  MORS0ON CoVerage
and Indian ralroads arti
cle { fune 1984, At lefuis
one of the World Press
Photo awards won In
MoeCurry last winter in
the imternational contest
Bl Amsierdam

McoCurry 18 the first
photographer in the 28-
viedr history of Lhat com
petition to wi bOaT
{irst places m a single
vear, From 55 countries,

559 photographers submuitted 3,511 entries

LEOGRAPHIC photographer Jodi Cobb
labove right), whose pictures illustrated the
magazine s articles on Jerusalem (April 1983)
and Jordan ( February 1984), also triumphed,
earning the 1985 Photographer of the Year
awdrd from the White House News Photogra-
phers Association. Her winning portfolio in
cluded pictures she made for the Sockety's new
ook on Britain and lreland. Cobiby’s interestin
journalism was sparked by growing up in Iran
and traveline around the world twice with her
tamly by the time she was 12 vears old
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